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(il Vegetable protein hydrolysate. 
121 Monosodium glutamate. 
'.s) 51 -Rihonucleotides, a 50: 50 by weight mixture of disodium inosinate and disodium 

guanylate. 

EXAMI'Ul VIII 
25 To a 2-liter, 3-necked flask fitted with a 

mechanical stirrer, thermometer and reflux 
condenser, are added 60 ml. \vater, 6.0 grams 
L-cvstcine hydrochloride and 7.0 grams I .... 
cystine hydrochloride, 6. 7 grams glycine 

30 hydrochloride, 10.8 grams d~xtrose_ an~ 8.0 
urams arabinose and the nuxlUre is stirred 
~ter the addition of each ingredient. The 
solution ls adjusted to pH 7.5 by the n:ldi­
tion of about 10 ml. of 50% aqueous sodmm 

35 hydroxide. The solution is then heated at 
100•:ic. for about 10 minutes. After C{)Oling 
to 20-25°C., 100 ml. water is added and 
the acidity i~ adjusted t{! pH_ }.5 with ~N 
aqueous sodmm hydroxide. 1 he re.sulting 

40 composition has a chicken taste and aroma. 
Similarly, when the ingredients _?f the 

chicken flavored product are neutrahz.ed to 
a pH of 6.5 rather tha11 7,5 and the solution 
is heated at 70°C. for 4 hours, a chicken 

45 Jlavo.red product is obtained. 
WHAT WE CLAIM IS:-
1. A method for making a chicken• 

flavored composition which comprises mix• 
.ing in an aqueous _medhun. a hexose Of 

50 ptlnlose monosacchande or ID1xtures thereof, 
cystine or cyste.iue or mixtures thereof. and 
glyci11e in an amoun.t t.o provide a ra~ie of 
from 0.05 to 0.5 part per p~rt by we-Jgi.lt ?f 
the total mixture; neutra.11zmg io a pH m 

55 the range of 6.5 10 7 .5 and thereafter heat­
ing at a ranue of frnm 70°C. to l0OC'C. for 
a range of from 10 minutes to 4 hours. 

2. The method according to claim 1, 
\vherein said hexose is dextrose and said 

cooled and there is then added from 0.2 to 
16 parts by weight cYf edible fat. 

4. A method according to claim 1 or 2 65 
wherein, after said heating, there is added 
to the product 

(a) from 2 to 15 parts bv wefoht of mono• 
sodium glutamate, · ~ 

(b) from 3 to 15 parts bv weight of vege- 70 
table protein hydrolysate, · 

{c} fr()m 1 to 4 parts by weight of sucrose, 
and thereafter heating the resulting mixture 
to 70 to 75°C. for I to 4 hours. 

5. The method according to claim 4, 75 
wherein the chicken~flavored composition is 
cooled and blended w:ith from 0.2 to 15 
parts of edibk fat and from 0.01 to 0.1 part 
by weight of a 50: 50 by weight mixture of 
disodium .inos.inate and disodium guanvlate, 80 
based on the weight or chicken-Jfa,,ored 
product and then heating to a range of from 
50---55°C. for a range of from 10 to 30 
minutes. 

6. The method according to claim 4, 85 
wherein coconut oil .is. added before or after 
~aid heating to 70 to 75°C. 

7. A method for preparing a chicken­
flayored compoi.ition substantially as des­
cribed. 

8. A chicken-flavored composition when­
ever pmpared by the method. substantially 
as described, 

STEVENS, HEWLETT & PERKINS, 
Chartered Patent Agents, 
c1\gents for the Applicants. 

90 

60 pentose is arabinose. Reference has been directed in pursuance 
3. The method according to claim I or of Section 9, sub-section {l) of the Patents 

2, wherein the chicken-flavored product is Act, 1949, to Patent No. 836,694. 

Printed for Her Majesty's Stationery Offiee by Burgess & Son (Abingdon), Ltd.--1970. 
Publi~hed at TI1e Patent Office, 25 Soutllampton Buildings, London, W.C.2 

from which copies may be obtnined. · ' 
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COi'vlPLETH SPECIFIC'A\ TION 

A Proccs~; for Preparing Meat Extract-Like Se11soning 
\'fc, KYowA HAKKo KoGYo Co._. LTD., a 

corporation organised under the laws of 
Japan, of 4, Ohtemachi-1-chorne, Chiyoda­
ku, Tokyo-, Japan, do hereby declare the in-

5 vention, for which we pray that a patent 
may be gr,1nted to us, and the method by 
which it is to be performed, to be particu­
J.irly described in and by the following state­
mem: -

10 The present invention relates to a process 
for preparing seasonings having a meat e..-,:­
tract-like !favor by decomposing to a. suit­
able e.xtent a vegetable protein or cell of 
ve:ist, ba.::terium or fungus with an enzyme 

15 or add to form an amino add-containing 
peptide mixture composed mainly of pep­
tide, adding to tile mixture effective amounts 
of sacd1.,r1cles, organic adds, inorganic saltsl 
5' -nucleotides, nu:leosides, gelatine, arni 

20 ~odiuri1 alignate and then reacting the mix• 
ture at an elevated temperature. 

Meat extracts ch,,racteristically contain 
forge quantities c{ anserine, carnosfre and like 
peptides. The peptides play important roles 

25 in the devdopment of the complex tastes of 
the resultln.e; seasonings. It is wdl known 
fact that a meat-like flavor is generated by 
the amino-carbonvl reaction of a saccharide., 
an ;m1ino add mid a pt:ptid.e. A brown pro-

30 duct prod'-lced in the above case contains 
various carbonyl. compounds, mainly alde­
hydcs, and deycJops a characteristic flavor. 
Furthermore, in the case of meat extracts, 
crganic aci<i°s, 5 '-nuckotides and nucleosides 

35 a!so pfay important roks in the generation 
of fhtv(ir. 

One of the objects of the present inven­
tion is to provide an improved process for 
the preparation of meat extract-like i;euson-

40 itl'.>S, 

~\nothcr o1::jcct nf the present invention is 
to nroduce a meat extract-like semmning 
which i_s. tit:betancially undistinguishable from 

meat extracts and is an excellent seasoning 
substitute for meat e>:tracts, 45 

A forther object of the present favention 
is to provide an improved process for pro­
dudng mea.t extract-like seasonings which 
are excdlent in quality, 

According to the present inveation we pro- 50 
vide a. process for preparing a meat extract-
like seasoning which comprises subjecting a 
vegetable protein or a cell of yeast, bacterium 
o.r fungus to decomposition to form an amino 
add-peptide mixture having an average pep- 55 
tide kngtl1 ltf 4 to 5 units, adding• to- said 
mixture an additive comprising at lea!it 
saccharide, organic acid, iMrganic salt, 5'­
nudeotide., nudeoside together with gelatine 
and/or sodium alginate and reacting the re- 60 
:mltant mh::ture at au devated temperature. 

In the process of the present invention, the 
following aspects of the present process are 
significant: -

1. The co-mposid(}n of the protein decorn- 65 
posate; 

2. The particular additives, that is sacchar~ 
ides organic adds 5'-nudeotides nudec.i­
sides and gelatine and/or sodium alginate, 
added in the process; and 70 

3. The proportions of the individual com­
ponents used and the reaction conditions 
adopted, 

In the case of seasmtlngs of this kind, tbe 
harmony and balance of taste are important, 75 
Thus, the particular components and the 
amounts thereof should be well harmonised. 
In order to form these components into a 
mild, natural and harmonised seasoning, the 
mixture the.reof is heated and reacted to 80 
generate a meat extract-like flav(}ur. 

The pruc:ess of the present invention, as 
illustrated below, can be divided into three 
steps. 

The first step is that of forming a peptide 85 
mixture dec:omposing a starting protein by 
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the action of an enzyme and/ or acid. This 

step is carried out in the follo·wing manner. 

To the starting protein 0.1 to 0.5 '¼ of pro­
tease is added to effect enzyme decomposi-

5 tion, and the reaction is stopped when a 

de"Sired peptide mixture is formed. In the 

case of a crude starting material containing 
cell walls and the like, 0.5 to lN hydro­

chloric acid is added in a.n amount of 3 to 

10 6 times the amount 01 /W) of the starting 

material, and the mixture is treated at a tf.'lll­

perature of 100 to 130°G for 1 to 5 hours 

to decompose the cell walls, to liberate the 

saccharides constituting the cell walls and to 

15 ex:tract the cell protein. Subsequently, the 
decomposate is neutrnlized and the extracted 

protein fa decomposed by the aforesaid pro­
tease to form a &1.1gar and amino acid-con­

taining peptide mixture composed, mainly of 

ZO peptides. Alternately, peptides obtained from 

various different &arting materials may be 

mixed together to form a :mixture having 

a desired composition. The average peptide 

length (hereinafter referred. to as "A. P. L.") 

25 of the thus formed peptide mixture should 

be adjusted to a len~th of 4 to 5 units. The 
A P. L. value .c:m ~ be calcul.'.tted according 

to the formula TYN/NH:i-N. Furthern.1.orc, 

iu the composition, the ratio of free amino 

30 acid to peptides should be 1 to 4 to 5. The 

above requirements are conditions necessary 

for the development of the tasty flavor of the 
product as a meat extract~like seasoning. 

The second step of the process of the 

35' pre51:nt invention is that of adding ,•arious 

components to· the peptide mixt:lU'C' formed 
in the first step so that the amount of peptide 

mixture becomes 60 to 70% of the totill 

components of the final product (calculated 

40 for dry product). Examples of saccharides 

which can be added in the process of the 

present invention include one or more of 

hexooe, pentose, disaccharide., hexose mono­

phosphnte, pentose monophosphate, and sugar 

45 alcohol. Advantageously, the saccharides are 

present in an amount of 2 to 53/0 by weight, 

based on the total components present, In 

the case glycoprotein is used as the starting 

material in the first step, free- saccharide is 

50 formed and therefore only a small amount, 

which normally would be an insunident por­
tion, need be supplemented. }\s organic adds 

there are added 3 t!► 103/., based on the 

weight of the total components of, for ex-

55 ample, one or more members selected from 

the group consisting of malic acid, succink 

acid, gJvcolic acid, citric a;::id, lactic add, 
fumaric ·acid and salts thereof. ~>\s 5'-nudeo­

tides, there are added 0.2 to 2.5%, based on 

60 the weight of the total compnnents, of. at 

least one member of the group consis:ttng 

of 5'-inosinic acid, 5'-guanylic add nnd 5'­
xanthylic acid, and salts thereof. Tne nudeo­

sides which are added during the proces..,; of 

sine_, adenosine and xanthosine. Advantage­

ously, the nucleosides. are present in an am1Junt 

of 0.1 to 1 % ·by weight based on tlte weight 
of the total components. Furthermore, 0.1 to 

1 % by weight, based on the weight of the 70 
totsl component~ of gelatine and/or sodiun, 

alginate is added in the process of the prE:sent 

invention. By the incorporation of the above 

components, a harmonized meat extract-like 

seasoning having a t."OmpleK tMte can be 75 
effectively prepared. 

In the third step of lhe process of the 

present hwention, the water content of the 

mixture obtained in the second step is con­

trolled to 15 to 85%, and the pH !hereof is 80 
adjusted to 5 to 7 by the addition of a bask 

material, for ex:a....,upJe sodium carbonate ur 

caustic_ soda or by the addition of a mineral 
acid such as for example hydrochloric add. 

1ne mix:mre is then heated and reacted at a 85 

temperature of 50 to BOGC, for 0.5 to 5 hours 

with stirring in the open at atmospheric pres­

sure. In this step, an amino--carbonyl reac-

tion takes place to produce. various flavors de­

rived primarily from the carbonyl compounds. 90 

l<'u:rthermo-re, a brO""wning reaction progresses 

to foml Elson-organ reaction-positive sub­

stances, whereby a meat extract-like fl.avor is 
produced. In this step, the individual com­

ponents are aged and harmonized, whereby 95 

the mixture develops a mild rasre. After 

completion of the abo-ve reaction, the reac-

tion mixture is adjusted to a pH of 5.5 to 

6.5 to prepare a paste or powdery seasoning. 

The following example;; are given merely 100 

as illustrative of the present invention and 
are not to be considered as limiting. Unless 

otherwise noted, the percentages therein are 

by weight. 

~\MPl.E 1 105 
To 100 kg. of a dry cell nf Co;yntbcx.­

terium glutamicum syn. (Mi'crr,co{'cus gfofil,.. 

micus) ATCC 13761 which lias been iso­

lated und dried after completion of a gluta~ 

mic acid fen11entation, is added water to 110 
make. the substrate con<.'Cntratfon 10;\,. Sub­
sequently, the suspension is adjusted to a 

pH 7.2 and is charged with 300 g. of 
"Prozyme" (trade name for a protcease pro­

duced by Kyowa .Hakko Kogyo Co. Ltd.), imd US 
enzyme decomposition is effected at a tem­

perature of 45-47''C. for 14 hours. In this 

step, the protdn is decomposed to form pep-
tide, amino acid. The decomposate s1.1speJ1sion 
is adjusted to a pH of 5.5 by adding 4N 120 
HCl and is then subjected to centrifuge to 

separate and remove the undecomposed 

materials. Thereafter, the supernatant is 

charged with 5 kg. of active carbon is treated 

at 60°C for 1 hour, and is then filtered to lZS 
remove the active carbon. This active carbon 

treatment is effected in order to .h,umonlzi'! 

65 the present invention include guanosine, ino- the taste of the remlting product. The filtrate 
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has an A. P, L. of 4.5, contained 50 kg. 
of peptide, 11 kg. of amino add, 4 kg. of 
arab.inose, mannose and glucose, and other in­
organic salts, and h!I.S a toml solid content 

5 of 80 kg. To this filtrate are added 1 kg. 
of sodium malatce, OS kg. of sodium sucdnate, 
1 kg. of sodium glycolate and 1.5 kg. of 
sodium lactate as. organic adds: 1.2 kg. of 
sodium 5' -inosinate as 5' -nucleotide: and 0.2 

IO kg. of inosine as nudeoside. After dissolv­
ing the additives in the filtrate_, the solution 
is adjusted to a pH of 6.5 by the additio-n 
of sodium carbonate, and is concentrated 
under reduced pressure at 35°--45"C. to a 

15 total solid content of 80%. The concentrate ls 
heated at 60"C. for 4 hours with stirring in 

3 

the open at atmospheric pressure. In thh 
step, a meat flawr fa g(!nernted and, at the 
same time, aging and hannonization achieved. 
Furthermore, ,Yater is vaporized, and 100 kg. 20 
of a me.at extr-actNlike seasoning having n torn! 
solid content of 85% and containing 12% 
of sodium chloride and the above-mentioned 
various components are produced. This 
seasoning is formed into soup B having the 25 
composition shown in Table 1, and the soup 
is subjected to ~nsnry test according to 
paired preference test, using a pane! com­
posed of 31 experts, ro distinguish said soup 
from soup A, to which has been added an 30 
equal amount of a meat e:i<trac:r, The results 
are shown in Table 2. 

TABLE 1 

Composition of Soup A 

Meat extract"' 0,2% Sodium succinate 0.01% 

Sodium chloride 0,8%, Carrot powder 0,01% 

Sugar 0,5% Onion salt 0.03% 

Sodium glutamate 0.3';{, (far lie salt 0.01% 

H.P. P.** 0,3% Curry powder 0.01% 

Sodium inosinate 0.01% Beef tallow 0. 1,:~ 

* In sou.p B_, 0 .2%, ofth(! meat ex.tract-like seasoning; of this 
example is used in place of the meat e.....:tract. 

** An amino add mi.,-ture resulting from hydrolyzed plant 
protein. 

TABLE 2 

Results. of Organoleptic Tests 

Those ·who preferred soup A 

Those ·who preferred soup B 

Significance 

From the above. resnlrn, it is confirmed that 
the seasoning in accordance with the present 

:35 invention is entirely undistinguishable from 
meat extracts and is an excellent seasoning 
subs.titutable for meat extracts. 

EX,\Ml'LE 2 
90 kg. of wheat protein is ground r:nd is 

16 mcm~s 

15 members 

None 

suspended in water to a substrate co1i.:t:ntra- 40 
don of 10%, and the ~uspension is adjusred 
to a pH of 7 .2. The suspension is charged 
with 0.2 kg. of the protease "Prozyme", is 
subjeded to enz.yme trcao:nent at 45°-47'.r, _______ _ 
for 1 hour and is then filtrnre free·fro1-fr dis- 45 
agreeable tasre, bitter taste and the like. This 
filtnte conn:iins 55 kg of peptide mix-
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ture having an A. P. L. of 5.5. On the ntbcr 
hand, 15 kg, of ,:;,heat protein is hydrolyzed 
with 45 L of 3N hydrochloric acid ut rnr' 
C. for 3 hours. ~-;later is added w the hvdrc-

5 lysate, to make the ~ubstrate concc:rm:;.tio.n 
10%. Thereafter, vapori:r.athm and con;~ntra­
tion are repeated ro t(;mov,, on.>hillf of the 
hydro:hloric acid. Subsequently, the liquor is 
adjusted to a pH of 4.5 hy m.;ans of \..,lUSliC 

10 soda and is charged with 0.7 kg. of tlie afore­
said active carbon. The mixture fa treRted ax 
oo~c. for 1 hour and is then iilte.-ed w ob­
tain a filtrate. This filtrate contains 12 !;g, nf 

an umino add mixture having an A. P. L. cI 

15 1.1. The filtrate is mixed with th<:: ;;fnre­

said ·wheat pmtdn enzyme decompos!ite tu 

obtain a p;!pride mixture: having an A. P. L. 
of 4.6 and cont.tining 55 kg. of peptide anJ 
12 kg. of free amfrto acid. To this n:ti::d 

20 liquor are added 3 kg. of glucose and G . .5 
kg. of sorbitol as saccharides; 2 kg. of sdium 
malate, 0.6 kg. of sodium sucdnate and 1 kg, 
of sodium citrate ,Is organic adds; 0.5 kg. uf 
sodium 5'-guanyfate; 0.2 kg. a.f inosine; ,mu 

25 0.2 kg. of gelatine. After dissolving me ;,:ddi­
t[ves in srud mfaed liquor, the solmfon is 
neutralized to a pH o.f 6.5 by means of sodium 
carbonate, and i& concentrated under reduced 
pressure to a total soHd content cf 5 5 ·;:~. 

:30 The concentrate is 11eated at 65~C. for 3 
l1ours \Yith stirring in the open at :umospheri~ 
pressure and is powderlz:ed by tile use of ct 

spray-dryer tO obtidn 98 kg. of a po,wdi~ry 
seasoning. This seasoning nmtuins 14';',-, 

35 sodium chloride, 6% ,.odium glutmrmte, OS;,, 
sodium 5'-guanylate, lll!d like organic adds, 
2Ild brown products, a1d is ml G,cdknt 
seas.oning having a meat c.-.::m:Kt-like flavor. 

To lOG kg. of "Soymilk'' (trade nam;:: for a 
40 purified soyb~m1 protein produced hy Honen 

Seiyu Kogyo C(). Ltd.), 200 l. of 0.5N 
hydrochforic acid is added, and the mixrure 
is hydrolyzed at Bo~c. for 3 hours. In this 

step, a part of the protein in the starting 
45 material is decomposed and, at the same time, 

the saccha:ride portion is decomposed w free 

saccharides. After cocling, tbe hydrolyzate 
is neutralized to a pH of 7.2 by means cf 
caustic soda or sodi1m1 carhnnate, and water 

50 is added to make 1000 L Subsequently, the 

suspension is charged with 0.15 kg. of "Prn­
zyme B" (trade name for a prot-ea,e produced 

by Kyowa Hakko Kogyo Cn. Ltd.) and en­
z:vme decomposition fa effected at 45--·ITC. 

55 for 16 hours. By thu;; effecting the acid de­

composition in combination with the enzyme 
decompooition, a peptide nili:ture having an 

A, P. L. of 4.0 is obtained. After comple­
tion of the e11zyme decomposition, tl1e st,s-

60 pen5ion is :idjusted tG a pH of 6.5 by mt..oans 
C!f hydrochloric acid and is then centrifuged 

'"~"-'·=,-,--"-··-··-'ttVt,btain 800 Lof a transparent decompasate 
.liquor. To 1±.is liquor is added 4 kg. of the 

<1ctive carbr>n used in fommple 1. :md the 
65 mixture is treated at 60°C. for 2 h01m and 

is then filter,'<l to obtain 780 l. of a filtrate 
fre~ from bitter taste. This filtrate has a tnt:11 
solid ,::ontem of 74 kg. and contains 11 kg. 
of amino acid, 46 hg. of peptide, 4 kg. of such 
sa.::charides as mannose, arabinose, glucose, and 70 
the like_, and lG.5 kg. of sodium chloride. 

To this decomposate are :1dded 3 kg. of 
sodium malate, 4 kg. of sodium lactate, 0.5 
kg. of sodium succinate, 1.2 kg. of sodium 

5' -iuosin:ue, 0.15 kg. of ion.sine, 0.15 kg, of 75 
g-~latine :and 0.15 kg. of sodium alginate. 

After confirming th:u the pH is 6.5, the mix-
tum is conzcntrated under reduced pressure 

at 40~-45 ''C to obtain a concentrate having 
a total solid content of 80;;~. Sub..<equently, 80 
tl1e concentrate is heated at 60~C, for 2.5 
h01.u;s with stirring :in the open at atmos­
pheric pressure. In this step, a meat ftavor 

is generated. In the abo-ve manner, 103 kg. 
of a meat extra.er-like seasoning having a 85 
rnta! solid content of 83 ';.'., is obtained, This 

seasoning comains 2.8 ';\, of sodium gluta­
nmte, 1.16'%, of sodium inosinate, 10% of 
sodium chloride and like organic acids, 
saccharides, and peptides, and is an e.\'.celknt 90 
seasoning having a meat extract-like flavor. 

WHAT WE CLAil\.'1 IS:-
1. A process for preparing a meat extract­

like seasoning whkh comprises subjecting 

a vegetable protein or a cell of u yeast,, 95 
bacterium or fungus to decomposition to fom1 
an amhio acid-peptide mixture having an 
averng.e peptide length of 4 to 5 units, add-

ing to said mixture an additive comprising at 
least saccharide, organic acid, inorganic salt, 100 
5' -nuclwtid:, nu.:Ieoside, together with gda~ 
tine and/or sodium alginate and reacting the 

'resultant mixture at an elevated tcnwerature, 

2. The precess of cfo.hn 1, wherein de:om~ 

position is effected by the addition of an en- 105 

zyme and/or an add, 
3. The process of claim 2., wherein 0.1 to 

0.5 "::, of enzymes is added to effect enzyme de~ 

composition. 
4. The process of daim 2, wherein 3 to 110 

6 times the amount (V f\'lJ) of the starting 

material, of 05 to 1N hydrochloric add is 
added at a temperature nf 1011-13WC to 

effect add des:ompositfon. 
5. The process of claim 1 wherein the ratio 115 

of free amino acid to peptide in the l-'OI!l­

position is 1 to ab(lut 4 to 5. 
6. The process of any of the preceding 

claims, wherein the saccharide is hexose, bex-
ose monophosphare, peutose, penrose monn- 120 

phosphate, disacd1aride or sugar alcohol or a 

mixture of any thereof. 
7. The process of any of the preceding 

claims, wherein the orga.'1fr: acid is malic 

acid, succinic acid, glycolic acid, citric acid, 125 

lactic add, fumark acid, a salt of anv there-
of or a mixture of ,my of said acidi and/or 
salts. 

8. The process of uny of the preceding 
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daims, wherein the .5'-mcdeotide is 5'-ino­
sink acid, 5'-guanyHc acid, 5'-xanthylic acid, 
a salt thereof (lf a mixture of any of saic 
5' -nuc:leotides and/or salts. 

before the reaction, the water content of the 
mixture is controlled to 15 to 85 % and 
the pH thereof is adjusted tn 5 to 7 by the 
addition of an acidic ,or bask metal. 

5 

5 9. The pm;ess of any of the preceding 
claims, wherein the nucleoide is guanosine, 
inosine~ adenosinc or xanthosine or a mixture 
of any thereof. 

14. The process of any of the preceding 30 
claims, wherein after completion of the reac-

10. The process of any of the preceding 
10 claims, wherein the: resultant mixture is re­

acted at a temperature of 50 to 80"C. 
11. The process of any of 1he preceding 

claims, wherein the enzyme fa protease and 
the protein is glycoprotein. 

15 12. The process of any of the preceding 
claims, wherein the additive 1."0mprises, based 
on the total compom:nu_, Z to 5 '%, sa.ccharide, 
3 to 10'X, organic add, 02 to 25% 5'-nudeo­
tide, 0.1 to 1 % nucleoside, 0.1 to 1 ';ic, gela-

tion, the reaction mixture is adjusted to a 
pH of 55 to u.5 to prepare a. paste or 
powdery seasoning. 

15. The process of any Clf the preceding 35 
claims, wherein the bacterium cell is a strain 
belonging to th.c genus .Mic:n.tc-occus glt,rta­
micus ATCC 13761. 

16. A process of preparing a seasolling 
substantially as described in any of the fore- 40 
going Examples. 

17. Seascmings prepared by the process of 
:my preceding claim. 

20 tine or sodium alginate or mixtures thereof For the Applicants: 
and it is added to the amino acid-peptide CARP.MARLS & RANSFORD, 
mixture until the mixture reaches 60 to 70~{, Chartered Patent Agents, · 
of the total components of the final pro- 24, Southampton Buildings, 
duct. Chancery Lane, 

25 13. The process of claim 12, wherein London, W.C.2. --------------Printed for Her !fajast,y's Stationery Offi.ce,by the Coinier Press, Leamingt,on Spa, Ul70. 
Pnblish0€l by The Pat-ent Offfoe, 2/i Southampton Buildings London WC2A lAY. from 

which copie;i may he obtained, 
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5 

15 

20 

25 

30 

35 

40 

(/2) In,•entors NAGAYOSHI KITADA, HIDEO SHIMAZAKI and 
YASUSHI KOMATA 

(54) IMPROVEME1'.'TS IN OR RELATING TO A PROCESS FOR 
PRODUCING A MAILL.\RD RE,t,,.CTION PRODUCT HAVING 

A 1\,:lE..I\.T-LIKE FLAVOUR 

(71) Wt\ AJ1NOMOTO Co., !NC. a cor-
poration organized under the laws of J;1pan, 
of No. 7, l-ch1mc<:, T,,kra-·Jm) Ch;.,o-kn, Tc­
ky-0, J!c'p:;n, di) r.erehy d~cl:1:re the h1vention, 
f:)r \VL~\~h :'",Te ~rftY ~hr~t :1 p~tr.nt nY!? be gr21ntpe 
~d. to u~, and rhe metlv}d hy ,.vhi(h it is to 
be nerformd, ta be ixtttkuladv described in 
and 1:;-,, the foJJ,:,wir,,~ ,iiitc!i>.ent: .:__ 

This invemion rc.bt:~s to a p,ocess for pro~ 
ducin~ a ;\,1aU::trd ,enct;ou prodw::: bvin:1: a 
meat--like fbvom:. 

1'he !vit!~Ur.rd rt:::ction is th~ l'{;~:ctinxi of t11e 
iimino grom:, ,:,f ;,n ::'.mino ~dd, p~pt:d~ (), pr.:>­
Tcin ,,,ith. the "gJycn,dic" hydroxyl group oi: 
;, sm:t_:ir, fo!!o,-c:d. by atk,, mor(: ctmpk:, 
ch:ini,•s whL·h tc'cn!t. --vrntudly ln d1e form:,~ 
tion ·nf brownish ;::,f,:mcrm,, see the Merck b­
c10~s:: 1%8. Sth EdH::r1. 

!t ]s i-~.nn,.(~r~1 tl~~tt: ~hc~e Maillard !"!;;a:tk1n 
ptoduc:s ott:~jr·~~d h~/ ~he:1th:tf ~~ 1nixnxre of c:. 
~:1 l+-t1'.n .. 1r cr:nt21nnT7 t~1n:no 2e1-d ~nd a rec-luc;n~ 
~ufa~ ~, hat;~- a ~:lr;~~c:~r]~r~c ilr v~:1r shn~b.:- :~, 
3.-r;,;•1• ta ·:(Fee ,.··t-~n•, ~<>cl. th" flavou,. m·w b~ 
i;;:~_~;c<l \:;j~;~··~n\ ':-i~;i!r:l" r~~;;·~fo;, "~~duct 
i-0• "<.'.e•J1.!1l1•::d wi~b ,mother Maillard reaction 
pn>:d!lCC ,,.f th(~ ~<me ,;b:2)n,,,:! 1:iy employlnJ anw 
other kind c~-f :~rfl In:) r,~!,,.J o~ ~lit~ a-;,c::-~:t·~_bJ~~ 
pi:otdn hyc!n+,,•1.:itc'., Reec1tly, it has· been 
f0·1,.(! tlrnt thr::~ 1J.atlhm1 ren;;tion prodocts 
c::m b~ cm 0,ltw,:d ns a ffavourbg materi!'ll for 
ft:t·o:1stu:fs. · ~ -

P:n"''?7er, :;;mera.l!y ~nr:Hng, th~ solubility 
of cy,;,:me 0r _:::>:~tem~ ,_wrnd1. m:e ~'rnmples of 
su lt:o-~ur-cont~1n1ng .arr~ n10 acJds-} Jll ,vat~r of 
ne,,!t,, 1 PH is ''Ct'Y sm,i.!L ,1"1d the 'J<:loc1;v of 
d1e: ?.fr 'Jfr, d 1w,crion b:".t\,,ecn su!phur coni<:•in­
:n1 11n>ino adds ~nd rc·:hv:.lng sugar is very 
~10~-:<.'~ 

It i,; :m 01:sje,:t ,)f th:~ 1,resem invcntia,i w 
incrc:a~::'. the vdoc:ty of lviai!la,·:~ n:u,tion 
1::et\~r~:;u C)"stine or cy~~•:,:--h~e 2:.1d. a r-edt!'~'-'Xl 
:-.ug~r. 

~-'~~~n1~0.{ntr to ~he :})~•e5ent invention_, there is 

prnvi;Ied 11 prnce.r--s for produci11g a J\.1.ailfard 
reaction product ha:vin~ a meat-like flavour, 
Vlh~cr~ co1:11;:~rbes headng' a solution· ~.ontaining 
{a) cvstine and/or cy,;tdne 1md tb) a reducinrt. 
sugar at a tsil;.f)>::rilture (lf fr~m 5oc•c. to 
U1JOC. at a pressure of from 70 to 200 
Kg.fem? so r~ tu moduo:, th.e desired 
flavoured Nfuilkrd rea<i.ion prodnct. 

Generu!ly, the .mea-like fbwti:r of the .Mail­
lard reaction product prepared by the proce"'>S 
of th~ pl'CSi;-Jlt invention is pmdw;ed in a better 
7idd ani with .a better :flavour. 
· C-enernHy, in the process t~f the invention, 
the pH v•~l•i,~ of the aqueous solution of cystine 
au~/m: cysteine &nd of the reducing tR1gar is 
adJc:ste"cl i:o from 8 to 10., &nd the process 
t'ffect>~d in :m. ,mrnc:lave. The Malllard :reaction. 
is u~tn:h; e 1r:·ied nm ,vith agitation. 

fa:rmpb of the m:iudng sugru:s which may 
be enipbyed in the present invention include 
tb.~ pentoses hf;~::ose~ and th~:-y n1E!f be aldoses 
or ke,:oses. The ratio {by weight) between {.,Y~­
tlne m:d/r,r cysteine and the rediucing sugar 
is pt;':'fernb!y frc•:,, n. t to 5 .0 : ·1. 

The pr,:,;srnre dt1ring the reaction is from 70 
to Z?O Kg/cm.2, and 1:he optim'.!l value de.­
pemB m rnme e::tem on the re::.ctmn ll,mpera­
turc and ti.<n.e. If the reaction is rnrri..:d out 
at the same temrerntare for the s~me time, 
but une.er &tmosph~rk: prc:m1re, the fhwmr .of 
the r,csulting Maillard !'N<Ctian pr<ic!uct is ,,ery 
wed: 1>nd for from meat-Hke flawur. If on 
the m:ber iia.nd., rhe reaction is carried -0ut 
under a pressure ol' mare tfom 200 Kg/an.~, 
dt.:mi.1r,◊sfrfon <:if the redtidng su~ar in th~ 
rr,;J'.\J1re 0~(:llfS to ti great extent and, 2.c-cord­
]ngly, it T)nd,1c::,; m:, 11ndesirach irritating 
m,dt Th-e r;c,,ction temnemture is, as men­
ti-:>n:>~I :~-·b~'t" .. :e_, C·arn 501.~.c: ;o 120°;~=- -preferably 
from 80"!~. to l00°C. \'v'hen i-he reaction is 
ntrrictl nm ~.t a te1rmernture of mo.re than 
120°C, unp!-e~sant smcils, -for e~:ample a burn­
ing 3,;.1e!l rnd an 1mdesimbJe irritating !imdl 
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become apparent. The duration of the reaction 
is usually from 1 to 10 hours, preferably from 
3 to 5 hotll's. 

cine, isoleudne, glycine, alanine, lysine and ar­
ginine, with a reducing sugar. 

It is also preferable to use hydrolyzed vege- 35 
table protein or yeast extract with the powder 
produced by the pro...-et.S of the present inven-The colour of the solution prepared by the 

5 Maillard reaction under elevated pressure 
is yellowish brown and it ha~ a strong stimu!at~ 

ing smell. However, a powder having a very 
favourable flavour Eke meat may be obtained 

10 
by, for example, usual drying and powdering 

methods such as spray drying and drying 
under reduced pressure. 

The strength of the meat-like flavour of the 
resulting po'l'lder is inCrellsed significantly and 
its quality is improved in comparison to those 

15 of the corresponding Mailfard reaction pro-­
ducts prepared under annosphcric pressure. 
This is apparent from the results of the follow­
ing e!{periments and Examples. 

The powtlc.r of the Maillard reaction pro-
20 ducts obtained by hea.ting a mixture (lf cystfoe 

and/or cysteinc and a reducing S11gar, can im­
prove the flavom of foodstuff, and drinks 
when added fo a cmicentration of from 0.01 

to 0.5~.•~ based on the weight of the food-stuff 
25 or drink. 

The -powder may be. a!so used in foodstuffs 
or drinks in rhe form of a mixture in roncen­
trarion of from 0.05 to 2~;, by weight of the 
powder and another Maillard reaction product 

30 prepared by the reaction of another amfoo 

acid, for example ~!utamic add, aspartic acid, 
tryptophan, histidine, threonine, valine, leu-

~ 
Persons who 

selected 

" ·~ sample (A) 
Concentration 
(mg%) 

10 38 

50 44 

100 34 

tion in order to impro~<e the meat-like flavour 
of the foodstuff or drink. 

ExPERIMENT 1 40 
An aqueous solution of a mixture of cystine 

and xy1ose in a l : ,t weight ratio was adjusted 
to pH 9 .5, heated at l00°C. at a prw;ure of 

130 Kg./cm.1 for 6 ho~ and then dried to 
a powder by spray-drying. This powder was 45 
designated (A). As a control, a powder, desig­

nated {B), was prepared in the same manner 
as mentioned above but under a pre.sure of 
1 Kg,-on.~ instead of 130 Kg./an.~. The 
spray-drying was performed by em.plO)-ing a 50 
na:i:zle type spray-dryer in which the tempera-
ture at rhe entrance was in the range frc-m 200 

to 220°C, and that at the outlet was in the 
range from lilO ro 120oC. 

Each of the powders (A) and (B} was dis- 55 
solved in water in a concentration of 10 mg%, 
50mg~/. and 100mg%, 

The aqueous solutions of powders (A) and 

(B) at the different concentrations were offered 
to a panel of 50 members for an organoleptic 60 
test, The test was performed by "pair test'' 
method wherdn the me-mber selected the sam-
ple having the stronger meat-like flavour. The 
results are SOO'WD in the follmving table l. 

Persons who 
selected 

sample (B) 

12 1'tt 

6 1'1<1< 

16 tt 

(Note) **: significantly differenr ar 1% level 

1'**: significantly different at O. l '% level 

ExPERU,IBNT 2 
IO Grams of cysrine and 10g. of ~-ylose we-re 

added to 60 ml. of water and the pH of the 
resulting solution ion was adjusted to 9.5. The 

70 solution was poured into an autoclave and kept 
air- tight; then the Maillard reaction wag car-

ried out at HJ0°C. for 3 hours, having first 
adjusted the pressure to one of the values 

s.hl\~'tl in the following Table 2 by the intro-
duction of nitrogen gas. 7S 

{il) The amount of residual unreacted x:yrose 
was measure and the results are as follows : 
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TABLE 2 

Beginning pressure (Kg/cm2) 

40 

50 

70 

100 

Atmospheric pressure 
(control) 

As is apparent from the results shown in 
Table 2, the amount of residual xylose was 
small, i.e. the reaction velocity was increased, 
when the Maillard reaction was carried out 
under a pressure of more than 70 Kg/cm2

• 

(2) The Maillard reaction product prepared 
under a ptcSlSure of 100 Kg./cm.2, as men­
tioned above and that prepared under atmos-

Residual xylose (%) 

2.06 

1.92 

1.54 

L30 

1.94 

pheric pressure ·were: subjected to a thin layer 
chromatography test. 

The Rf -,,ralues of a coloured product (A) 
of the Maillard reaction and of the coloured 
product {B'l of a ninhydrin reaction '.\''ere 
measured.' the developer ·was a mixture of 
metfamol, butanol and water (1 : -1 : 11), and 
the results are shown in the following Table 
3, 

TABL.l! 3 

RF value 

(A) l'B) 

Atmospheric pressure 0.68 0.57 

100 0.60 0.57 

\Vhen methanol-CHCI,, (1 : 1) solvent of :(A) and (B) were as shown in the following 
20 was crnploved as the developer, the Rf values Table 4. 

TABI.E 4 

Rf value 

A B 

Atmospheric pressure 0.54 0.48 

100 Kg.jcm.2 0.50 0.4-8 

As is apparent from the results of Table 

3 

10 

15 

25 3 and Table 4, the character of the Maillard. 
reaction prodUt.'t prepared under elevated pres­
sure is different from th.at of the product pre­
pared under atmospheric pressure and, accord­
ing-J:y, the character of the tlawur is also 

30 different. 

measured for each soludon containing 0.1 % of 
each of the A11lillard reaction products pre­
pared by reacting -c:ysdn-e .and xylose for the 
the time shown in the following Table 5 under 35 
a pres.sure of 100 Kg.jcm.s -,mdi tho:re pre­
P'ared at atmus.phe..ric pressure. The results 
were as follows: 

(3) The absorbancy at ,\mox- 330mu was 
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Reaction Time 
Absorbanqr (-log T) 

(min,) 100 Kg./cm.8 Aunospheric pressure 

30 

60 

90 

120 

210 

As is apparent from the results shown in 

Table 5, the ab,orhc111<..--y of the .\faillard reac­

tion product prepared under elevated pressure 

5 was larger 1h:1n that cf the product preimred 
under atmospheric pressure_, when compared 

for the same reaction time. Thus, it is clear 

that the velocity of the Maillard reaction of 

the present invention is promoted by reaction 

10 at elevated pres:ru.re. 
'11\'e invention will now be i!lusrrated by the 

following Examples. -
EXAMPLE 1 

20 Grams of cyi,tine and 15 g, of xylcise 

15 were dissolved in 50 ml. of water and the pH 

-of the resulting solution was adjusted w 95 

bv the addition of caustic soda. The resulting 

solutii)n was poured into an autoclave and the 

reaction was carried out with agitation at 

20 100'~- at a pressure of 140 Kg.f cin~, for 3.5 

hours. By spray-drying ;he reacted solution, 

the-re was ,.1btained a powder which had a ,rery 

favourable flavour, at a yield of 90~/,. 

The colour of ,he powder was or.angeNyellow 

25 and it w.as readilv soluble in water. 
An aqueous solution containing 0.SY0 by 

weih,fu of the powder was offered to a pa..'lel 
of 20 members for an org.aooleptic: test. When 

the panel was asked "'What kind of smell has 
30 the solution?" 18 mtmhL"'Ts. of the panel indi­

cated that it smelt lik.e an animal foodstuff 
and 15 members also indicated that it h.ad a 

meatNlike srn.elL 
F..XAMl'tE 2 

35 10 Grams of ey·srine and 10g. of xylose w«e 
dissoh'ed in 150 ml. of water and the pH of 

the re&1ltin~ solution was adjusted to -10.0 by 

adding oms.tic soda. The solution was heated 

at 85'-'C, for 20 minutes under :>eration imd 

40 its pH adjusted to 8.0. The solution was then 

poured into an autoc.lave, the pressure in the 

autoclave was kept at 100 Kg.f cm.~ with nit­

rogen gas and the solution heated ar 1ooc-c. 

538 493 

580 530 

600 530 

6.30 570 

620 560 

for 35 hours with agitation. The resulting 
solution of the Maillard :reaction product was 45 

spray~dried to a powder. 
A solution containing O.l % of this powder 

was offered to a panel of 20 members for an 

organo!eptic test and, as a result, :17 members 

of the panel indicated that the solution had 50 

a favourable flavour like that of meat. 
EXAMPLE 3 

20 Parts by weight of 1,od:ium ilutama:te, 

1 part by weight of xylose and 0.05 part by 
weight of a mixture rontaining an equivalent 55 

amount of cystine and noose were added to 

5 parts by weight of water, and the pH of 
the I"e$Ulting s-olution was adjusted to 9.0. The 

solution was then reacted at 900.C. at a pres-
51.lre of 100 Kg./cmz. for an hour, and the 60 

reacted solmion was dried to a powder in a 

spray-dryer of the nozzle type. 

0.05~l by weight of this powder was added 

to a buckwheat noodle soup and rhe soup was 

offered to a panel of 20 members for an or- 65 

ganolepric tesr. As a re~uh: of a "pair test" 

19 members of rhe panel indi1.-.ated th.at the 
!favour of the soup containing the powder was 

preferable to a soup not containing the powder. 

It was also pointed out by 12 members of rhe 7C 

panel that the soup containing the powder had 

a mear-like flavour. 
WRAT WE CLAI.M. IS: -
,1. Process for produciug a Maillard reaction 

product having a meat-like flavour, which 75 

comprises heating a solution containing {a) 

cystine and/or C1rsteine and (b) a reducing 

l.1mar at a remperature of from 500(:. to 

120"C at a pre.'l-.<rure in rhe range of from 70 

to 200 Kg.fan". so as to produce the desired 8-0 
flavoured Maillard reaction product. 

2. Process according to Claim l, when-in 
d1e reaction is effected for from 1 to 10 houri,. 

3. Procas according to Claim 2, wherein 

the reaction is effected for from 3 to 5 houu. 85 
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4. Process accarding 10 any preceding claim, 

wherein the process is effected at a tempera.­
ture of from 80 to 100°G. 

5. Process according to any pree.o,:fing claim, 
5 wherein the pH of tlie solution is from 8 to 

10. 
6. Proc-ess according to any preceding claim_, 

wherein the solution contains from 01 to 5.0 
parts of cystine and/or -cysreine pe.r part of 

IO the reducing sugur. 
7. Process according many preceding cfaim, 

,wherein the reducing sugar is a hex:ose or pen­
tose. 

8. Process according to Clnim 7, wherein 
15 the reducing sugar is 1<yfose. 

9. Process according to Claim 1, substantial~ 
Iy as described in any one of the foregoing 
Experiments or Examples . 

. 10. Process :m:ording to Claim 1, and 
20 further comprising drying the Maillard reac­

tion procl:nct and c{mverting it inro a powder. 
U. A Maillard reaction product whenever 

prodm.'t!d by the process claimed in Hny one. 
of Claims 1 to 9. 

12. A Maillard reaction product in powder 25 
form, whenever produced by the pr<l'-'eSS of 
Claim 10. 

·13. Process for impro\'ing the flavour 
and/or aroma of a foodstuff or drink_, which 
c-omprises m.ixing from 0.01 to 0.5% by 30 
~,eight of the Maillard reaction product 
dah:m:.'tl irl Oaim l2 with ti. fo(Khtuff or drink. 

J4. Process for improving the flavour 
and/or aroma of a fondstuff or drink, whiclt 
com.prises mixing from 0.05 to 2% by weight 35 
of a mixture of the Maillard reaction product 
daimed in Claim 12 and another Maillard 
reaction product obtained by reacting a 
different amino acid with a reducing suga:r, 
with a foodstuff or drink. 40 

15. A foodstuff or drirJ:: whenever prepared 
by the process claimed in Claim 13 or 14. 

HASELTINE, LAKE & CO., 
Chartered Patent Agents, 

28, Southampton Buildings, 
,Chance..ry Lane, 
London, W .C.2, 

Agents for the Applicants. 

Printed for Her .Majesty's Stationeey Office by the Courier Ptet!S, Leamington Spa, 1970. 
Publimcd by the Patent Office, ZS Southsmpt0n. Bulldlnga, London,. WCZA lAY. from 

which a,pjes may be obuined. 
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<54) FLAVOUR COM:POSITION 

n I ) We, UNILEVER LIMITED, a ccm-
pany registered utder the laws of Great 
Britain, of Port Sunlight, Birkenhead. 
Che,hirc. Englantl. do here.by declare the 

5 invention for ·which we pray that a patent 
1Bay be grnnt<ld to us and the method by 
whlch it is 10 be performed, to be particu­
larly described in !!ml by !he following -~tale­
ment: 

HJ This invention relates tq new and valuable 
nrtificial flavouring mixtures, including con­
centrated as well as ready-for-use foodstuffs. 
and to processes for the preparation of such 
mixtures. 

15 The taste or meat of many commercially 
available foodstuffs. such as sou_p~_. gravy, is 
obtained by incorp-orating, during ilieir pre­
paration, a pwduce commercially known as 
meat extract, indicated below as commercial 

20 meat ex,raet: This commercial meat extract 
i~ generally obtained by extrnction with 
water of the meat of slaughtered cuttle. 
especially horned cattle, :followed by eva­
poration of the greater part of the water. The 

25 commercial meat extract !hus obt<1ined is a 
brown product generally containing 15-25% 
of moisture. This c01mnerdal meat extract 
is expensive, its preparation is time-commm­
ing and requires mud1 energy, and th~ yield. 

JO is only a few percent by weight of the e,"\.­
pensiv\, stnrting material i'meatL 
· This commercial meat extract b nol only 
expensive and of variable quality b11t after 
dilutio-n with water. it has a taste different 

3:i from that of a broth or gravy prepared direct 
from meat This difference fa probably 
cnused by certain reactions between various 
substances taking place during the pro­
longed heating when preparing the ~Jmme-r-

40 c:ial meat extract such a~ bt!l\;,·c,:n amino 
acidg and sugars. which durlng the preparn.­
lion nf the fresh extract proceed less far t)f 

not at all. Thus undesirable "shades or 
taste and the dark colour may develop in 

45 the oonimerfial meal extract and the food• 
[Pri 

5tuffs prepared with it. 
An object of the inventios.i is to ~-rovi<l..; 

new, improved, arti.licialiy prepared A,r,•mer­
illg mixturns that do not possess certain tm. 
desired shades of taste and that are f;f a 50 
light colour, and provides concentrated a~ 
well as ready-for-use foodstuffs and a Pr◊· 
ccss for the preparation then~of. · 

Using the product of this iiwention com­
mercial meat exiract may be part!y or en- 5'i 
tirely replaced by a meatless composition. s.:: 
th;it, beside giving an improved taste :md a 
lighter colour, a considerable CMt saving cai: 
be realized. A partial replacement or com­
mercial :meat elitract by an artificial flavour• 60 
ing mixture a~o-rding to the invention may 
already lead to a. shifting into the lmc-k­
ground of an undesirable shade of taste of 
the commercial meat extract in the final 
foodstuff. An additi<mal advantage is !Jmt 65 
"·-in contrast with the commercial meat e:,­
tract·-th{': compositions obtained acti)rrling 
to the invention m.aY have a constant quality 
and a constant pnce. 

Varim1s publicalions have been issued or: 70 
tht' composition of commercial meat extract. 
e.g. hy 1'. Wood and A. E. Bender in 'The 
Biod1emfr:al Journdf' 67, 366-373 (1957), 
entitled "Analysis of tissue constituents 
frommercial ox.:muscle extract"). In a later 75 
publicaton of A. E. Bender, t. Waod und 
J. A. Palgrave in "Journal of the Science of 
Food and A.rtrlculture" 9th December, 1958, 
pp 812-817, entitled "Analysis of tis-sue coll• 
sti!uent,, Extract of fresh ox-musde", the 80 
compositon of commercial meat extract was 
conman.~d •Nith an extract of fresh beef ob­
tained by treating beef with lee-water. 

Various groups of compounds were quali­
tatively indic;ited a11d quantitativelv det~r- 85 
mined, among which: • 

Amino m:.ids and peptides 
Organic phosphates (inter aHa _phosphat('. 
containing atni,w m:.ids1 aml ino-rgank 
phosphate 90 
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Guanidines (especially 
nine) 

creatine-creati- acid is considerably lower than that which is 

Purines lfree and combined in nucleo­
tides.! 

described in the above Dutch Specification. 
This better taste is obtained if the weight 

ratio suc,;:inic acid: lactic acid is between 

5 Organic acids {lactic acid, glyco!ic add. 

succinic acid, S'~hydroxybutyric acid) 

I{) 

as well as reducing sugars and products 
such as c.irnitine, urea, ammonia and in-
organic material not further specified. 
fo a later publicaiiou of T. Wood in 

··Journal of Science Food and Agriculture", 
!2th Jam,ary, 1961, pp 61-69, entitled "The 
browning of ox-muscle extracts"'. especially 
on page 65, artificial extracts are described, 

15 which were composerl based on !he results 
memioned in the above publications. 

Of these artificial ex,racts, in which a pep­

tide and the phosphorus containing amino 
acids were lacking, but to which a small 

:'U amount of the nucleotide inosinic acid 
(inosinc-5'-rnol!Ophosphatc) had been added, 
the authors state that this pn.)duct had only 

a faint taste of meat due to the presence of 

!his nude.otide. · 
25 In Dutch putem specification 6604570 in 

the name of Ajinomoto C(L Inc. Tokyo, 

artificial flavouring mixtures arc described 
which serve as a substitute far meat extract 

These mixtures include amino acids, 
10 phosphates, 5··-nudeotides and organic acids 
· (especially lactic add and succinic acid). As 

to the amounts of .succinic acid and lactic 
acid this· spffillication states that the total 
amount of organic acid is less ,ban 3 parts 

35 by weight, preferably between (l.l and 2 
parts by weight calculated m1 1 he amino 
acids excluding the glutumic acid, and that 
the amount o[ succinic add shoulJ not be 
100 high (although no upper limit is given) 

,m because if the amount of succinic acid is 
100 high a taste of crustm::ea !shell-fish) is 
obtairted. In this connection th~- publica.• 
lions of Wood and Bender mention for com­
mercial rnea1. extract 1.42%- succinic acid 

,15 and 16.49"'/4~ lactic acid, i.e. a mutual weight 
ratio of l : -l 1:7 and for a product obtained 
hv extraction of meat with ice-water 0.88% 
,uccinic acid and 23.04% lactic acid, i.e, a 
mutual weight ratio of l ; 26. The artificial 

"0 product obtained by these research workers 
oo the basis of the latter composition tasted 
faintlv like meat and therefor provide no 
good ·substitutl! for commercial meat extrn~t 

or meat broth. 
55 The above-rnei:nioned Dutch specification 

shows in 1he examples (i.e. H to VIIO 
wdght ratios of .,ucdnic add to l~ctic a~ 
1}f about I ; 6 so that upon comp:wson witl1 
the products with a meaty taste described 

60 bv T, Wood the former products -show a 
con,iderably higher quar1tity er succimc 
add, 

Surpri;;ingly it has now been found that a 
"ful!er" taste of meat may be obtained if 

1,S the weight ratio of ~uccinic acid to lactic 

l : 30 and 1 : 150 and preferably between 70 
I; 40 and 1: 80. This is unexpected if one 
bear!; in mind that the patent application -of 

Ajinomotor points in the direction of apply• 
ing more succinic acid relative to lactic acid, 
whereas it now appeared that by the very 75 

application of considerably lower .amounts 

of succini<: acid with regard to lactic acid 
better results may be obtained. 

Accordingly the present invention pro­
\'ides an artificial flavouring mixture com- mJ 
prising amino aci<ls, including glutamic acid, 
a nucleotide, succinic acid and a hydroxy­
catboxylic acid, which has 2 to S carbon 
atoms , in the molecule and consists of .at 

least 59 mol %. based on the hydroxy car- 85 
boxylic acid, of lactic acid, in which the 
weight ratio of succinic acid to hydroxy­
carboxylic acid, calculated as the equimolar 
amount of lactic acid, is between I : 30 and 
l : 150, •JO 

It has also been found that pho~phates 
{other than the nucleotides) such as in­
organic and organic phosphate~---.,fn contrast 
with what bas been .stated in the above­
mentioned Dutch Specillcation--do not ron- 95 
stitute essential ingredients of· flavouring 
mixtures with a meaty taste, The pre!>ence 
of the,.e other phosphates is therefore ae• 
cordit1g to the present invention superfluous, 
However since the use of phosphates in the 100 

foodstuffs industry is wide spread, the in• 
vention also includes the use of the new 
flavouring mixtures in the presence of phos­
phate, 

As the present invention is concerned with !05 
flavouring mixtures. including concentrated 
and ready-for-use foodstuffs, it is impossible 
10 indicate absolu.te concentration areas. For 
a ready-for-use broth or soup it is in general 
desirable to work in such concentrations. oh• I JO 

serving the above ratio, that the quantity of 
succinic acid amounts to between 5 all<I 100 
milligrams per litre. 

For the pre~ent invention improved arti­
ficial flavouring mixtures are obtained with I 15 
mixtures in wliich are present: 

Amino acid~, including g!utamic aci.d (or 
its salts) 

Nucleotides 
Succinic acid 
Lactic acid and any other lower hydroxy. 

carboKylic acid in a weight ratio suc-

120 

ci.nk acid: bydrox.y,carboxylic acid of 
between 1 : 30 and U50: preferably this 
weight ratio lies between 1 : 40 and i 25 
I :80. 

In order to determine this \\'eight ratio 
lactate, succinate and any other salts are 
calculated in the form of the fret acid, Any 
hydroxycarboxylic acid present other than ! 30 
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lactic acid is calculated in the form of the 
.::quimolar amounts of lactic acid. The 
weight ratio in question is · critical for ob­
tai t!ing a good taste and therefore important. 

5 Since products from natural starting 
materials such as commercial meat e..'l'.tract 
often •Vary in composition in v:ew of their 
,:har.g.:-abk starting material. and s;nce it ls 
possible that some naturally occ.urring pm• 

W ducts fulfill the qualitative und quantitat1ve 
limit~ of this invention, it is to be understood 
1ha1. the invc::ntion there.fore docs not include 
natural products such as extracts of meat. 
nor the incorporniion then,of ln foodstuffs, 

15 but is related to artificially composed 
flavouring mixtures. 

Amino acids can be defined liere as the 
building units of protei;is, As to ,he selec­
tio11 of the umino acids and thl!ir mutual 

.W ratios. it i~ _preferable w simulate the amino 
add composlti.on of beef broth. 

The amino acids requ.ired for carrying out 
the invention may be obtained by hydrolysis, 
autohsi5 or fermei;tation. nr combinations 

25 of these processes applied to vegelabk or 
animal proteins, such as soybean protein, 
gluten, casein and yeast, or extracts of these. 
Although they differ from the composition 
according to the iuve:nlion, the mixtures thus 

:10 obtained form an excellent startillg material 
for such compositlon~. By the addition of 
at least some, of tlle components: nucleo­
tides, sucdnk add and lactic add and any 
other Jo:wer hydroxvcarboxylic acid, the 

35 llrtificial flavouring sub~t:mt.; according to 
the invention can b~ obt::iined. To obtain 
the btst results it h desirable that the amino 
acid mixft!re has a good taste and i~ purified, 
if neces~ary. ln addition the inclusion of 

,JU an extra quantity of 1.--ertain amino acids, 
such as glutamic acid, methionine. alanine, 
tryptophane, cysteine, may be desirable. It 
ls necessary that glutamic acid ;,nd ih sali:s 

4
., are pre~ent in sullicient amounts to giv~ the 

desired contribution to the taste in the final 
rcridy.for-use fo,)cbtttlf, for example in a 
broth or soup in a concentration of 0.05-7 
grams per litre. As to the amount of amino 
acids, e&peda!ly the amou11t of hydrolysate 

50 it is necessary that this is pre~ent in the 
readv-for-use food~tutl in an amc,unt 5Uffi• 
dent' to give the desired contrihntion 10 1he 
taste. for exarnpk, in a broth or soup in a 
c:onccntration of 0.1-7 grams per litre. 

55 h ls usual for munufacl:urers of foodstuffs 
to Reid to ;heir products vaxiom rnate-.ria1s 
including compositions with u taste of meat, 
amin(} acids such as hydmlysates. au,oly• 
sates, and glutamate in variable amounts. It 

60 is therefore not possible to define exactly 
the relative amQunts 1)f these compone.nts in 
the artificial flavouring mix:.ture~ · according 
to the invention since some components may 
be present in the foodstuff. Thm the amou.nt 

6:-i by weight of amino acid, inclm:Iing glurnmk 

acid to iactic acid (calculated on hvdroxy­
catbo-iyfo: add) is preferably between 
! : 0.QS aml l : 20, . 

The nucleotides employed according to 

3 

foe 1nvcntlon are flavour boosters, particu- 70 
iarly the 5'-ribonudeotide.e;. As such are 
known for example adenosine-5'-monophos• 
phate (5'-AMP), guanosi:ne-S"-mm1opho.s­
ph-1te (5'GMP). inosine-5'-monophosphate 
f5'-L\1P), xant1msine-5'~monophospliate 75 
i5'X'.\.1P), urldineS-nwnophosplmte (5'· 
UMPJ, cytidine•S"-monophosphate (5'-
CMP), their amides, desm;:y derivatives 
a.nd· salts. 

According w the pre,ent invention one 80 
Bpecia! nucleotide may be applied, but it 
may be advantageous to use a combination 
of m.1deotides, Owing fo their differing 
flavouring properties the amziunt of nuck<1-
tide that is empfoyed depends, among other 85 
ihings, on the nature of the nucleotide 11sed; 
when 5'•GMP is used, thi: amount is 0.05•5 
part~ by weight pe:r part of succinic acid 
an:l for 5'-IMP Q.l-20 piins by weight per 
part of sucdnic acid. With commercially 90 
avai.labk mixtures containing 5'-GMP and 
5' ,IMP in about equal parts. addition of 
0,1-10 parts by weight per part of succinic 
acid is sufficient. 

According to the invention sucdnk acid 95 
and lactic add urc employed !:ogetlier. lactic 
add being prder:red to other lower hy<lrnxy­
carboxylic acids, However, tne acid may 
partly, i.e. to 50 mol % be replaced by other 
lower hydroxycurboxyllc acids containing 100 
1-5 carbon atoms, such as glycolic acid, 
,:: .. hydroxybutryic acid and malic acid. 

A satisfying meaty 1aste was obtained 
with a mixture of amino acids itlduding 
glutamic acid, nucleotides, as well as sue- IO'l 
cinic acid and lactic acid in a. weight ratio 
between l: 30 and 1: !50, pn:forably be­
tween l : 40 and 1 : 80. In a soup- such a 
mixture was appreciated. as "good" by a 
ta~ting panel. The appreciation >'!as dearly 1.10 
less if one of the components was left out 
or (l!ci not folfil the indicated weight ratio 
of succinic acid to lactic aclJ. Too high a 
dosage of the succinic add appeared to 
cans.: a less good appreciation of the pro- 115 
duct 

The two carboxylic acid components will 
not exdusivelv oc:c:ur in t11e free acid form 
ill the composition acc:ording to the inven-
tion, but partially in the form of their salts, 120 
§ince the acidity of the ready-for-u_~e product 
is arljuste-d such that the pH is from 4 t(l 8, 
preferably from 4.8 to 6.8. These ~alts oI 
succinic acid and lactic acid as well ~, those 
nf :my other lower hydroxy acids are re- 125 
duced to the corresponding equimo!ar 
amounts oi' succinic add and lactic acid for 
the purpose of calculating quantities. 

In order to obtain a compositim1 with a 
fuller meaty taste, other substances may be l 30 
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utilized. Thus the amino a.cids, nucleotides, 

succinic acid and lactic acid in the propor­

tions according to the invention may be em­

ployed together with al least one compound 

S of at least one of the following dasses of 

substances ; 
L Aminl) acids such as homocysteic acid, 

ornithine, oxyproplirte, i3-hydroxy g!u­

tamic acid. 
10 1. Peptides such as alanyl-a!anine, alany!­

phenylalanine, abnyl-asparagin(.". c:arno­
sine, all'lerine. 

3. Sweetening substances, both artificia! 

sweetening .~ubstances, such as sac-

15 charine or cyclamates. and sugars, par, 
ticular!y mono- and disaccharides. 

4. Substances with the flavour c,f meat or 

broth. particularly sulphur containing 

compounds. such as reac1ion products of 
20 amino acids like cysteine/cystine with 

reducing sugars or ascorbic acid. reac­

tion products of hydrogen sulphide wi(h 

lower aliphatic aldehyde,;. and ketones 
(e.g. propion aldehyde, croton aldehyde. 

25 methional. mercaptoacetaldehyde). 

5. Other volatile sulphur compounds. such 

as H,S, mercaptans, disulphides and sul~ 

phides, such as dimethyl sulphide ,m.d 
dia!!yl sulphide. 

30 6. Guanidines. such a~ creatine and 

creatinine. 
7, Salt.~, such as NaCl am! phosphates and 

particularly in connection with pH t-'Oll· 
tto!, acid phosphates lik£- Na,HPO.,, 

35 NaH,PO, or other alkali O! ammonium 

phosphates and organic _phosphates. such 

a\ phosphorus c,1ntaining amino acid:s. 
However, it is by no means essential to 

incorporate phosphates. 
40 8. Nitrogen compounds. such as ammonia, 

amines, urea, indole and skatok:. 
9. Unsaturatoo or saturnted carboxy!ic 

acids with e.g. 2-12 carbon atoms. 

IO. Unsaturated or 5aturated higher hydroxy• 
45 carboxylic acids and i' and ,i-lactones de­

rived therefrom. such as deca- and 

dodeca-5-olides 2.3 dlmeth}l-14-alka• 

diene-4-olides. 
11. Lower satura1c<l and mNmirate-d aide• 

50 hyde~. such as acetaldehydc. propion al· 

dehyde. i~o-butyraldehyde and hepten-4-

al. 
12. Lower saturated and unsaturated 

kctones. such as a<.-e!Onc, hutar:one and 

55 diacetvl. 
13. Tricholominic acid and ibotenic acid or 

their salts. 
14, Aromatic or nonaromatic carbocyc!ic 

and/ or heterocydic compou.nds. such a~ 
6-0 ortb.o amino--acetophenonc. N-autonyl 

pyrrole, ma!tol, isomaltol. ethyt maltol, 

lenthionine. hypoxanthine, guanine, ino­

sine and guanosine. 
15. Lower saturated and unsaturated alco-

65 hols. such as ethanol. glycerol. octanoL 

4 

16. Colouring substances. such as e.g. cur­
cuma, caramel. 

t 7. Thick.ening agents such as gelatin and 

starch. 
The dosage of these optional ingredients 7li 

is dependent on the k.ind of flavour one 

wishes to irnitatt:, on the nature of the food­

srnff to which it is added and or the other 

ingrooients added, 5uch as herbs and .spic.es 

By flavouring mixtures according to the 75 

inYtntion are to be understood products 

$UCh as : substitutes for commercial meat 

extract, as one -employed in the foodstuffs 
industry, "powdered flavour" such as that 

whi~-h may be sprinkled over foodstuffs 80 

shortly before consumption, gravy cubes, 

dried and concentrated soup and in general 

al! ready.for-use foodstuffs and concentrate-d 
foodstuffs which usually posses~ a meat or 
broth flavour or in which such a shade of 85 
flavour is appreciated. Thus a more pro­

rmunced meat flavour can be imparted 
especially to soup. concentrated soup (e.g. 

tinned or dry soup), preserved meals, gravy, 
rissoles, preserved meat, e,g, tinned ham, 90 

with the flavouring mixrure according to the 

invention. 
The flavouring mixture according to this 

invention may also be used to impart a 

meaty flavour to potato chip and puff type 9S 
products and to mayonnaise based products. 

The flavouring milture at--cording to th.c 
invention may be prepared simpl}' in the 
form of a paste. Likewise it is possible to 

prepare a granulated or powder product by 100 
using for example fillers such as kitchen salt, 

starch and gelatin. 
Further it is possible to coat the powdery 

or granulated product with a substaTJce such 

as a fat or saccharide. lOS 
The fo!lowing examples are given to i!lu­

strate the invention. 
Examr,le l 

A flavouring mixture was prepared by 
dissolving the following ingredients in HO 
water: 

I .0 g. casein hydrolysate 
l .O g. monosodium glutamate 
0.6 g. inosine-5'-monophosphate 
0.15 g. succinic acid 115 

IO.O g. lactic acid 
The pH of this solution was adjusted at 

6.0 and subsequently the solution was 
diluted to l litre. This solution is referred 

to as solution A. 12V 
A soup base was prepared by mixing the 

following ingredients and diluting them with 

water to l litre : 
6.0 g. kitchen salt 
1.0 g. mooosodium glutamate 125 

05 g. yeast extract. supplied by Kon. Ned. 
Gist~ en Spiritusfahriek N.V.. Delft, 

Holland. 
1.0 g-. lard 
0.5 g. onion powder 130 
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0.02 g. curcuma 
0.05 g. parsley 
2.0 g. casein hydrolysate. 
0J}7 g. mixed herbs for soup. 

To l litre of this soup ba<;e 100 ml of 
solution A was addeti. Another sample was 
prepared by adding to l litre of soup base 
2 g of meat extract dissolved in 100 ml of 

10 water. After cooking for 10 minutes lhe 
two samples were ta~ied by a panel of 25 
persons in a triangle-test, In this test. 19 
person~ re1..~gnised the deviating sample, 
whereas 15 _persons out of these 19 pr&:nd 

IS the \;ample containing flavouring mix.nire A. 
This indicates a significant preference for 
the nroduct p:reparetl with the ~rtifidat 
flavouring mixture. 

W Example Z 
A flavo;iring mixture was prepared by dis­

solving the following ingredients in water: 
1.0 g. protein hydrolysate (ca~ein) 
1.0 g, monosodium glutamate 

25 0.6 g. lnosine-5'-monophosphate 
0.15 J{. sucd.nic acid 
3,0 g~ lactic acid 

The pH t)f this solution v..-a.s adjusted at 
30 6,0 and subsequently diluted to l litre. This 

solution h, teferrcd to as solution B. 
To I litre of the soup base described in 

Example 1 100 ml of solution A was added, 
Another sample was preparetl by adding to 

35 1 litre of this base 100 ml of ;;olution B. 
After coC1king for 10 minuk.s, the two 
samples were judged by a panel of 36 p~r­
son<;. 26 persons preferred the soup with 
the hi~her content of lactic acid. 

40 This shows tliat a flavouring mixture ir. 
which the ·weight ratio sucdnic acid : lactic 
acid is 1 : 66 is preferred to a :flavollring: mix­
ture in which this ratio is 1: 20. 

45 Example 3 

50 

Two flavouring mixtures were prepared 
by dissolving the following ingredients in 
water: 

Casein hydrolysatc 
Monosorlimn glutamate 
Inosine-5'-monophosphate 
Succi11ic acid 

Solution ScJlutfon 

55 Lactic add 

C 
2,00g. 
2.0()g. 
0.05 g. 
0.IOg. 
0.60g. 

D 
2.00g. 
2.00g. 
0.05 g. 
0.10 g. 
3.50 g 

The pH of these solutions was adj,isted a~ 
5.2 and subsequently the t,vo solutions were 
diluted to l litre, Then two samples were 

60 prepnred by diluting 100 ml _of the two s<:!u­
tions described above to 1 htre and cooking 
for 10 mitlutes. In an organokptic exami­
nation by a panel of 29 persons, 23 persom; 
preferred the solution in which the weight 

65 ratio succinic s,cid : lactic acid is 135, 

&cample 4 
Two flavouring mixtures were prepared 

by dissolving the following ingredients in 
water: 

Solution Soluth-m 70 
D E 

Casein hydrolysate 2.00 g. 2.00 g. 
Monosodium glutamate 2.00 g. 2.00 g, 
Inosine-5'-monophosphatc 0.05 g. 0.05 g. 
Succinic acid (1.10 g. 0.10 g, 75 
Lactic acid 3.50 g. 6.00 g. 

The pH of these wlutions was adjusted at 
5.S and subsequently the two solutions wen: 
diluted to I litre, Then two samples were 
prepared by diluting 100 ml of the two sola• 80 
tions described above to 1 litre and cooking 
for 10 minutes .. The two samples were 
tasted in a triangle-test by a panel of 47 
persons. 25 persons indicated th.c deviating 
sample correctly and of these 25 person~ 18 85 
persons preferred the 50lution - with the 
higher content of lactic acid. The mixture 
in which the weight ratio succinic add: 
lactic acid=l :60 was preferred to the mh'.-
tnre in which this weight ratio is I :35. 90 

Example 5 
A flavouring mixture was _prepared by dh 

solving the following ingredients in water · 
1.0 g. casein hydrolysate 
t .o g. monosodium glutamate: (.15 
0.6 g. inmine-5'-monophosphate 
0.15 g. sureinic acid 

10.0 g, lactic acid 
2.5 g. phosphoric acid 
The pH of the solution was act1ustetl al mo 

6.0 and sumiequently the solutit}n was 
diluted to l litre. This solution is referred 
to a.s Solution F. 

To 1 litre soup base from Example l Hm 
ml of solution A was added. Another sample l 05 
was prepared by adding to l litre of this 
base 100 ml of solution F. 

Ai'ter 10 minutc8 cooking. the two sample~ 
were judged in a triangle-test by u group of 
36 persons. 13 persons recognized the L lO 
deviating sample. So it appears thut the 
panel did not taste a diffe.rence between 
soups to which phosphate had or had not 
been added. 

fa:mnple 6 I 15 
A flavouring mixture was prepared by dis­

solving the followhig ingredients in wat,e.r: 
10.0 g. casein llydrolysate 
5.0 g. monosodium glutamate 
0.6 g, :inosine-5'-monophosphatc 120 
0.6 g. guanosine-5'-lllonophos:phate 
0.2 g. succinic acid 

t 4.0 g. lactic acid 
0.1 g. malic acid 
0.5 g. fumaric acid !25 
LO g. taurine 
2.0 g. carnosine 
0.1 g. guanosine 
LO g.. fructose 

10 g. kitchen salt 130 
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The pH of this solution was adjusted at 
5,2 and subsequeotly the solution was. 
diluted to I litre. This solutio:n is referred 
to as Solution G. 

5 A gravy base was prepared by mixing the 
fol!o.,.,,•ing ingredients and di!u!ing them with 
water to 1 litre : 

3.0 g. gelatin 
.5.0 g. potato starch 

1U 2.5 g, onion powder 
3.0 g. monosodium .1o!utamti:te 
5.0 g. lard 
O.S g. caramel 
0.02 g. pepper 

15 0,02 g. laurel 
0.02 g, cloves 
3 g. kitchen salt 
Ta I litre of 1he above-mentioned gravy 

mi.~ture were added IOO ml of solution G. 
20 Another sample was prepared by adding to 

1he gravy base 2.5 g. of meat extract in 100 
ml of water. Both samples were cooked for 
10 minutes and subsequently judged by a 
pane[ of 23 persons. 19 persons of the panel 

25 preferred the sample containing solution n 
Example 7 

30 g of butter were melted arid then 
mixed with 30 g. of fl.our. To thi:,; were 
added while stirring a.pd heating 200 g. of 

30 broth made from 8-0 g, of meat; the slluce 
obtained was finished \Vith O.Ol g, of pepper. 
2 g. of kitchen salt and 0.5 g. of mono­
,odium glutamate, WO g of finely divided 
veal, well-dooe in an ample amount of 

35 water, were mixed therewith. After shaping 
and dusting the rissoles so produced were 

fried in frying fat . 
fo the same way ri~soks were made rn 

which, instead of 200 ml of broth, 200 ml of 
40 a 10 times diltlted solution G ( see Exam pk 

6) were added. 
A pane! of 25 persons did not detect a 

~ignilic:1nt difference between the two formu• 
Jations. 

45 Example 8 
Spun soybean protein fibres were 

thorough!y washed and ,ubsequently 
.roughly cut. The pieceg thus obtained were 
ground with an excess of wat.:r in a house. 

50 hold-mix.er and then sieved ouL The mix­
mre w,is then cooked in water for 15 
minute,, and after cooling separated using 
a sieve from the ~uperfluous water. Further 
water was removed by pressing the ,ieved 

55 out product in a doth. To 100 g. of this 
product was subsequently added I g ki1chcn 
salt, 20 g of pasteurised egg-white and some 
carameL After mixing thoroughly the mix­
ture was pressed into an artifi.dal sausage 

60 ca8ing and coagulated in a boiling water 
bath for 30 minutes. 

In exactlv the same way imitation meat 
was made fo which besides 1 g. of kitchen 
salt, 20 g. white of a chicken egg and cara• 

65 mel, a dry mixture was added of: 

0.040 g. casein hydro!ysate 
0.010 g, inosine-5'-monophosphate 
0.005 g. sut.'Cinic acid 
0.300 g. sodium lactate 
All taste.rs were u:nanimously of the 70 

opinion that the latter product had a good 
taste of cooked meat, whereas the former 
product only had a salty taste • 

E.wmple 9 
Two flavouring mixtures were prepared 75 

by dissolving !he following ingredients in 
water: 

Solution Solution 
fl J 

Casein hydrolysate, non-saline IJO LO BO 
Monosodium glutamate 0.19 
Inosine-5' •monophosphate 0.10 
Succink acid 0.18 
Lactic acid l .20 
Kitchen salt 0.30 
Phosphoric add 0.20 
Sodium tartrate 0.10 
Ammonium chloride 0.16 
Glucose 0.50 
Lactose 0.16 
Maize starch 0.05 · 

0.45 
0.18 

125 
LO 

Creatine 0.31 0,30 

85 

,s 
The i>H of these two &olu1ions was ad­

justed at 5.5 and subsequently the two solu• 
tions were diluted to 1 litre. 90 

2 !itres of soup base were prepared by 
mixing !he fol!owing ingredients and dilut• 
i ng them with water to 2 litre~: 

3.92 g. lard 
0.28 g. garlic powder 
0.34 g. carrot powder 
0.2,2 g. caramel dye 
4.92 g. sugar 

14.6 g. salt 
O.l 12 g. onion powder 
3.92 g. mono.sodium glu~ate 

l l.2 g. casein hydfofysate · 
I J4 g. meal extract 
To this soup base were added ~r .litre 

IOS 

JOO 

100 ml solmion H and 100 ml solution J, 110 
respectively. After cooking for 10 milmtes 
the two soups wm: judged organoleptically 
by a taste panel of 29 pe.rsons. 26 persons 
preferred the soup prepared with solution J. 

E.wmple 10 115 
A dried pulverized flavouring mixture was 

pri:i_,ared ln the following way: 825 g. 
sodium lactate solution (60% by weight 
pH=6.0l were milled with 1200 g .. potato 
starch. After setting a loose mass resulted. 120 
which was dried and subsequently ground. 
To 1100 g. of the powder obtained in this 
way the following ground ingredients were 
added: 

6.0 g. succinic acid 
15.0 g. inosine•5'•mon.opbosphate 
3,0 g. guanosine•S'•monophospbate 
t 00 g. casein hydrolys.ate 
100 g. kitchen salt 

10.0 g. taurine 

12J 

130 
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!0.0 g. glucose 
2.0 g. mallc acid 
By thoroughly mixing these compt1nents a 

pulverized flavouring mixture was ohtain{.i!. 
5 Subsequently two samples were prepared, 

l)ne by dissolving ~ g. of commercial meat 
extract Jn l litre of wate:r and another bv 
dissolving 7 g. of the Jlavouring mixlme de. 
scribed above in I litre of water. After 

to cooking for to minutes I.he two sample;; were 
Judged orgaoo!eptical!y. 

The taste of the solution containing the 
:utilkial flavouring mixture was almost uu~ 
animously preferred. 

i5 Example l l 
A dry soup was prepared by mixing the 

tolll1wlng fogredients: 
70.0 g. pulverized artificial llavouring mix­

ture (see Example 10) 
20 !0.0 g. monosodium glutamate 

:W.O g. t.'asdn hydrolysatc 
30 g. drie.d onions 
40 g. dried meal 
10 g. milk powder 

25 50 g. fat 
4 g. paprika 
2 $• dried green ieek 
0.2 g. pepper 
0.2 g. thyme 

JO 0.1 g. laurel 
OJ g. mace 

60.0 g. suit. 
A re-ady--fo.r-t1se soup was prepared by 

adding 65 g. of th!s dry powder to 2 litres of 
35 hot water. After cooking for 10 minutes this 

~oup wa, organoleptkaUy judged and quali­
fied as a very good beef soup. 

Example 12 
A soup base of a volume of 2 litres was 

40 prepared from the following ingredieJltS : 
200 g. keks 
!20 g. noodles 
!00 g. carrots 
70 g. onions 

45 32 g. kitchen salt 
25 g. fat 
10 g. celery leaves 
10 g. parsley 
5 g. monosodium glutamate 

50 2 g. hydrolysed soy protein 
0.2 g. pepper 
A flavouring mixture was prepared by 

dissolving the following inpredient~ ln 
wat.er; 

55 16.0 g. lactic aciJ 
10.0 g, kltchen salt 
0.3 g. stu.:chiic add 
0.7 g. inosine-5'-monoph~phate 
0.1 g. 5' -guanosil1c-5' -mom>pllos phatc 

60 2.0 g. creatiue 
0.2 g. malic acid 
The pH of this solution was adjusted to 

5.8 and the volume of the solution was made 
np to 1 litre. 

65 A con<.-entrated soup was prepared by 

mixing 400 ml of t-he soup base with 100 ml 
of the flavouring cotn_positiOJL The result­
.ing product was sterilized in 0.5 litre cans 
for I 1tour at 120"C. A reference sample 
wa~ prepared by mixing 400 ml of the soup 70 
base with 100 ml of water t,'Ontaining 1.5 g. 
of meat extract of first quality. Thi$ refer­
ence sample was sterilized in the 5'8me way 
,is the sample with the flavouring composi-
timi. · 75 

A product re.ady f:or co~sumption wa.~ 
prepared by mixing tJ1e contents of four cans 
with 2 litres of water and by heating the 
resultlng mixture to the boil, 

Both samples were tasted by a panel con- 80 
;;isting of 35 perso11s. 27 members of the 
panel preferre.d the sample containing the 
artifi.cial flavouring composition. 

WHAT WE CLAIM IS: 
1. ,-\n artificial flavouring mixture com- 85 

prising amino acids. including g!utamic acid. 
a nucleotide, suecinic acid and a hydroxy­
carboxylic acid, which has 2 to 5 carbon 
atoms in tlle molecule and consists of at 
least 50 mol %, based on the hydroxycru-- 90 
boxv!ic add, of lactic acid, in which the 
wcight ratio ol snccinic acid to hydroxycar­
boxylic acid, calca!lated as the equimolar 
amount of lactic acid, is between 1 : 30 and 
l: 150, 95 

2. An artificial flavouring mixture accord­
:ing to Claim L in which tlie weight ratio of: 
succinic acid to hydroxycarboxylic acid as 
defined in Claim 1 is between l: 40 and 
1:S0, 100 

3. An artificial flavouring mixture accord• 
ir.g to Claim I or 2., in which all the hy­
{lroxycarhoxy1ic acid is lactic acid. 

4. An urtltkia] flavouring mixtnre accord-
ing to any of the preceding claims, in which 105 
the nucleotide comprises a 5'-ribonucleotide. 

5. An artificial flavouring mixture accord­
ing to any of the precedhig claims, in which 
the nucleotide comprlses guanosine-5'-
monophosphate. 110 

6. An artificial flavouring mixtm·e accord­
ing to any of the preceding claims. in which 
the nudeotide comprises inosfoe-5'-mono­
phosphate. 

7. An artificial flavouring mixture accord- ll5 
ing to any of the preceding claims, in which 
the weight ratio of' succinic acid to nudeo-
!ide is betweeti 1 : 0.05 and 1 : 20. 

8. An artificial flavouring mb;ture accnrd-
lng to any of the preceding claims, ht which 120 
the weight ratio of amino acid. including 
glutamic acid, to hydroxycarboxylic add is 
bctwco:m 1 :0.05 and 1:20. 

9. An artificial flavouring mixt1.1re accord-
ing to any of the preceding claim,~. in which 125 
the amino adds are obtained by hydrolysis, 
auto1ysis, or fermentation of vegetable or 
nnimal proteins or extracts thereof and in 
which at least one additional amino acid 
~deded from methionine, alanine, trypto• 130 
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phane, cysteine has been added. 
10. An artificial flavouring mixmre 

according to any of the preceding claims, 
which is free of phosphates, either inorganic 

5 or organic other than nucleotides. 
l L An artificial flavouring mixture a~ 

claimed in Claim I and substantial!v as d.:­
s.::ribed herein with reference 10 any one ,>f 
the examples of the invention. 

10 12, A process for the preparation of an 
artificial flavouring mixture by mixing 
amino acids including glutamic acid, nucleo­
tides, succinic acid and hydroxycarboxylic 
acid having 2-5 carbon atoms ari<l including 

at least SO mo! % lactic acid, in which the 15 
weight ratio of succinic add to hydroxy­
carboxylic acid containing 2-5 carbon atoms 
in the molecule and consisting of at least 

50 mol % of lactic acid, reduced to the equi. 
molar amount of lactic acid, is between 1 ·: 30 20 
and l: 150. 

13. A foodstuff compnsmg an artificial 
flavouring mixture as claimed in any one of 
the Claims 1 to 11 or produl-ed by a process 
as claimed in Claim 12. 

J. E, FARNDON, 
Chartered Patent Agent. 

Printed for H>'>r ,\faj~:.:tf\ Stalior;er, Offi~e by The Tweedda!e Pres, Ltd.. Berwick·upon·Tweed, 1970 

Publfallcct at tht Pat.em Offi,'c". '.:!5 Sou.thampton Buildings, Lond,:m WC2A. JAY from which copies 

mar be obtained. 
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(54) FLAVOURING COMPOSITIONS 

(71) We, UNILEVER LlMI'l'ED, a com-
pany registered under the laws of Great 
,Britain, of Port Sunlight, Birkenhead,. 
Cheshire, England, do herelJy declare the in-s vention for which we pray that a patent may 
be granted to us and the method by whicb it 
is to be p,::rformed, to be particularly des­
cribed in and by the following Ktatement: -

The invention relates to a proce:ss o.f pre­
IO paring artificial flavouring com.positions lmv­

"ing a me,rty tasre, and tt, artificfo.l flavouring 
crun positions, 

The meaty ra.sr.e of ma..'1y commercially 
available foodstuffs, &tlch as ~cmps, gravies and 

15 oreserved meats, i,. often obtained b\' incor­
pOffiting during" their preparation a · p-rnduct 
which is known in tmde as a meat extract, 
herein referred to as "coimnel'cia] meat ex­
tract", This product_, hnweve.r, which is nor,-

20 malh/ obtained by water extraction of meat, 
particularly beef,· followed by evaporntion of 
the greater part of the water, has variou:'i 
drawbacks-. In the first place, owing to the 
.costlr r:nd time-consuming mew'10d of pre-

25 paration it i~ -not only relatively expensive, 
bu,: its quality is not YeJ:y consta-nt, and after 
diltttion with water its i:aste is differem from 
that of the broth as gravy directly prepared 
from meat. 

30 In the preparation of foodstuffs having a 
meaty taste imempts have been made to re­
place this com1nercial meat extract partly or 
con1pletely by artlfidal f!,wooring annposi­
tions. The wmptme.nts cf s11ch .fl.in-@ring 

35 compositions bdude compounds which either_ 
;J:s ~uch or in combination .have a taste 
ap-pmxima.ting that of meat· extracts or of 
meat~runtaining foo<ls11.i!Is. 

Such artifo:faJ flavouring compositions are 
40 used both in the p.reparatiml of cun1.-entrntes 

(~uch m; "pow&:red fkn>ollr'\ gravy cubes_, 
gravy po,vder and concentrated ~oup) which 
hy Ji!t11icm wh:h other foodgrade ingredients 
can be pn::icessed into· ready-for-me foodstuff~ 

4S having a meaty msre, and in the industrial 
preparation of forn:l.stu:ffs which are ready for 
use (such as wup and preserve(! meals), 
[Price 5s. ad, (25p)J 

Although such artificial :flavm1ring com­
positions are in the- fllllt pfac.:e used for oh­
taiiiing and/or improving tastes correspond- 50 
ing with those of meat odg]n:l.ting from wann­
hfornled animals, they can also be used for 
obtaining and/or improving ta&te-, corre-­
spondin-g with tho5e of mea r orlgina ting from 
other animals, such as fish (e.g. tunny}, crllst- 5S 
ace.ans (e.g. lobster), shell-foth (e.g. mussels), 

In the follo,'l'ing specification, therefore, 
by artificial flavouring ccmposition having a 
meaty taste are understood, besides concen­
trates, ah,, rc.1dy-for-use foodstuffs ha·.ing a 60 
meaty taste, including those alrei.dy contai.u-
ing meat and meat extracts, the tem1 "meat" 
including meat originating from warm­
blooded animals as wcll as that from other 
animals mentioned above. Elrnm.ples of 65 
fl.avmiring compositions according tu the in­
vention are arthicial meat extrnct, "powdered 
fl.avoui:''., graV}" cubes or gravy powder, rnn­
centrated ~cmp (in tins or in dry form), soup, 
lobster soup, presen,ed mes.fa, preserved meat, 70 
such a~ tinned ham, preserved fish, such as 
thmect tunny, risole.'>, -•'nasi gm-e.ug", potato 
chip:;,. and the like, 

Known components of sm:h artificial 
flavouring com11osi1fons include: protein 75 
hydrolysates, single amino acids, particularly 
L-glutamino itdd aud/nr a salt thereof; mere 
particularly the momrnodhun salt (u~ually 
abbreviated to 1\·IBG) and nucleotides, par­
ticularly 5' ~ribonucleotides, such as guanosine- 80 
5'-monophosphatc (5'-GMP)_, inosine-5' -
monopho!>phate (5'-ll\IP) and adenosine-5'­
rmmophosphate (5'-AMP). It has fur!he.r 
heen proposed to incGrporate in such flavour-
ing compositlom sucdnic acid o:r :i salt there- 85 
o[ Although the flavouring compositions thus 
obtained posse;;s a characteri5tic ta&tt:: indeed, 
yet they dci not always fulfil the pnrpoie 
aimed at, a,1 this taste or eome11.me1, their 
alterta:.te-is often experienced as "sharp", 90 

Thus, the taste of Jiavouri11g compo5itions 
containing glutamic acid r:nrl/or 5'-ribo­
nudeotides but in particular cf compositiom;: 
containing suc:cinic add c:m be. rotmded and 
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-~----------------- ------------------
mitde milder by combining these acids or 

their corresponding salIB with pyrrolidone car­
boxylic acid. 

Accordingly the present invention provides 
5 an artificial flavolll'ing composition compris­

ing pyrrolidone carboi.1 lic acid and succinic 
acid in whicll the weight ratio of tl:e acids, 
ailculated as free adds, is pyrrolidone car­
bo:xylk acid 1 part to succinic acid 0.01 1.1p-

lO to 5 parts. 
A preferred. ratio to l part of pyrrolidone 

catboxylic acid to 0.02 up to 1 parts of suc­
dnic acid. 

These flavorrring compositions of this in-
15 vention cJ:U1 also usefully contain g:lutamic 

add in which case the weight ratio of pyrroli­
done carboxylic acid to g1mamic add, cal­
culated aE the free add, fa 1 part pyyrolidone 
carboxylic acid to 0.02 llP to 50 parts of 

20 glllt,;mic acid, preferably 1 to 0,25 up to 25 

parts. 
Flavouring compoaitions according to the 

invention can also contain 5' -ribonudeotides 

together with the pyrrolidone carboxylic acid 

25 and sucdnic add and, optionally glutamic 

add, the weight ratio, calculated as free acid, 
is 1 pan of pyrrolidone carboxylic acid to 
0.01 up to 10 parts cf 5' -noonucleotide, pre­
ferably 1 part tu 0.03 up tn 5 parts. 

30 Since the present invention relates to 
flavouring compositions for use in both con­
centrated and ready-for-use foodstuffs, ir is 

not possible to indicate absolute concemration 
ntnges ,,pplying to all flavouring compositions. 

35 For a ready-for-use foodstuff, such as soup, 

bro!h, ragout and nasi goreng., it is generally 
desirable to employ guch concentration~ that 
the amount of pyrrolidone carboxylic acid 
(calculated as free acid) is 0.01-10, prefer-

40 ably 0.1-3 ~/kg. For concentrated flavour­

!~g _ccm_iposittons, }uch as liquid or solid 

sprmklmg flavour , gravy cubes or gravy 
powder and concentrated soup (in tins or in 
dry form), which by dilution with other food-

45 grade components can Ix: converted into a 
ready-for-use foodstuff7 it is generally, desir­

able to choose such a concentration of pyrroli­

done carboxylit: add that afrer addition of the 
flavouring composition or processing it to 

50 ready foodstuffs the conccmration obtained 
therein corresponds with tbe aforesaid con­
centration of 0.01-10, preferably 0.1-3 
g/kg. 

Pyrrolidcme c11rboxylic acid contains an 
55 asymmetric carbon atom hence 2 optical i5a­

mers exist. The 1.--pyrrolidonc. carboxylic acid 

has particularly favourable tasi:e-modifying 

char.icteristics, so that in the preparation of 
artificial flavouring cumpcsitions acwrding to 

60 the invention, it is preferred to use this ccm­
poDnd or precursors thereef. 

ing as precursor, Le, a compound which under 
the conditions applied during preparation of 
the ready-for~use foodstut1s with o-r from 1he 

flavouring comJXlsition is converted to a con­
sider.ible, degree_, prefernbly for more tharr 70 
20%) into pyrrolidone carhoxylk acid, which 
eventually also leads to the above result. An 

example of such a precursor is glutaminc. 
When the pyrrolidene carbo:xylk add is 

partly or completely replaced by a precutsor, 75 
such as gluramine, such an amount thereof is 
taken, that the weight ratio of the pyrrolidone 
carboxylic acid present in the ready-for~use 
pmducts will fall within tht:: above given 
limits, both in relation to the other nforcmen... BO 
tinned flavouring compounds (~uccinic acid, 
glutamic acid and 5'-ribonucleotides) and ii1 
relation ta the ready-for-use product. 

The pyrroJidone carboJcy!ic add is a well-­

known compound, which in an aqueous 85 
medh.1m is in equilibrium with glutamic 11.cid. 
The factors which are of importance with re .. 
spect to this equilibrim:n hnve been the sub~ 

ject of extensive investigations, in which it 
was found, inter alia, that ring closure is com... 90 
plete at pH 7. The rate of reaction of this 
ring closure reaction fa, however, very slow 
at this pH. Thu .. ~, (lll heating glutamic acid in 

an aqueous medium at pH 7 at 100°C for 
2-3 hrs, only about 1% of this product fa 95 
converted into pyrroliclm1e curbox:ylic acid. 
Further, pyrrolidone carboxylic acid can be 

formed by ring dosim: o:f g!utamine with 
5plitting off of ammonia, which ring closure 
pm..---eeds fo.r more rapidly. 100 

Although in the literature many investiga~ 
tions have been described with regard to the 
substances. occurrin14 in meat and .meat ex­
tracts which might -contribute to the taste of 
these products, which invening,:tiom, were 105 
usually ba:,ect on sensitive methods of .,epara-
tion and identification, there fa. not a single 

case in which mention is made of P}tro1idone 
carboxylic acid as component of meat ex .. 
tracts, llO 

Neither does the literature contain anv des­
cription of artificial flavauring compositions 
-with a _meaty taste comprising pyrrolidone 
carboxylic aad as taste-modifying agent, 

It is ktiown indeed that pyrrolidone car- 115 

boxylic add is foillld. in a number of products 
of vegerahle origin. Among other things, ir 

forms a component of certain Japanese soy-
bean sauces, Fllrthermore, a_ number of 

authors aswciate the so-called "off-flavour" 120 
of certain foodstuffs of vegemb!e origin with 

their content of pyrrolidone carbox:ylic acid. 
It appears that the (.·umpouad is found in ,t 

number of sterilised product& (beets, toma-
toes, maize and cherries), whe.reas in fresh 125 
condition these products do not com2in 
pyrroJidone- carboxylic acid or conrain it in 

Although .it is preferred to incorporate in 
these flavour compositions pyrrolidone car­
boxylic add as such, it may also be partly 

65 or completely replaced by a compound act-

a much lower concentration. In this connec-

tion ir could be shown that under the influence 
of the 5terilisation conditions employed the 130 



Motif Exhibit 1150, Page 808 of 1599

Case No.: IPR2023-00208 
U.S. Patent No. 11,224,241

3 1,221,482 3 
acid was formed from glutamine, whereas the 
glutamic add was not canverted under rhese 
ronrlirions into pyrrolidone carboxylic add. 

It has been s11ggested in the literature to 5 employ the hygroscopic properties of the salts 
of pyrrolidonc carboxylk add by adding these 
salt1i as agents for prumotlng moia1un: reten­
tion to prod,icts which tend to lose moisture 
when exposed to the airl such as cosmetics, 10 emulsions and foixl.stuHs; in order to prod11c-e 
the desired ,-.Jfeq these product6 should then 
contain at le-ast 2, but preferably 4 to 10%.· 
by wt. of such a salt. 

On the basis of tile properties of p-yrroli-
1-5 done carboxy!ic acid described above, it is 

very smprising that this product can be applied· 
as taste-modifying agent in flavouring com-
positions .having a meaty taste. · 

Further, certain limitatinns should be made 
20 with re~pect to artificial flavouring compo~i­

tiom vrith a meaty taste to which glutrunic 
acid or MSG, respectively, .have bee;1 added 
as the flav{ruring componeut. Althm.1gh, aB 
stated before, in the sterilisation of vegetable 

25 foodsrnffs containing gktmu.ic acid no con­
version of this product into pyrrolidone car­
boxylic acid can be established, it sllould. still 
be taken into account, on the basis nf the 
ch.cmklll properties of the said product~ rJ1ar .30 such a conversion takes place, be it for a small 
percentage up w maximum of 2%. Howe:ver, 
from taste tern it has appeared that in 11rti­
fa:ial ffavourfog5 compositions coutiifaing 
glutarn.ic add in combinatfon with pyrrolidmie 35 carboxylic acid no tm:te improving effect can 
be esrnblished if the amount of pyrrolidone 
carboxylic acid is less than 2% by wt, of the 
glutrunic acid present. So, as far as heating 
(e.g. for si:erilisutio-n purpoF.e~) would lead to 

40 the formation of pyrro-lidone carboxylic add, 
the ammmt of thi, add .is insufficient to pro­
duce the desired effect, so that for such 
glutamic: add conrn.:ining flavouring composi­
tions it re.main nece:,sary to add pyrrn!irlone. 

45 carb-oxy1ic acid. For clarity's sake therefore, 
h is stated that the inve.ntion indudes ndiher 
processes nor fiav(l(iring mmpositfon5 in which 
the pyrrolidone cadmxylic acid e.,-,;clusively 
originates from glutamic acid. 

50 rr desired, other components than those 
already mentioned: ahuve- may be incorporated 
in the flavouring compositions according to 
Ille invention. The first of such c:omponents 
ro be cow;idered are kitchen-salt, ca.rbo:sslic 55 ucids other than tho~e already mentioned, such 
,rn lactic acid and malic add, and amino acids 
other than glutam.ic acid, By amino acid;; are 
understoBd here the building stones of pro~ 
reins-, such as alanine, histidine, arginine, 60 threonine, methionine and ieucine. As regards 
the mutual ratio of these amino adds the aim is preferably to apprrnich an amino aidi com•• 
position such as that of meat bruth. 

The amino acid mixtures to be used for 
65 can1ing nut the invention can be obtained. in 

a simple way by hydrolysis_, autolysis or fer­
mentation, or combinations thereof, of vege~ 
table or animal proteins, such a, soybean 
protein, g.!uten, cll.sein and yea~'t, or cf ex.-
tracts of these products. 70 

Further cmnpounds or classes of com~ 
pound.., which can be applied t1dvantageously 
in the fi:.wouring compositi0t15 acco-,ding to 
the invenri<:m z:re the follBwing : -

1) Amino Hdds such as J1oma-cysteine add, 75 ornithine, oxyproline and j3-hydroxy-glutamic 
acid, 

2) Peptides, such as alanyl-alanine, aJanyl .. 
fenyl31mine, :manyl-asparagine, camosine and 
anserine. SO 

3} 5'-ribonucleotidt:s ether than those 
alreadv mentioned abo-ve-, such a~ xanthose~ 
5' -moimphospbatc (5 '-,XMP), uridine-5 ' -
monophcsphate (5'-Ul\-iP), cytidine-5' -mono-­
phosphnte (5'-CMP)., as well as their amides, 85 desoxy derivatives. 

4) Artincial ~'Weetening substances. 
5) Sub-1'.tances having the flavour of meat 

or broth1 particularly sulphur containing com~ 
pound:1, such as compounds obtained by reac- 90 ·tion of amino acids like cy~teine/cystinc with 
redudng sugars, ascorbic acid and the like~ 
reaction products of hydrogen suiphid.e with. 
lower aliphatic alddiydes or kctones (e.g, pm . 
pfr1mildehydej. crotonaldehycie, methional,, 95 mercaptoacetaldehyde). 

6) Other vcihtile gulphur compounds, sudt 
as H:,:S, mert.<1ptans, dht1lphide1, and sul­
phides, ~llc-h i1s dimethyl sulphide and dialtyt 
sulphide. 100 7) Guanidines, sudi as aeatine and c.,:eat ... 
inine. 

8) Salts, sud1 as plmsphates, particularly iu 
cmmection with the pH, w-c.nlled acid phos~ 
phate like Na~HPO·i, Nill,PO or oth-!r alkali 105 or ammonium phosphates and org-a.nic phos.­
phates, such as phosphorus containing amino acid,, 

9) Nitrogen cornpcmnds, such s.s ammonia_,. 
amines, urea. 110 10} Saturated or unsaturated carboxylic 
adds having 2--12 carbon at(ims, 

11) Saturated or unsaturated higher 
hydrcxycarbw.ylic acids and 1·- and a­
uictones derived therefrom, suc:h as dt'Ca- and 115 dodeca-5-olides and 2,3-dimerhyl-2,4-alka­
diene-4-oHdes. 

12) Lower satumwd and unsaturated alde­
hydes, e.,g, ac(:taldehyde; propionaldehyde, 
isobutyralde-h.yde and hepten-4-aL l20 

13} Lower saturated lilld unsalurated 
ketone&, suc:h !IS acetone, butanon;:: and di~ 
acetyl. 

14·} Tridmlominic acid and ibotecic acid 
or rhdr salts. 125 

15) Aromatic or non-aromatic carbocydic 
and/or heterocyclic compounds, such as ortho 
amino - acctophemme, N _ acetonyl pyrrole, 
iridole, .katale, mal;:ol i~omaltol, ethyl maltol, 
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lenticmine, hypoxanthine, guanine, inosine and 

guanosfae. 
16'; Lower satun,ted and tmsaturated alco­

hol, such as ethanol, glycerol and octenoL 

5 17) Colouring substances, such as curcuma, 

_ 18)- Thkkenfog agents f.Ucli as gelatin and 

starch. 

The flavouring composition according · 1:0 

me invention may be prepared simply in solu- 15 

tion or in the form of a paste. It is al50 pos­

sible to prepare a granulated, powdered or 

tablet-shaped product by using fillers such as 

kitchen salt, starch and gelatin. Further, it 

The d{1sage of these cptional ingredients 

depends on the kind of fhvuur one wishes to 

10 imitate and further on the nature of the food­

stuff to which it is added and the other in­

gredients incorporated in it, such as herb5 

and $pk~. 

Melting poii1t: 
Optical rotation [ "-]1/": 

is possible to coat die powdered or granuJarnd 20 

product 'With. a substance such as fat. 
The inventioii will now be illustrated bv 

the following examples: • 

The L-p-yrrolid»ne carboxylk acid used in 

the examples possessed the following charac- 25 

teristics: 

160-162°C 
-10.7° (C=6; H3O). 

:Exr .. 'il.n.E 1 

30 Two solutions were prepared by dissolving the following fogredients in water: 

35 

Sad.iu.m chloride 
Lactic add 
Sucdnic acid 
L-pyrrolidonc carboxylic add 

Solution G 
1.0 g 
4.0 g 
0.20 g 

Solutimi H 
1.0 g 
4.0 g 
0.20 g 
2.0 g 

The pH of these solutions was adjusted at taste o.f both solutions was judged by 29 per-

55 and subsequently l'l{1U1 wlutfrm:. were di- sons. The taste of solution H ,wis preferred 40 

luted t() l liter. After heating tc 55°C the by 20 persons. 

EXAMPLE 2 

Two solutions were prepared by dissolving the folfowing ingrediern~ fo water: 

45 
Sodium chloride 
5'-IMP 
5'-GMP 
Lactic add 
Succinic acid 
L-p-yrrolidon.e carboxylic add 

50 111e pH of these solutions was adjusted to-

5 .5 and stibsequently both sollltions were di­

luted to 1 lii:re. After heating to 55"'C the 

taste af both solutions was judged by 28 

person.<'i. The taste of solution L, more re-

60 

65 

Sodium chloride 
5'-IMP 
Lactic add 
lvfonosodium glutamate 
Succinic acid 
L-pyi:mlidone carb(}xylic add 

The pH of both solutin11s \WIS adjusted to 

5.5 and sul:rnequently both solntions were di­

luted to l litre. After heating to 55~'C the 

70 taste-of both solutions was judged by 28 pcr-

001:lE-. The fuller taste of solution P, a taste 

Solution K 
1.0 g 
0.15 g 
0.15 g 
8,0 g 
020 g 

Solution L 
1.0 g 
0.15 g 
0-15 g 
8.0 g 
0.20 g 
2.0 g 

sembilng that of broth, was preferred by 23 55 
persons. 

E:xl\M.PLE 3 
Two solutions were prepared by di~olving 

the following ingredients in water: 

Solution 0 
1.0 g 
0.20 g 
7.0 g 
2.0 g 
0.20 g 

Solution P 
1.0 g 
0.20 g 
7.0 g 
2,0 g 
0.20 g 
2.0 g 

more resembling that of broth, w•as preferred 

by 22 pe,rsons. 
EXAMPLE 4 

Two flavouring solutions were prepared by 75 

di~solving the following ingredients in water: 
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Sodium clilaride 
5'-IlviP 
5'-GMP 
i\fonosodium glutamate 
Sucdnic acid 
Casein hydrolysate 
Pyrrolidone carboxylic acid 

Both solmian~ were adjusted to pH 5,7, 
10 supplemented to 1 fi[Ie and subsequently 

heated up to 55°C. A panel of 18 persons 
unanimously preferred the taste of solution R. 

20 

25 

Sodium chloride 
5'-U,1P 
Y-GMP 
J'vtrum~odfom glutanmte 
Lactic add 
Succinic add 
Phosµhoric acid 
Casdn hydrolysate 
L-pyn·i11idone carboxylic acid 

The pH uf these soluriom;. was adiuHtd to 
5.5 and subsequently these solutions were 
dilllr.ed to l litre. After heating tu 55°C the 

:30 ume of hoth solmion1, was judged by 27 per­
sons. Of thi:, panel 21 per.mus preferred the 
i:aste, more resembling: rhat of broth, of solu-tion T. ,. 

ElG\ .. 1\1PLE 6 
35 A soup base was prepared by mixing the: 

5-0 

following ingredient~ and diluting tlmn with 
water to 2 litres : 

Su.cdnk .add 
L-pyrrolidone curboxyfa: 2cid 

The pH of both solutions was adjusted to 
6.0, Hfter which both solutions were diluted 

55 to 1 lltre. Suh,equently, two• rnst samples 
were prepared by adding tn 1 litre of the 
soup base described abo,'e 10 ml of solution 
l and solution 2., respectively, After cooking 
for 10 minute.s 1hc. two test samples we.re 

60 appreciated by a panel of 18 persons-. The 
fu!!er taste of the sample ;;onrnming solution 
2 was preferred by 15 persons of the panel. 

80 

EXAMPU, 7 
A &llli} hrne wa~ prepared by rnixh1g the 

Sodium chloride 
5'~L\i.P 
Lactic acid 
Casein hydrolysate 
Succinic acid 
L-p.yrrolidone carboxylic acid 

Solution Q 
1.0 g 
0.20 g 
0.15 g 
0.5 g 
0.20 g 
050 g 

Solution R 
1.0 g 
0.20 g 
0.15 g 
05 g 
020 g 
0,50 g 
25 g 

EXAMPLE 5 
Two• solutions were prepared by dissolv~ 

ing the following ingredients in war.er: 1' 

Solution S 
LO g 
0.20 g 
0.10 g 
0.5 g 
5.0 g 
0.10 g 
1.5 g 
0.5 g 

Solution T 
1.0 g 
0.20 g 
0.10 g 
0.5 g 
5.0 g 
0.10 g 
1.5 g 
0.5 g 
2.0 g 

13.G g sodium chloride 
lZ.0 g lard 
3 .0 g onion powder 40 
2.0 g celery salt 
2.0 g casein hydroJysate 
020 g dried parsley 
0.04 g curcuma 
0.12 g pepper 45 
0.06 g laurel powder 
0.04 g ma.ce. 

Two flavouring scrlutious were prepared. bv 
dissolving the following substances in water: 

Solution 1 
2.5 g 

Solution 2 
2,5 g 

25.0 g 

following ingredient~ and dilllting them with 65 
water to 4 .litres: 

24,0 g sodium chloride 
7.0 g case.in hydrnlysate 
4.0 g monGsodimn glutama.te 
8,0 g Giste..x (spray-dried yeast extract) 70 
0,08 g curcuma 
2,0 g onion p,rwde.r 
0,2 g parsley (dried) 
0.25 g seasonings for soup, 

At the: ~ame time rwo flavouring solutions 7' 
were prepared by dissoh·ing the fo!bwing 
substances in water: 

So-lution 3 
10.{} g 
2.0 g 

15,0 g 
8,0 g 
0.3 g 

Solution 4 
10.0g 
2,0 g 

15.0 g 
8.0 g 
0.3 g 
4.0 g 
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5 

Tile pH of these solutions was adjusred 

to 6.°' after which both solutions were di­

luted to 1 li.trc:. Subsequentlv tv:o test samples 

were nrepared bv adding fo 2 litres of the 

above 'soup- base ·.200 ml solution 3, and 200 

.ml solution 4, resp.:::crively. After cooking for 

lG minute5 the $ampks were ta~1;:d in a tri­

angle-rest by 24 persons, Of this panel 15 

persons correctly recogni'led the deviating 

10 sample. 

15 

20 

25 

30 

35 

EXAMPLE 8 
A flavouring composition wm, prepared by 

dissolving the following ingredients in ,vate.r: 

10.0 g NaC! 
10.0 g casein .hydrolysate 
10.0 g monoscdfom glm:amate 

15.0 g lactic add 
0.4 g succini-c acid 
n.5 g fumaric acid 
4.0 g L~pyrro-Edone c.1rboxylic add 

0.6 g 5'-IMP 
0.4 g 5'-GJ\-1P 
1.0 g murine-
25 g carnosine 

The pH of this solution wns adjusted at 5 .5 

and the volwne was made up- to 1 litre. Thfa 

solution will be referred to as solution 5. 

A grnvy base wi!s prepared from the foJ. 

lowing ingredients: 

4.0 g gelatine 
(U g curcuma 
6.0 g NaCl 
1.0 g carrot powder 
1.0 g onion powder 
5.0 g t{,mato puree 
0.3 g clove powder 
0.04 g laurel powder 
(W6 g pepper 
1.0 g arnein hydroly&'l.te 
15.0 g tallow 
1.0 1 water 

The gdatin wm: so.aked in part of the 

Succinic acid 
L-pyrrolidone curboxyHc acid 

90 The pH of ho.th solutions wm; adjusted to 

5.8 and their volume was made up to 250 

mls, in fl!Ch a1:.e. 
To tile ragout base described 25 ml of 

solution 6 and 25 ml of solution 7, respec-

95 tively, were added per 500 g vf ragout bm,e-. 

water. The rest of the water was heated and 

mixed with the other i11gredierm. Finally the 45 

gelatine solution W:3.S added. 
To 1 litre of the above gravy base 1 GO ml 

of solution 5 wa5 added. A secnnd gra.>'y was 

prepared by adding to 1 litre of the: gravy 

base 5 g :meat extract, dissolved in 100 ml 50 
water. After cooking for 10 minutes both 

travy samples were organoleptic;;Jly appreci-

ated by a panel of 26 persomi. Of this panel 

19· per,wns preferred the gravy prepared with 

solmion 5. 55 
A third gravy,, composed of 1 lir~e cf 

gravy bui!e, 2 g meat extract dissoh>ed in. 50 

ml water and 50 ml of snlutinn 5, was com­

-oared in an nnalogous way with ·the second 

grnvy, composed of the gravy fo;;e and 5 g 60 

meaI extract It then appeared that also tbe 

partial repfacement of meat extrnct by the 

fw.vouring composition resulted ln a product 

which a test panel p-rcfrrred to ,he second 

gravy, in which nuthii1g of i:he r<1eat extract 65 

had been replaced. 

EXAMPLE 9 

A ragout base was composed of the follow­

ing ingredients; 

40.G g margarine 
40.0 g lfour 
400.0 g V<'ater 
0-.Dl g pepper 
1.5 g mcnosodium glutamate 
0.0.2 g curcuma. 
2.5 g NaCl 
20.0 g veal 

70 

75 

The molten margarine was mixed with the 

.fl.our and the mixture obtained was stirred up 

with the heated water. The sauce was finished 80 

·with the remaining ingredients. The meat was 

added to this mixrore in a finely divided and 

well-done form. 
At the same time the two flavcu:ring solu­

tions wete prepared by dissolving the tmdt'r... 85 

mentioned substances in water: 

Solution 6 
1.0 g 

200.0 g rice 

Solution 7 
l.O g 

12.0 g 

8.0 g sodium chloride 
l.2 g sambal 105 

1.5 g casein hydroly;;mc 
50.0 g pork 
20.0 g red paprika 
200.0 g onions (cm) 
15.0 g lard 110 

400,0 g water 
Afrer hearing both ragouts were organoleptic­

ally judged by a pan('.] Gf 22 per;;ons. Of this 

panel 17 persons preferred the ragout pre­

pared with solution 7. 

100 &AMPLE 10 
Nasi goreng was prepared with the follow­

ing ingredients: 

The rice was cooked for 25 minute$ in 

water with salt. In a frying pan the meat was 

fried in the fat, after which the 0nio1w, 

paprikat sambal and casein hydrnlysate- were 115 
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added. AU this wns wcll mixed and fried until 
the onions had obtained a golden colour, Sub­
sequently, the ri~ wm, added and fried with 
constant stirring. 

5 To this nasi 40 ml of a flavouring: com-
position ware added which had been ohi:ained 
by dissolving rhe undermentioned ingredients 
in wuter: 

10 . .0 g casein hydrolysate 
10 60,0 g faerie acid 

LO g 5' -G}\'1P 
1.5 g 5'-IMP 
12.0 g L-pyn:olidone rnrboxylic acid 
1.0 g succinic acid. 

15 The pH of this sn!u.tion was adjusted at 
5.5 and subsequently the volume wm, made up 
to 1 far-::: (solution 8). 

A panel of 18 testers mmnimously pre. 
ferret! the nasi ~,frh rhe flavouring composi-

20 tiou 8, on account of its being fuH-!favoured 
and having a more meaty m.ste. 

EXAMPLE 11 
A powdered flavouring cmnpooition, suit­

able as sprinkling ftavmir, was obtained by 
25 spray-dryiug a 35% solution, containing 

NaCl, sodium lacuite and dextrine maltose in 
a ratio of 35:2: L 

To no g of the powckr thlls obtained the 
following subst,mc.es were added: 

30 10.0 g NaCl 
10.0 g casein hydrolysate 
1.5 g 5'-IMP 
:Log 5'-GMP 
10.0 g monosodinm glutamate 

35 6.0 g L~pyrrolidone carbo11.jlic add m" salt 
0.6 g succinic .1-cid 
6.0 g creatine 
3.0 g ta.urine 
1.6 g Na1HP0~.2H20. 

40 A panel of 19- testers found that the &ddi-
tion of this :flavouring composidon, ns n 
sprinkling flavour, to a soup already mirved 
improved the tt1ste of this soup. 

F.xA.'lfi>LE 12 
45 . A powdered flavouring composition was 

prepared by mbd.ng 450 g 60~,;:, sodium lactate 
solution with 700 g porata starcl1. After set­
ting of the mixture it was dried and ground. 
Tu- 50G g of the powder obtained the :foHow-

50 ing sub&1:mces were added: 
40.0 g casein hydrolysate 
3.0 g 5'-G1\·1P 
3.5 g 5'-IMP 
2.5 g sudcnic acid 

55 40.o· g NaCl 
LO. g l'vfalic add 
30.0 g L-pyrwlidone carboxylic add Na 

salt 
5.0 taurine 

60 7.(} g crei,tine 

The mixture was thoroughly mixed and 
grmmd once more. 

A dry soup was prepared by mixing 80 
g of the above pulverized ffavcruring composi-
tion with the following ingredients: 65 

25.0 g case.in hydrolysate 
5 ,0 g monosodium glutamate 
60.0 g 5odium chloride 
50.0 g lard 
60.0 g dried beef (cut) 70 
IJ.2 g curcmua 
2.0 g parsley 
5.0 g cde.rf salt 
0.2 g thyme 
0.2 g mace 75 
0.2 g dove powder 
0.2 g laurel powde:r 
10,0 g onion powdes 
50.0 g vemikelli 

A soup wa:, prepared by cooking 35 g cf 80 
the mixture thus obtained with 1 litre warer 
for 10 minutes, On organckptic hidgemrnt 
this product was qualified as a good beef 
soup. 

EXAMPLE 17 85 
A soup base was prepared by incorpDtat-

ing the following ingredients in 1 litre water: 

15.0 g sc<lium chloride 
L25 g mono-sodillm giurarnate 
6.25 g casein hydrolysate 90 
2.5 g onion powder 
L25 g celery salt 
0J)5 _g: d1yme 
0.05 g mace 
0,05 g dove powder 95 
0.05 g luurel powder 
05 g dried panley 
0.07 g curcuma 
2.5 g' gelatine 
12.5 g !urd 100 

A flavouring so:luti.on was prepared by dis-
solving the imdennentioned ingredients in 
water: 

2.5 g sodium chlorine 
25 g casein hydmlysate 105 
3,.5 g L-pyrrolidone carboxylic acid 
0.25 g sm:cinic acid 
20.0 g lactic acid 
0.6 g 5'-GMP 

The pH of this mlution was adjusted to 110 
5.7, after which the solution was supple­
mented to 1 litre. 

A conce.nmted soup was prepared by add­
ing to 400 ml soup base 100 ml of the :flavour-
ing sol.utlon. After a sterilisation process the 115 
801.lp thus obtained. was diluted with an equal 
'lOlume of water (05 litres) and he.ated up, to 
55°C to yicld n ready-for-use product. 
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On organoleptic judgement this soup was 
qualified as very good. 

If in the above-mentioned fia\'ouring sohi­
tfon 3.5 g L-pyrrolidoue carooxyfo: acid were 
replaced by 4 L-gluuuninc, further test con--

ditions being tbe same, alro a soup of very 
good quality was obw.i.ned. 

The L-glutamine used in this case possessed 

the following characteristics: 

5 

10 .lvlelting point: 
Optical rotation f ~]Jl": 

183°-184cc (with decomposition) 
31.8° (C=7; 1.37 N hydrochloric acid). 

As stated abnvc, proce:.scs and flavouring 
compooitions in which the pyrrolidone car­
boxylic acid exclusively originates from glut-

15 amic add form no part of this inventfon. 

Subject to the foregoing disclaimer, what 
we claim is:- -

1. An artificial flavouring composition '---om­
prising pyrrolidonc carboxylic acid and 

20 succirJc acid in which the weigh; ratio- of the 
!!.dds,- calculated as the free acid, is pyrroli­
done airboxy!k acid l part to succinic acid 
0.01 up to 5 parts. 

2, An artificial flavouring composmon as 

25 claimed in claim 1 in which the weight ratio 
of pyrrolidone cnrboxylk acid to succinic acid 
is 1 to 0.02 up· to 1 part. 

3. An artificial fia:vmiring composition as 

claimed in cfaim 1 or claim 2 in which 
30 glutamic add is also present and in which 

the weight ratio, calculated a~ free add, of 
pyrrolidone carboxylic acid to gfotamk add 

is 1 to 0.02 up to 50 partS, 
4. An artificial flavouring compositmn as 

35 claimed in claim 3 in which ihe weight ratio 
of pyrrnli<lone catlm-xylic acid t-0- glummic 
acid is. 1 to 0.25 up ti} 25 part~. 

5. An artificial flavouring composition as 
claimed in any one c,f the preceding claims 

40 in which a j'. .. l'ibonudeotide is present and 

in which the wdght ratio, calculated as free 
acid, of pyrrolidnne t.<1rboxylic add m 5' -
ribonudeotide is 1 m 0,01 up to 10 parts. 

6. An artifici11l flavouring composition as 
45 claimed in claim 5 in whicfi tne weight ratio 

of pyrrnlidone carboxylic acid to 5' -ribo­
nudeutide is l to 0.03 up to 5 parts. 

7, An artifidal flavnuring composition as 

claimed in any one of the preceding claims in 
which the pyrrolidone C'llrboxyJic acid is L- 50 

pyrrolidone ca:rboxylic add, 
8. An artificial flavouring composition as 

daimed in 11ny one of the preceding daims in 
which the pyrro!idone carboxylic a.dd is 

introduced partly or compkrdy in rhe form 55 
of 2. precursor. 

9, An artificial flavouring composition as 
daimed in claim 8 in which the precm:sor is 
glutamine. 

10. An artificial flavouring composition as 60 
claimed in claim 1 subsrantiallv as described 
herein with reference to any one of the ex­
amples. 

11. A process of flavouring foodsmffs com­
prising incorporating into tbe foodsll.!1f a 6; 
quantity of an artificial f!uvouring compo.~i-
tion as; claimed in any one of t.he preceding 
dai.mE such that a ready-to-use fooi.htuff will 
conm.in between 0-.ol and 10 g. of pyrroli­
done carboxylic acid per 1 kg. Bf ready-for- 70 
use foodstuff. 

12. A process as claimed in claim 11 in 
·which the ready-for-use foodstuff contains be­
tween 0.1 and 3 g. of p-ynulidone cm'boxylic 
.add per :kg. of ready-for-mre foodstuff. 75 

UNILEVER LIM1TED 
Per: J. E. Farndon 

Clun·"..ered Patent Agent, 
Agent for the Applkantli, 

Priu:ood for Her Majellty's Statw11ery Offina, by the Ccnn·ier Preilll, Le!lJlringtvn Spa, 1971. 

Published by 'l'hs Patent.Offioo, 25 Southam:pton Buildings, London, WC2A lAY, from 

wliieh copi~ m ay be obtained. 
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PATENTS ACT 1949 

SPECIFICATION NO 1224989 

Tr. a<",cr,:•,::i.,,nce wi.th the il~dslnn of the Superintending E:xarninN, ,td-iug for the 
;mp;:;r;ll er-r.enual, datea 22 January 19·;,1, tlns Specificat:iori 11:1,;; beN1 amended under 
s;;ction 14 in thf: followir,g manDer: -

Pa,0:e 7, aftec line .HJ imm,t No daim is made herein to a foodstuff containing 
5-;et.hy l--i· hydroxy-2, 3-di!Jydrofurnn-3-mie 

hi th<c, form of 11 colourless 
arid Needle~like crystalli.ne solid. 

SubjPet t-0 the foregoing clisdaimm:, 

Thi PATENT OFFICE 
7 /ft;.;;rd; 1974 R 74607/12 

30 

in whidi R rc,m,scnh -H or --CH.,. Th•~ 
dihydn.,furanc-n~ may be incorp0rated as such, 
ot ),1 i.!:c form ,,f prncur~ors or reactants yicL::1.­
ir.g d~;: de,ird ct•mpmmd after completion of 

- ,. ~~ .,.,_. ~ ... ~_.....,.Ir~•~ .. , ._j .....,. ~~,-..,....,.._) .. :u,.,_., )' ~.J'b.,1,1, 

to foodstuffs whkh conrniu meat or a meat 
simulating product or improving 5uch flavour. 
Undu ,uch footlstdfs art! to be understood 
here foods ready for consumption and concen­
trated fo<Jdsrnffs in wl!kJ1 a mcnty flavour is 
detired such as soup induding conccmratd 
ca!lrn!d soup an:! dry soup mixes, prererved 
mt>als, rissole.:;, preserved mtat e.g, cmmd 
ham, simulated mcilt gravy, gra1y rnbktS or 
cube,, and "p1Jwdcred fiavollt" such as that 
·whid1 may be sprinkled over meaty foodstuffs 
slwrtly before consumptfon. 

Both the furanones involved :;bow keto-ennl 
i:mn:omerism, but it appc:1rs that they iiorma!ly 
occur in the strucmrt rcprc~cm.::d in ihe 
stwcturnl formu!a given ;1bovc. 

Thi~ app:ars frnm infra red and nuclear 
n1agnc1:1f.: rc~onancc :,re...:1ra and thc-y ~:d"Jo sho\v 

65 

70 

75 

8-0 
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(71) \Ve, Uwrnv.rn LIMITED, a company 
rcgi,tcn:d under the laws of Greut Britaini of 
Port Sunlight, Birkenhead, Cheshire, England, 
do herehy· declare the inwmic-.J1 for which we 

5 pray that :1 p;,tent may be granted to us and 
the medm:l by which .11 is tu be pedorrned, 
to be particularly described in wd by- the 
following statement: 

'I11e invention relates ro pwc.e~ses for im-
10 p;uting a me:tty flavour to certain foodstuffs 

or imp,·oving such fbvour and to concentrated 
as wd! as ready-for-use foodstuffs: obtBined 
according tG the process, 

It has been proposed to improve the flavour 
l 5 of various food~tuffs which contt,in meat or a 

meJt simtilating p::-0duct, by adding certain 
cmnpcments such as protd11 hydro.!ysate, mono­
sodium glutamst(;'., 5'-nudeutidcs and organic 
carboxylic acids, Although the prtduct,; thus 

20 nbtliincd often po:l:'.ess a meaty -mste, their 
odour usrnd!y is not satisfactory. 

It !ms nnw b.::cn found that a meaty flavour 
rnn b;! enhanced or imparted to- foodstuffs 
which contains meat or a meat simulating pro-

25 dnct by tbe incorporation of certain foranones. 

30 

Accurdingly the p;esrnt invention provides 
u foo,htuff cumpd~.i.ng a meat product or a 
me:i.t simufating product and a 4-hydroxy-2_,3-
dihydrnfuran-3-Qne of ,he geneml formula: -

in which R rcprc~tnb -H nr --CH,,. Th~ 
dihydrofrmmone may be in,;;orporated as such, 
o;: i11 the form of precursors or reacrants yield­
ing the desin:!j cnmFmmd afrer completion of 

the preparation of the foodstuff .in a fmm 35 
ready for consumption. 

The general formllla covers two compounds, 
which are known in 1.he literature viz. 2, 5 -
dimetJty! - 4 - hydroxy - 2., 3 - dihydroftmm ~ 
3 - one mid 5 - methyl - 4 - hydroxy - Z, 3 - 40 
d.ihvdrofornn - 3 - one. 

A preparntive me1hnd for ,he 2,5--dimethyl 
compound has been described in U.S. Specifi­
cation 2.,93u,3G:8 to John E. Hodge ill Example 
2 and Table 2, by com•crsion of L-rhanmose 45 
in the presence of pipt.--ridine and acetic add. 

A preparative method for 5 - methyl - 4 -
hydroxy - 2, 3 - dihydrn-.ftmm - 3 - one (II) 
has been described in Zdtschrift fur 
Lebensmittel - Untersuchung und - Fnrslmng, 50 
Volume 134 of 10th August, 1967, pages 230 
to 232, by reaction d an aldopcmose with 
primary amines in aqueous m.edia, 

An impro;,d method uf preparing these 
compounds as described in Durch Patent S5 
Spccification 6,712,748 filed 18th September, 
1967, invol;,e, converting N. N - dlsnbsthured 
glycosyl amines derivd from an aldopentose 
or a 6-desOl>'Y hexose by means nf the action 
of a suit.able orgltnic carboxyEc acid in a snit- 60 
able o:::r!vent. 

The process according to the inventien 
relates as Mated to impaning a meaty -flavour 
to foodstuffs which contain meat or a meat 
simulating prnduct or improving' such fh,rom:. 65 
Ullckr such foodstuffs are to be understood 
here foods ready for consumption and concen­
trated foodstuffs in which a meaty flavour is 
desired such as soups including concentrated 
canned soup and my soup mixe~, preserved 70 
meals, risr,ole:,, preserved meat c,g, cr.nneci 
ham, simulated meat gravy, gra\y tablets or 
cubes, and "powdered ffayour" sud:t as t.hm: 
which may be sprinkled over meaty foodstuffs 
5hnri.ly bdore consumption. 75 

Both !he for:mones fovo!ved shew knc-ennl 
tautomerism, but it appears- that they normally 
,x:cur in 1he ~l:ru.ctun: reprc~entd in rhe 
structural formula given above. 

This appears from infra red and nuclear 80 
ma-3t1etic re;;onance specrra and they aho shoYr 



Motif Exhibit 1150, Page 816 of 1599

Case No.: IPR2023-00208 
U.S. Patent No. 11,224,241

2 1,22-1,989 2 

the characteristic coll1ur reaciion wilh Fe III 
chbri:.k. Th~'I'etically however it may be 
expected that rhe subS.LJJnces occur in mixtures 
in which othe.r strnc1r:res such as the double 

5 ket◊, double enol and another kero-enol form 
play a role. By spedal techniques mixtures 
m:av l:>e obtained in which the,e other form5 
m.-.:ur predominantly. According to the present 
invemion al~ci ihe~e uthei· tautomeric forms or 

10 mixtures thereof 1..1111 be incorporared in food­
Muffs as to obtain a meaty flavour. 

In another embodirneni precursors ur re­
actants are incorporated. whkh during the pre­
paration of the .ready-for-use product sre 

15 convertd into rhe 2.3ydihvdrofuran-3-one. 
Thus e,g. estm like the· acetates may be used, 
Furthmmm: it bas been found that after 
l!eadt1g for prolonged periods as e.g. o..:curs 
during sterilization nf canned soups the furnn-

20 3-one can be formed fo:im e.g, pcntose 5 
phG;,"J)hates and compounds such as pyrollidone 
oirboxv!k add or ta.urine, 

As ·rhe type of foc1d;;tuffs which can be 
improved as to flavollr according to the inven-

25 tion varies wdely, the concentrations in which 
the 2,3-dihydrofuran-3-ones are applied also 
ranges widely. When inlc'Orpomting 5-methyl-
4-hydrm:y-2,3-dihydroftll'an-3-one good results 
are obtained at levcls varving from 0.5 w 100 

30 parts per million calculate£ on the foodsrnlf 
in me ready-for-comumption fonn; best re,ults 
are obtained in the range from 2 to 25 parts 
per million. When incurporating Z,5-dtmetliyl-
4-hy.iroxy-2,3-dihydroforan-3-one good results 

35 are obtained at levels varying from 0.05 w 50 
parts per million; best results are obtained in 
rhe mnge from U.1 w 20 p.am per million. 
A~ tl1is ~ubstance is a stronger fianmring agent 
than the mm10methyl homologue it is quite 

-10 possible tl, use it at lower concentrations as 
fmtn {1.05 to 0.5 p.p,m, espedally when com­
bined with. lhc other compound. As these rnny 
centrations arp1y in the case of foods resd.y 
for consumption it is o:wious th:1t where more 

45 concemratd f<mdsrulfa sud1 as c,g, canned 
ccmcentrated ~1:n.1ps, dry soup mixes and season­
ing compositions are involved appreciably 
higher concentrations may be u,ed, <lependent 
on the degree of dilution t.fa:y undergo during 

50 preparation. 
The relative weight ratios where both com­

ponnds are u~ed together a!w depends on the 
foodstuff invoh•ed but in the ca,e of soup or 
soup prodm .. 'ts the dime1hy! compound fa 

55 generally useJ in quantities rJnging from 1/10 
to 9/10 of the qmmrity hy weight of tbe mono­
methyl compound present, 

oxidative attack and oxi:lation and decomposi-
tion products may also contribute appreciably 
to the dtsired flarnt!r. For storage it may 
therefore be desirable to prepare the 2,3-di­
hydroforan-3 •onc, in a stabilised form as e.g. 70 
em:ipsu!:ned or l'Dated wirh anmhcr material. 
Abn, operation in an inert atmmphere may be 
feasible. 

In order to ob-tain omducts with a fuller 
memv rn,tc and flavour the 2,3-jihYdroforan- 75 
3-ones lllilS be utilized lOg(;thcr with, other sub­
SlllJKCS a,· e.g. one or nicirc compounds from 
the following du,ses of ~ubstances. Preferred 
mixtures ate combimuinns of mmpounds men­
tioned under cfasses I, II and III, together 80 
with a 4--hytlroxy 2,3~ihydrofuran-3-one. 

I. Amino ,icid,. These mav be obtained 
simply by hydro!~·aic, autolysis or fermenta­
tion or hr combin;1tion of 1he,e from vegetable 
or animal pmtdns such ,1s gluten, cascin or 85 
soyabcan prottin. 

II. Nucleotides, ~ud1 as a;:lenosine - 5' -
monophosplmc, guam)sinc - 5' - mono­
phosphate, inosine - 5' - monophosphate, 
xanrho,ine - 5' y monophosphate, uridine - 90 
5' - monopl'w,p.h:ite, cytidine - 5' - monn­
phosphare, and defr,·.,tive:~ thereof, such as 
thcir amides, dcsoxy deri,ati,e, or salts. Com-­
binatfons of several nucleotides as e.g. of 
guano,ine - 5' - nwnopho~rh:ne and inosfoe - 95 
5 - mrnwpho,phate are particularly suitable. 

III. C.uboxvlic acid;c ~uch ,ls lm:tic acid, 
g!ycolic ,i,;:id and. p-hyJroxy butyric add on 
one hand ;md dicarboxdic ,;;:id~ a~ ,ua:ink 
add or glutaric acid on- !he other_ hand. Pre- 100 
-fcrred. mixtures :m: !hose in which ~uccinic 
acid and lactic ;idd occurred in weigh! ratios 
of 1:30 lO 1: 150. 

IV. Pyrrnli.:lone rnrb,,xylic ;;dd or pre­
cursors thereof. 

V. Peptide such as a!anyl-alanine, alan~·l­
phenylalanine, afanyl-asparngine, camosine or 
:1nscrinc. 

VL Sweetening ~ubstaoces, both :irtificial, 

105 

like e,g. saecllarine or cydamatcs, imd natural, llO 
particularly mono- and disaccharides. 

VII Substances with ihe llav(mr of meat 
or broth, particularly sulphur comaining com­
pounds, such as e.g. reaction products of amino 
adds like cysteine/cy,tine with reducing ns 
sugars, ascorbic acid etc, reKtion pwducts of 
hydwgen sulphide wiih lower aliphacic 
aldehyde~ ;md kewnes (e.g. propionaldehyde, 
crotonaldehyde, methiona!, mem1pto,1i::era!de-
hvde). 120 
. VIII. Oiher volatile sulphur wmp<Junds, 

such as H,S, mercaptans, di,ulphide5 and 
sulphide5, such a~ dimethyl sulphide and diallyl 
sulnhiJe. 

Wncte precursors or reactants which s.re 
coiwerted into the desil\.-d compounds are used 

60 the quantities iurorporated are generally higher 
than tho,e indicated above in order IO over­
wme the effects of the reaction not taking 
p!ac~ quantitatively, 

ix. Gmmidines, rnch as e.g. crca1ine ;jfld 125 
cmninine. 

The ,ubstanccs incorporated according rn 
65 the inventinn are not q!li,e stable agaimt 

X. Sa!ts, such as e.g. NaCl and phosphate~, 
pi!rticularly, in connection with the pH w­
called acid phosphates like Na,HPO., 
?•,foH,PO, 0r orll~r alkali metal or ammonium 130 
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phosphates, and m:g,mic phosphates, such as 
e.g, phosphorus -co11tuirri1ig amino acids. How­
ever, it is by no means necessary to incorporate 
phc!Sphll.tes. 

5 XI. Nitrogen compeunds_, ~ud1 a!i ammonia, 
amines, lll'ea, indo!e or skatole. 

XII. Sll.turmed or 1m&aturated carboxylic 
acids with e,g. 2 m 12 carbnn atoms. 

XIII. Saturnt-~d ur un,aturared higher 
10 hydroxycarbm::ylic acids and y and ?;-Iactoncs 

derived therefrom. such as dern- .and tlJ)deca -
5 - olide and i, 3 - dimeinyl - 2, 4 -
a!kadient: - 4 - olides. 

XIV, Lower saturated and unsaturated 
15 al<lehydes, e.g. aceta!dcliyde, propion-aldehyde, 

iso--bmyraldehyde and hepten - 4 - al. 
XV. Lower saturated and unsaturared 

ketcmes, &,1ch as acetone, butanone or diacety.L 
XVI. Trichlomic add and ibnt-enic acid nr 

20 their salts. 
XVII. Optionally aromatic carboxylic and/ 

or heterocydic compounds, such as ortho 
an1ino - acetophenone, N - acetonyI pyrrole, 
ma!tnl, isomalm!, ethyl malt-ol, lenthi0,.'1ine, 

25 hypoxanthine, guanine, inosine or gu.ano,<;ine, 
XVIII. Lower 1>:it11rated and unsaturated 

alcohols, 1mch as etfamo!, octanol. 
XIX. Co.louring suhsrnm:es, such as rurcuma 

or caramel. 
30 X. Thickening agents such as gelatin and 

starch. 
Th~ dosage of the5c optional ingredients is 

dependent on the kind of flavour one wishes 
to imitate mtd n:wrcover on the natnre nf the 

35 foodsmff t0 which the ingredients are adtkd 
imd the other ingredients ad::led, such as l1erbs 
and snkes. 

By· way of iliustratfon the following 
Examples arc: given to elucidate the invention. 

40 faAMPLE l 
T,rn sa:npie.s were. prepared imimting broth, 

The :first ~ample (.,onsisted of 7 g. ~odium 
chloride and. 5 g. commercial bee-f extract, 
dis~olved in 1 litre water. The se1.'0nd sample 

45 was prepared in a ~imi!ar way hut contained 
also 0.010 g. 5 - methyl - 4 - hydroxy _ 2, 3 -
dihydrofurnn - 3 - une (m.p. 126.5-127SC). 
After heating both tmmples to the de3ired 
temperature a panel was rcque-sted to taste 

50 both compositions and to indicate a preference, 
The puncl 1.-imsisted of 18 p:!rnm1s, of which 
15 preferred the composition which contained 
the 2_,3-dibydrofuran-3-one. 

RUM.l"LE 2 
55 A flavmiring composition imitating beef 

broth wa~ prepare:! by dissolving the follow~ 
ing ingredients in water: 

2 .. orn g. 
0.10 g. 
0.08 g, 
4.00 g. 
4.00 g. 
0.10 g. 
0.05 g. 

26.00 g. 

lactic acid 
inosine--5 '-monophosphate 
sucdnk acid 
monosodiumglutamate 
caso:in hydm!y~te 
tartaric acid 
creatinc: 
sodium chloride 

Furrher \~'ater was added until a volume of 
slightlv l~s. than 4 litres was obtained and the 
pH oi' the solution was. a:ljusted to 5.8 by 
means cf adding 0.1 N sodium hydroxide. 

60 

65 

The solution ,vas divided into two pam, 70 
each equalling 2 litres and to one of th~c a 
quantity nf O.Gll} g. 5 N methyl - 4 - hydroxy -
2, 3 - <lihydroforat1 - 3 ~ one m,p. 126.5-
1275° C (II) was adJed. Furthermore a 
ri:fe.rence beef broth sample was pl"epared by 75 
hoilfog 500 g. lrnn beef for 2.5 hmm in two 
litres of water in which 13 g, sodium chloride 
bad ~en di;;so1ved. Afte.r cooling the beef m:s 
removed by filtration imd a dear broth was 
obta.inecl. The tbre<! samples descl'ibed above SO 
·were he.ated md a tasting p.inel consisting of 
29 persons wa~ requested. to determine which 
cf the two artificial mixtures resembled the: 
bed broth sample more drndy. 23 persm1s 
indicated that aa:0-rding to them the sample 85 
contuming the dihydrofuranone resembled the 
flavour of bed broth most, 

EKl,Ml'f.E 3 
A "conce.ntrarcd" bed broth was prepared 

by boiling 1 kg. of shin of beef in 4 .litres of 90 
water for 3 hmrrs. After rem.ova! of the beef 
by filtration the broth was clivided into three 
parn:. The first part consisted af upproxi­
matdv 2 litres of "concentrated" broth and 
scn--ed as a reference sample in te.,.ting. The 95 
~econd pan consisted of approximar.ety l iitre 
cooce-ntrated broth und. wns diluted with 1 
litre of water, The third pr!rt rnnsisred ocf 
approximately l lit.re concentrated broth, was 
diluted with l litre of water and 0.010 g. of 100 
5 - methyl - 4 - hydroKy 2_, 3 - dihydroforan -
3 - one (II) (m.p. 12fi:.5-127S'C) was added. 

The three smnples de.~cdbed. above were 
h~.a.ted and a tasting panel nf 28 persons was 
requcste:I. to determine which of the two 105 
diluted broth 5amples J:\:'~embled as to their 
t1avnur the reference mncentl'llted broth sample 
more closely. Twen:ty~two person., of the panel 
1hought that the sample containing the 
fornnone (II) resembled the concentrated broth 110 
.more dm,cly. 
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EXAMPLE 4 
Two artificial brorh compositiom were pre­

pared by dissolving the following ingre<lient5 
in water: 

5 
Lactic acid 
Ca8{;in hrdrn[yb::tte 
Mono,,-odrnmg!uram.ite 
Sucdnk add 

Solution A 
15 g. 
35 g. 
2,0 g. 
{}_1)6 g. 

10 Phosphoric acid 
Ino~irn>5 '-mont,phospbate 
Gtmnosine-5'­

monorho,pha,c 
Sodium chloride 

15 2,.5-<limethyl-4-hydr◊xy-
2_,3-dihydro-furan-3-one 

0.6 g, 
0.05 g. 

0.04 g. 
BJI g~ 

Solmion B 
1.5 g. 
3.5 g. 
2.0 g. 
0.06 g. 
0.6 g. 
0.05 g. 

0.04 g. 
13.0 g. 

O.O006g. 

The pH of bmh solutions was adjusted to 

5.7 bv means of adding a sodium hydroxide 
so!micm after which to. both A and B wmcr 

20 w-as added 1.!ntil a ,iilmne of 2 litres was 
:re:1chtd. 

Furthermore a reference broth w,1s prepared 
by boiling 50U g. beef in 2 lirres water con­
taining 13 g. ~odium d1lnride for 2.5 hours. 

25 After allow:im~ to mo! the beef was removed 
bv filtrmion and a ckar broth cbtained. 
• After heating the three bmrh sampks to the 

desired tcmper:uurc a pane! consisting of 24 
persons was requested to determine whether 

30 A or B resembled the lJt.-ef broth best. Twenty 
members of the pand stated thal they thought 
that B resembled beef broth more closely. 

fa:AMPLE 5 
A basis for cznned soup~ was prepiored by 

35 adding the following ingredients to 4 litres 
water: 

250 g. 
l(}t):g, 

chopped b:>i!ed well done beef 
tallow 
vermicelli 

40 
250 g. 
so g. 
3n ~. 
25 g. 

~odium chloride 

45 

50 

55 

15 g. 
5 g. 
Li g. 
02 g, 

dried cut carrots 
dried leek 
monosodiumglutamatc 
casein hydm!ysate 
pepper 
bay-leaf 

An iml.fidal broth composition was prepared 
by dissolving the following ingredients in 
water: 

35.0 g. 
(Us g. 
1.1 g. 
0.8 g. 
4.5 g. 
1.0 g. 
0.2 g. 

lactic add 
suc:cinic acid 
inosine• 5' -mouophosphate 
guanosine-5' -munophosphate 
pyrrolidone Qrboxylic acid 
creatine 

a volume. of 2 litre~- Two ~amples of ma- 60 

<..c:ntratcd soup were prepared using the above 
memicmed basis for sm1ps and the artificial 
broth. The first smnple was prepared by 

adding to 400 ml. of the soup basis 20 ml. of 
the artificial broth and 80 ml. water, The 65 

second sample was prepared by adding ro 
400 mL rnup basi,, W mL artificial broth, 75 
ml. water and 5 mL of an aqueous solrnion 
conralning 1.25 mg. 5 . methyl - 4 - hydroxy 
2, 3 - dihydroforan • 3 - one (m.p. lUi.5- 70 
127S'C; per ml. The mixtures thus obtained 

were canned in 0.5 litre tins and 5terilized in 
an autoclave, 

A soup ready for corn-umprion wa~ prepared 
by adding to the wmcntg of each tin an equal 75 
\'Dlume water. After heating bo1h ~oups were 
served to a panel omsisting of 32 persons for 
organokp1ic Jesting, Twenty-three members of 
the panel indicated a preference for rbe soup 

which mntaincd both 2,3-dihydroforan-3-one~. 

EX.\MI'l.E 6 

80 

In a similar way a, described in the pre­

vious Example a ba,is for soups was prepared. 
Alw a similar anifkfo! brolh composition was 
prepared, which contained 0.600 g. 5 • methyl - 85 
4 - hvdrnxv - 2, 3 - <lihvdrofuran - 3 - one 
instead of 02 _g, o( the 2,5-dimethyl 
homologue, The pH was adjw;1ed to 5 .. 8 and 
water was added ta obtain a volume of 2 litres. 
The first ,ample w;,s prcpard by adding ro 90 

400 ml. 50up basis 20 ml. artificial briJth and 
80 ml. water. The sc:cond s.imple by adding 
to 400 ml. ,;oup basis 20 ml. artificial brmh, 
70 ml. watt:r and 10 ml. af a solution con­
taining 2, 5 dimethyl - hydroxy • 2, 3 - di- 95 

hydrofimm - 3 • <:,n;: in a quantity of 0.21 mg. 
per ml. The .mixtures were canned in 0.5 litre 

tins and sterilized. Soup:; ready for consump-
tion ·were prepare:J by adding tu the contents 
uf each tin an equal' volume of water. After 
he-ating both soups were served to a panel 
comisring of 16 persons for organoleptic test• 
ing. Nineteen members of the panel indicated 
a preference for the soup which contained 
both 2,3-dihydtofu:ra.n-3-ories. 

ExM'!l'LE 7 
A ba~is compositi•Jn of a dry wup mix was 

prepared by mixing. 
90 g. sodium chloride 
20 g. mono~odiumgfotarnate 
50 g. tallow 

2{)0 g. vermicelli 
60 g. dried beef 
20 g. casein hydrolysale 
30 g. dried onions 
1 () g. dried carrots 
4 g. herbs 

100 

105 

110 

115 

2, 5 • dimetlwl - 4 - hydrcx~· 
2, 3 - dihydrofuran - 3 - one. 

'fll.e pH of this solution was adiu:sted to 5.9 
nnd water was sub;:cquently added as to obtain 

A preparation of 2, 3 ~ dihydrofuran - 3 ~ 
one. (II) which can bt dosed easily was pre~ 

pared by dissolvfog I g. 5 - methyl - 4 · 
hydroxy • 2, 3 ~ dihydroforan - 3 -one (m.p, 

120 
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126.5-127SC) in 40 ml. o-f a 50% aquc-0us 
rlextrine-maltose solurimi and freeze drying this 
snlmion. The powder thus obtained contains 
2, 3 - dihydrofuran - 3 - one (II) and dextriue 

5 malto,e in a wdght ratio of 1 : 20. 
Twu samples were prepared. sub~equenrly. 

The first by mixing 100 g. of the dry soup 
mix with 2 litr(s of water and boiling after 
addition of 0.20 g. dextrine maltose. The 

10 second. sample was pn.'-flard in the same way, 
lmweve.r in~tead of de~:trine maltose tlie powder 
containing fur-anmE (II) and dextrine. maltose 
vm: udded In a quantity of 0.20 g. After hem:­
ing the smnple5 t<J the t."Dm:ct tempemture 

15 they were comprired ns to flavour by a panel 
of 41 persons, nf which 2-8 preferred the 2~ 3 • 
dihydrofuran - 3 - one cm1aining soup. 

fo:Al,H'LE 8 
A b:isi~ compnsition tJf .1 dry soup mi:< was 

20 prepared a~ described in l11e previous Esample. 
A preparation uf 2, 5 - dimethyl - 4 -

hydroxy - 2, 3 - dihydrofnran - 3 ~ one wllich 
cim he dnsed eusi!y was prepared by dissolving 
1 g. of the 2, 3 - dihydrofurnn - one (m.p. 

25 79.5-80S'C) in 80 ml.. of t1 :lextrine maltose 
solution in Witter of sen.·, solids content. The 
solution mis freeze-dried and tl1e product con­
tained the forauone and ,b:trine mallm:e in a 
weight ratio of 1: 40, 

30 Two samples we,-:: p.tepan.:d subsequemly. 
The fast by mixing 100 g, of the above men­
tioned dry soup mix with Z litres of water and 
bl>iling after adJi1ion nf 0.120 g, dextrine 
malmsc. The second one dso from 100 g. soup 

35 mix and 2 li1res of mter ancl boiling- after 
addition -of 0.120 g. of th(: fumnone deictrine 
malwse prepm:mfon. After he~.ting the samples 
to the des.ired t-ernpernt11re they were compared. 
as to ffovm.1r by a p:mel o.f 36 persons, of which 

40 26 preferred the soup ,:ontaining the 2, 5 -
dimethyl ~ 4 - hydroxy - furan - 3 - one. 

EXt\MP'J.H 9 
A ~d broth wm: boiled from 250 g. hcef 

and 1 litre ',v-..1.tec Afti~r hniling: for 25 hours 
45 snd allowing to cool t11e beef \li'aS separated 

from the ''mncemrated" broth by filtration. 
The concentrated broth was di\•ided into two 
equal parts, one of whid1 w.is set aside for the 
preparation of a reference sample rngnut 

SO whereas the other was diluted with an equal 
volume of water, Thus was I litre oJ dilute 
broth obt:aine,J, which wa~ divided into two 

55 parts of each 5(l0 ml. To one. of these quanti­
ties of dilute broth 3.75 mg. nf 5 .~ methyl -
4 - hydro:s..'Y - 2, 3 - dihydrofuran - 3 - one 
di&'Solved in 3 ml. mter were added. 

60 

From e:ich of the 500 ml. portions of brc1th 
a ragout w,is prepared for whidt the following 
ingredients were used: 

50 g. 
50 g. 
10 g. 

margarine 
flour 
bed 

3 g. 
1 g. 
(l.01 g. 
0.02 g. 

s.c.dimn chloride 
monosodiumglm:amate 
pepper 
curcuma 

The margarine was molten, the. flour added 

65 

,md rhe mixture was ~drred with the heated 
broth. The ragout was finished with the other 
ingredients. The beef w1is done well, chopped 70 
and ad1ed to the mixture. Aft.er heating the 
three ragouts were tested .as to theit organo­
lepti-c ptoperties by a pancl consisting of 24 
persons. The members of the panel were 
requested to indicate which of the two ragouts 75 
prepared from diluted brntlt resembled more 
closely ihe ragout prepared from the con­
centn1ted broth. Nineteen members of rhe, 
p;m.el prderred the sample which containe-d the 
furunone (II). 80 

EXJ\...\\PLE 10 
A gravy was prepare-:i from the following 

ingredients: 

4.0 g. 
5.0 g. 

15.0 g. 
6.0 g. 
1.()1 g. 
1.0 g. 
LO g. 
0.1 g. 
0.06 g. 
0.04 g. 
01,0? g. 
1 htre 

gelatin 
wmato puree 
tallow 
sodium d!loridc 
powdered carrots . 
powdered onions 
-ca~ein hyd:mlysate 
c1m:uma 
pepper 
bav-leaf 
dove 
water 

The gelatin was soaked in part of the wate,r. 
Tbe reinaindcr of the water was heated and 
the other ingredie.nts added, and firui:lly the 
&-;.solved gelatin Wa5 added. Thus a basis for 

85 

90 

95 

gravy was obtained. 100 
Furthermo.re a solution of the following 

ingredients in water was prepared: 

10.0 g. 
10.0 g. 
10.0g. 
15.0 g. 

0,4 g. 
0,6 g. 
0.5 g, 
1.0 g. 
0.5 g. 
0.1 g, 

sodium chloride 
monosodiumglutam:.i.te 
casci11 hydrolys.ate 105 
lactic ack! 
3ucdnic acid 
inosl.ne-5' -monophosphate 
fumaric a.cid 
t,mrine 110 
gimnosin-5 '-monophosphate 
5 - methyl - 4 - hydroxy -
2, 3 - dihydrofuran - 3 A one 

The pH of this :,olution was adjusted to 
6.Cl and subsequently watt.r was added to obtain 115 
a '\'Olume of l litre, 

To 1he gravy -basis mentioned earlier 100 
mL of the flavouring composition described 
above was added, After heating this gravy was 
tested organo!epticully by a panel of 23 per~ 120 
sons. The panel members almost unanimously 
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srated. iha, the gravv tasted like ..1n excellelit 

beef grnvy. 

E!<,UiPLE ll 

A i:::ra\'V was rrep;1red fr(lm the following 
ingrecllent;,: 

-LO g. 
5.0 g. 

25.0 g. 
6.0 g. 
1.5 g. 
1.5 g. 
2J) g .. 
0.1 g. 
GJ;S- g. 
o.o+ g, 
0.C-~ g. 
1 litre 

gelatin 
t0mato puree 
tallow 
sodium chforide 
powdued carrots 
rowdered onions 
.:asein bydrolysate 
curcuma 
pepper 
hay-leaf 
doves 
,1,ater 

The gdatin 'lnls soaked in pJrt of Lhe water. 
The remainder of the water wa~ heated and 

20 the other ingredients dded :md finally the 
di,solved gdatin w;1s addd. Thus a basi.s for 

gravy was obtained. 
Furthermore a snlmion of tile following 

bgred:ents in w,m:r wa, prepared: 

25 

30 

35 

10.0g. 
15.0 g. 
10.0 g, 
20.0 g, 

0.3 g, 
(:,~ )J­

C.) g. 
D.022 g. 

sodium chloride 
monosodiumg!utamate 
rn,e1n bydrolysate 
l.actk add 
~uccink add 
inosine-5' -monophosphate 
gtwnosinc-5' -monophosphate 
2, 5 - dimethyl • 4 -
J,;;dm,:v - 2, 3 - dihvdrn -
f~r:m ~ 3 - ·one ' 

The pH of thi, solution was adjusted to 

6.0 b\' additim1 d sodium hvdroxide solution 

and siibsquently w,iter was ad:kd to a volume 

of 1 lirre, 
To the gravv basis mentioned earlier 100 .nil. 

form of a powdered mixture of dextrine 

mallo,c and the 2, 3 - dihydtofuran - 3 - one 
(II; weight ra1io 20; 1;: cf. fa. 7. After mh­
ing thoroughly the compo~ition was finely 
gr,mnd and pur in ~prinkkrs. A pand of 32 

p~.:;ons were of thr opinion thai tk addition 
nf 1his seasoning improved bo1h the 1ns1e nnd 
odour of soup, md. gr;ivb. 

faAMl'l.E 13 
A b~sis for seasoning compositions was pre­

pared as described in the previous Example. 

Tn 1his mixture was added 0,5 g. of 2_, 5 -
dimethyl - 4 - hydroxy - 2, 3 •. dihydroforan ~ 
3 - one (m.p. 79.5-80.5' C) in the form of a 

dried miuure with dextrine maltose (weight 

rntio fornnon: dextrine malw~e I : 40\ After 

mixing thornughly the mixture was finely 

ground snd put in sprinkbs. A panel was 

unanimou.,;!y of ,he opinion that the nddition 
of this sta&oning imprm·cd both mstc and 
flavour of soups. 

EXAMPLE 14 
Fibres spun from soya protein were 

iharnughly w;1shed :md cm: into piece,. The 

pieces thus obi:ained were chopped and mixed 

with water in a hou.,eho!d mis~r anJ sub­
:;~quemly boild wii:h w,ilcr for 15 minutes. 

Afrcr cooling excess water was remcwed and 
the pnidrn:t pressed in a dath. To 100 g. d 

this producr were 11.dded: 

20 g. 
1 " 
0.25 g, 
0.050 g. 
0.200 g. 
0.300 g. 
().005 g. 
(),010 g. 
0.008 g. 
0,015 g. 

p.1~teurized egg whi1c 
sodium .::h!oriJc 
carnmel dve 
c.a$eJn hvd:rolvsate 
monosodi11m,!)u1amate 
sodium !act,1ic 
succinic add 
ino~ine-5' -monophosphate 
guanosine-5 '-monophosphate 
dex1rir1c malrn,,e 

6 

60 

65 

70 

75 

80 

85 

90 

95 

40 e-f the f1av:o,1ring composition d-::,cribed above 
wils added. After hca1ing rhis gravy ·,,;as tested 

org.molept;ca!ly by a panel and was qualified 

w; ,H, e:-..::e!!cnt gravy. 

Anotl1er sample of !iyntheric mear was prc­
psrcd in the ~mne way, however also adding 

0.020 g. of the de:..:trine ma!tosc-dihydrofuran-
3-one composition deS-1...ibed in Example 7. 

100 

45 

50 

EXAMPLE 12 
A mixmre of flavouring compounds in 

r:wvdcr w,;~ prepared by mixing the following 

ingrdient:i :. 
20 \!, 

35 g. 
1.3 g. 
1.1 g. 
0.8 g. 

20.n g< 

ca,ein hydrolysate 
monosodiumglutamate 
lnosinc-5 '-monophosphste 
gu:l!losine-5 '-monophosphme 
n1onosodium succinate 
sndium chloride 

The mi:-;rure thus obtained served a~ the 

55 basis for seasoning compositions. 
Fim1lly l g. of 5 - methyl • 4 - hydroxy -

2. 3 - d.ihvdroforan - 3 - one were added to 
the mixture. This compmmcl was aJded in tho:: 

Each of the samples was ,ubsequemly pr.::5-

sd into .an artificial sau5age casing and 
coagulated by boiling in water for 30 minute,. 

Both sample, were then ies,ed for their 
organoleptic propertic, by s panel t11115isting 

of 26 persons of ,vhich 18 persol:15 preferred 
1hc 2,3-dihydrnfuran-3-mw rnmaining ,ynthetic 

meai:. 

EXAMPLE 15 
A synthetic mcar from soyabean protein -.vas 

prepared as described in the previous Example 
without adding a 2,3-dihydroforan-3-one. 

In a similar wsy a ~econd sample of 

5ynthetic mem wss prepared, to which instead 
of O,C•l5 g. dextrine maltose 0-010 g. of a 
quantity of a compo,i1ion consisting of dextrine 

ltl5 

110 

115 



Motif Exhibit 1150, Page 821 of 1599

Case No.: IPR2023-00208 
U.S. Patent No. 11,224,241

.. 

7 1,2-24,989 1 

maltose aad 2J 5 - dimethyl - 4 - hydroxy -
2, 3 - dihydrofuran - 3 - one wa& added. 

Each of the two samples was snb~quently 
presseci intn an anifo::.iul sausage casing :md 

5 coagulated by boiling in water fo1' 30 1uinumi. 
Bmh ~amp!cs ,H._re then tcstd for their 
orgmioleptic propenie3 br a panel consistiug 
of 24 pm,m1~ d which 18 indicatd a pre­
ference for lb.e 2, 3 - dihydrofuran - 3 - one 

10 containing ~ymhetk meat. 

fa:,\MPtE 16 
An Indonesian rice dish called nasi gore11g 

was prepared from the folkiwing ingredients: 

1,00(} g. 
15 2 Hires 

625 g. 
30(} g. 
80 g. 

125 g. 
20 40 g. 

10 g. 
6 g. 

rice 
wmer 
cm onicm~ 
perk 
red paprica 
rnll,wi 
~odium chloride 
casein hydro!y,mte 
samba! (a11 IndonfSian spicing) 

The rice was boiled for 25 minutes in water 
to which the sa!r and casein hvdrolvsate had 

25 be,m added. The pork was fried m the fat after 
which the onions, ptppcr and samba! were 
,ltl.ded and the mixt1.1re was fried until the 
onions tutned gul.;fon yellow. Subsequently the 
dry cooked l'ir.:t' was added to ,he mi:.tllre and. 

30 the mixtm·e was fried under constant stirring 
and mt~ goreng was obtained. 

A sample for organol.eptic te;;ting was pre-­
pared fr(1m the ;Jms obtuined nasi goreng by 
ad:.iiting to 1,000 g. n~ii goreng 10 ml. water, 

35 whereag a sea.md ~ample was prepared by 
adding to another 1_,000 g. nasi goreng 10 ml. 
of an aqueous ~olminn cnntaining 1.15 mg. 
2, 5 - dime,hyl .. 4 - hydroxy - 2, 3 .. di-, 
hydrnforan - 3 - nne (mp. 79.5-S0.5"C) per 

4-0 ml. 
Aftei· heati11g both mixtures to the de~ircd 

temperc1ture thEy were tasted by a pa.ne! con­
sisting of 36 ~rson~. Twem:y-:,t:ven members 
nf the pand indicated a preference for- the nasi 

45 gormg ,vhich contailld the 2, 3 - dihydro­
ftmm - 3 - one. 

WHAT WE CLAIM IS: 
1. A foodstuff comprising a meat product 

or a meat simulating product and a 4 -
hydroxy - 2, 3 - dihydrofuran - 3 - one of the 50 
general fommfa.: -

in which R represenu. -H or -CH,,. 
2. A foodstuff !l3 daime,t in Claim 1 in 

which R in the fnranone represents -CHt. ll.nd 55 
the quantity of the furanone present, calcufa.-
td on the wdght of ready~for-use foodstuff, 
Is from 0.05 to 50 parts per million. 

3. A fondstuff as cfaimd .in Claim 1 in 
which R in the fumnone represents •-H and 60 
the quantity of the funmone present, calcula-
ted on the weight a.f ready-for-use foodstuff, 
is from 05 to 100 parts per million. 

4. A foodsruff as claimed in any one of the 
preceding claims in which. the 4 - hydroxy - 65 
2, 3 - dihydrnfuran - 3 - one is added to the 
foodstuff in 1he form of a. precursm-. 

5. A foodstl!ff flavouring composition com­
prising a furnnone as defined in Claim 1 und 
at kast one suhsta.no~ ,elected frnra each of 70 
cla~es I, II and III ns hereinbefore defined. 

6. A n1ea1y food,ttdf ~,tbst.antially as claimed. 
in Claim 1 mid ilS described herein with 
reference tn the fa;mnpks. 

UNILEVER LTD,, 
Per: D. D. E. Newman, 
Giartered Patent Age11t; 

Agent for the Applicants. 
Pdnt~a: for Hill' lfajesty'l! Stationery Office, bv thB Courier Pref::!, Laamingt-on Spa, 1071. 
l'uh!lr,!md hy 'l'hB P,1t5r1t Offic11, 25 Southam.pt-on Building~, L@don, WC2A lAY, frmn 

whi~h copfos may h~ obtain,~d . 
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(71) We., AJrNOMOTO Co. !Ne,, a rnr-
pnratmn organized under the laws of Japim, 
of No, 7, 1-chomc, Takara~cho, Chuo-.kn, 
T.okylt, Japan, do hereby decfare the inven-

5 tion, for whk.1t we pray that a patent may 
he granted to us, and the method by which 
it is to be performed, to be particu!Hrly des­
cribed in and by ,:he following statement:-

Thi.s- invention relate~ to flavouring _ com-
IO p◊sitions. which have an aroma and taste 

similar to that of meat and which may be 
u:,--cd for enhancing the flavour of foodstuffs, 
and to their preparation, 

The beef flavour in mm17 proces""<-"ll foods, 
15 e.g. soops and gravies, may bz- obtai."le-d by 

the incor-poration therein of a product k.now11 
as beef e-x:tract. However, the supply of beef 
e:xtrnct is- limited in spite d the large increase 
m demand by the pr-oces..o.ed foods industry, 

20 because it is prepared from an expensive raw 
material by a time-consuming and expensive 
process wbid1 generally comprises add hydro. 
hrs.is of meat tisS:ue. The proces,ors of food 
liave long sought ways of overcoming the~e 

25 prohlems. 
It has been reported that flavouring sub­

stance$ capable of .imparting a savoury smel1 
and taste to foodstuffs-, partkularly resembling 
those of ~onlred meut_, may be obtained by 

30 the reaction of a monosacch-aride with cystdne 
and/or cystine in the pre!ience of water at an 
elevated temperature. It has been. also re­
ported 12hat certain materfals, e.g, crcatinine, 
5' -in-oslnlc acid, 5' --guanylic acid and hydrox:y-

35 proline, have a flavour simifar to- thar of 
meat. However, we have found that the flavour 
and aroma of a mixture of these mm:erials;, 
was: signiflcrmtly different from me ffo.v-our 
and aroma of beef or any od1cr meat. 

40 It fa an object of the present invention to 
provide a .flavouring composition which has 
a favourahle aroma and ta~te similar to that 
of a meat extract and which fa i.table. 

A.crording to- one aspect of the present 
45 invention, there is provided a flavouring com­

po-..,;ition cmnprfaing a mixmre of a first in­
~i~nt _p_ref)t!red by heating at lea.st one 

amino acid and a reducing sugar in water, 
an.d a sernmi iugredient prepared by heating 
cystine and/or cyst:eiue and a reducing sugar 50 
in a fat or oil. 

According to another as-pect of the pre,'l!nt 
inwntion, there is provided a .J?fOce-l!s for 
preparing a fuvouring compo~itwn_, which 
compri~cs mixing a first ingredient prepared 55 
by heating at least one amino acid and a 
reducing sugar in water, and a second in­
gredient prepared b}' iheatmg cystinc and/or 
cysteinc and a reducing s11gar in a fat or 
~- ® 

Preferabhr., 1fa: first ingredient fa one: pre­
pared by hegting a mb:ture of amino acids, 
co.nrn.ining at least glutamic acid, tliremnne~ 
wline, !.ysfae, afanine (or glycine), Jeudne (or 
isoleucine), memionine and praline, and a re- 65 
ducing sugar in water. The second ingredient 
is, as stated above, prepared by heating 
cystine and/or cystdne and ~ reducing sugar 
in a fat or oil. The mixture prepared by 
mixing the first and seco-nd ingredients may 70 
be employed in.1 for e..'s:ampJ.c, paste form or 
as a powder. 

T:hcmg-h it has been known that the ..\faillard 
re..<tction" product& o:btaiued by heating a mix-
ture of a sulphur-containing amino add and 75 
a reducing sugar have a. characteJ"istic flavour 
similar to some e.~em to meat, there are some 
defects in retrpect of the prepru-ation and the 
quality of the product. For e:x,imple, as the 
solubility of cyi,;tine or cysteine iu ·warer of 80 
neutral pH is. veiy small, the vclocitf of the 
Mail.Jard reaction under these conditions is 
very slow; to complete the Maillard reaction 
btt\\-reert cysteine and/or cystine and a reducN 
ing s.ugar witl1in a few hours, it is necessary 85 
t(t keep the pH of the solution grea1:cr than 
9.5 but then the aroma nf the product be­
comes too srjmulative; and when the ,Maillard 
reaction is carrii:tl out in water, most of the 
volatile materials of lower rnolecu.Jar wcight 90 
which have nn aroma and which are produced 
during the reactio..---i, e.g, aldehydes, ke-mne, 
amines aad nloohn,Js, are ~si,Jy driven off, 

However., 'We have found that the combina~ 
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tion of the first inweclient and the second 
ingredient, ac\,ording- to the present invention 

is important for preparing a flavouring comN 
position hrrdng a mea{Nlike aroma and taste. 

5 The fitsr ingredient provides a ffa\,:mr and 

aroma bas.td on comparatively hig11 mokcu1ar 
\Yeighr guh,.;tanccs and increases the savoury 
flavour known as "mouthfo!n-::,s" w-1,ich is 

sp~dfic to meat or beef ci..:tract. 
10 The first ingredient may be prepared by 

heating the amino acid mixture preferably 

containing at lea,r g!utamic acid, threonine, 

valinc, lysine, alanine Cor glycine), leucinc 

(or isoleudn-e), methionine and proline, and 

15 redudng rngar in solution ln ¥rater at from 

60c to 10o~c., prduably from 8'.F to 90°C. 

for G.5 to- 2 hmm, The llOO\'C-mentioned 
amino add mfKc,ire mav comain other amino 

adds ap:i,t fmm the eight specified, but the 

20 total weight of the seven, cx:cluding glutamic 

add, ~hould preferably be more than 15/, 
by ,veigb ef the t\lta! quantity of all amino 
adds. 

The eight nrnino add~ arc selected by a 

25 ccmparativc stndy of the free amino acids in­

dudd in mcnr extract, based on their resolv­

ing degtte up;m heat treatment and their con­

tribution to th:! aroma. The precise quantita­

tl\'e bab.nct~ ~tween rhe!\e seven amino add'> 

:30 canw:>t be readiiv determined but, accordtn~ 

to Otlr t'Sp'.'rim<.'U!~, it is desir..ibie that the 

amount of pro!ine constitutes 1-10}', of the­

tQtal weight of the ~cv.:n amino adds, the 

,vdght of methionine ctm,diutc,; 0.1-2~/, 
35 and d,;,: weight of va!inc constitutes 10-

20c/. 

Enmpks d the rcdt1cing sugars .:mp!oyed 
indudc svfo,x,•, ribose and ducose. Anv mono­

saccharide, including other pentoses,. hexo~es 

40 and akchol5, e.g. sarbitol, ;ire also -:mploy­
ah!c. 

Tk ,imNmt cf ·,vatcr in the l\fatilard rcac­

ticn shm1!d pderably be 30 to 60~··, lxic:ed 

on ,J:e I-:eigln uf the solid materials. 

45 Tllc ,ec,md ingredient is prepared by heat-

ing cy,,ine ,md/or cystdne, together ·,rith 

othir amino {<cids if des1red, \l'.1ith a reducing 
rng;ar in a fat: or oil, generally at l00 00

-

20(F'•C,, p,::forab!.y l40"'-16W·C, for 5 

50 minutes to 2 [;ours. The v,eight of the mix­

tnrr of c:-·itlne :md/or cysteine and the reducN 
ing ::uga, employed for the pre,cnt reaction, 

is puferablr 0.1-10-C', hased 0:1 the wcig1it 

of the fat or oil. The ·wcignt ratio bem·een 

55 the rdu.:ing <:ui_>;:tr :end the rnlphur-1.'.ot,l.alning 

amino acid:s .;JCll•?ral!y depends upon the rc:1c­
tfon wndidom. Hmvcver, the:- red11cing sugar 

1hou!d normally be added in 0.01-100 pans 

based on cm! p:.r: of amino add by weight. 

60 The fats nnd oDs employed in the prc:,:enr. 

invention include fats and oil:; of vegetable 

and aninul origin, including the com,,1on 

dible, rts wdl a:, other, fa1s and olls, e.~. 

ford, tallow, fish oil, chry~alis oil, linseed oil, 
65 com oil, ~::,,,me 1::,il and peanut oi!. Simibr 

effects arc atw obtnincd vlith pho,pholipids, 
end glyceridc~ of fatty acids containing at 
lea~t 1 I ._·;:ir!xm atoms. 

The reducing !'iugars employed in the prc­

parat!on of the s,xond ingredient are the same 70 
as tlio,e mentfoned for me 111 the preparation 

of the first ingredient. 
Mo"t of the nilm:ilc materials produced in 

1.he !viailhd :reaction in fat, and oils. arc 

k{!pt ~mb1y, rnmpared widi those produced 75 
in the ..:\faill;::rd reaction in water. The.e vola~ 
Ille materfa!,;_, together with other fragrant 
materials dcri,,ed from the fa.is and oils them­

~elves, lire v-cry important for realizing a meacN 

like ll:n'0ur and aroma. The fats and oils in 80 

,vhich the i\1ail!ard rcJctiim h:1s been carried 

out mar remain unaeated in the s-econd in­

grdient, or the residues formed during the 

Maillard n•Jcri,m mav be removed from the 
fat nr oil before tli~ second ingred[ent is 85 

mixed with the iirsr. ~ 
The amount of the S('COrrd ingredient med 

fer preparing th: !favouring composition of 

the p,c,rnt invention i~ norm:il!y less th;m 

2 · · by weight of the first ingredient. 90 

The mixtrm~ of th~ hm and second ingredi-

l'nts i~ ncrmaUy in a paste, but it may be 

dried to a p;:iwder by spray-drying method. 
The mlstu•e may aho COtltain a third in­

grediem, e.g. kncwn seasoning m:n:erials or 95 
organk acid,;. 

The pre,em. invcnti1Jn will now he illus­

trnted hy the fo!lowing Examples. 

fatA.\ll'Ll: l. 
The folbwing ,ubstanccs fo parts by weight 100 

wi:rc mixed wi,h rdrring in a reaction vessel: 

,\fono:\odiurn g:utamatc 
Alanine 
Glycine 
L\isinc 
I ~toJeuclne 
Tkt-im1ne 
Valine 
;\kthionin~ 
Serine 
Gluco~,~ 
\'7ater 
Prdinc 

40 
2 
5 
5 
4 
2 
3 
0.1 
3 

10 
45 

1.5 

105 

llO 

The_ pH of the ; u[mion w;is adju,.ied to 

9.0 \.Vt:h 2N "'i!Oll 1incl ,he mlution was 115 
he;w.:d m !'.CFC. for L5 lmun. The reacted 

~drnirn ww< then adiu~tcd to pH 5,5 with 

2N HO. This sc!utim1 was designated the 
lir,t ingredicr!t. 

T!1c ~,~,~')ncl ingrcd;cnt w2s prepared by 120 
h::~tmg _:1 mixture C()ll~:iining, in parts by 

weight, 2 pJn, of cvstcme, 1 part of xylose 

r11'd 50 p:ms of !J:irdcned oil, at 150°C for 
15 minute5. 

2 Pans h~' w-~i:~ht c.f tl·,c second ingredient 125 
·n·en~ add::-d to rht! Hr~:t ingrc:d~ent_~ and the 
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10 
5 

resulting mixture w11s designated « Samp,1e ". 
A control, flavouring material, designated 
" O:mtrol ", rwas prepared in the same manner 
as mentioned above except that rhe mixrure 
med in preparing the first ingredient also 
contained 0.2 part by weight ctf cy-ste.ine, 

the strength of the meat-like aroma and the 
preference of the flavour and aroma between 
the Sample and tlie C,ontrol, was perfonned 
with a panel of 50 membcrs. The Sample 
and the C'nntrol were offered for testing us a. 
1% by weight solution, The re,mlts are shown 
in the following Table 1 ; An organoleptic test in order to determine 

15 TABLE l 

The trtrength of the meat-like ru--oma 
The preforence 

20 05 Part of disodiunt inosinate, 10 parts of 
calcium lactate, 05 part of moi1osodium !>1.lc­
cinate, 0.2 part of creatinine, 5 parts of 
K,HP04 and 1 part of KCl \vt:re added to 
the Sample prepared as e:bcwe, the parts being 

25 parts by weight. 
The resulting modified flavouring composi-

Numbi:r of Persons 
who scle<:tcd Sample 

40 
35 

Number of l'enons 
who selected Con.trol 

10 
15 

tion and a h<:ef extrRCt available on the 
market were subjected to an organoleptic test. 
A preference test with respect to the flavour 
and aroma was carried out by a panel of 50 :30 
persons. The results were shown in the followy 
ing Tab:!e 2: 

TABLE 2 

Number of Persons Number of Persons 
who selected m.odifie.d who sekcted beef extract 40 flavouring composition oo the market 

Preference of aroma 
Preference of flavour 
Preference as a total 

24 
22 
24 

26 
28 
26 

Note: The test was performed with a 1 %, by weight solution. NaCl was 45 added to the modified flavouring composition St) that its content be­
,.;ame equiv,a!ent to that of the beef extract. 

EL'\MPLl> 2 
The following substances in parts by weight 

were mixed with stirring in a reaction vessd 
50 and ht:ated at 85<'C. for 40 minutes: -

55 

60 

Mono)lodium glutamate 
Alml.ine 
Lysine 
Leucine 
Threonine 
Valine 
Methionine 
Prollne 
Xylme 
Water 

50 
2 
8 
2 
4 
4 
0.1 
1 
5 

35 

To the reacleed mixture were added 3 parts 
by weight of a l!CCOnd ingredient prepared by 
heating 1 part by weight of cystlne and 1 
part ·by wdght of ribose in 100 puts of lard 

65 at 140°C. for 20 minutes.. The resmting mixy 
ture was found to have a favourable :flavour 
and aroma similar to that of meat, 

This mixture was then diluted with 10 

times its amount of water, and the. resu1ting 
solution wa.s :mixed with dextrine in an 70 
amoum equi~·alent to that of the all solid 
materials and 2°/4 (by weight) of bone extract 
of beef. The resulting solution was dried to 
a powder iu a spray.dryer of the nozzle 
type, the temperature at inlet of which was 75 
200°C. and that at the outlet was SG°C. 
The resulting powder was found to be an 
exccllent :flavouring material, i1aving a flavour 
and aroma similar to· that of meat. 

WHAT WE CLAIM IS:- 80 
1. A flavouring composition comprising a 

mixture of a first ingredient prepared by 
heating at least one amino add and a reduc-
ing sugar in water, and a second ingredient 
prepared by heating cysrine and/or cysteine 85 
and a reducing sugar in a fat or oil. 

2, A composition as olaimed in Qaim 1, 
wherein the first: ingredient is prepared. by 
heating a mb .. 'ttlre of at least glutamic add, 
threonine, ·valine, lysine_, alanine or glycine, 90 
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•leudne or isolcucine, methionine and proline, at from 60'' to 100°C for from 0.5 to 2 

with a reducing mgar in water. hours. 

3. A composition as claimed in Claim 1 11. PrOO!~s according w Claim 10, wherein 

or 2, wherein the reducing ~ugar of either or the aqueous. solution is heated at from 80 

5 bJth of th:.: first and second ingredient~ is to 90°C 45 

a hexose er a pemo~. 12. Process according to Claim 10 or 11, 

4. A flavouring mropositfo.n as claimed in wherein the weight of water in the aqueous 

Claim 1. subsrantiallv as described in either solution is from 30 to 60'/~ based on rhe 

of the foregoing Examples. weight of the solid materials. 

10 5. A proce~s for preparing a fia vouring 13. A p.r0<:ess. according to any one of 50 

ccmpo~ition, whkh comprises mixing a iirst Claims 5 to 12, wherein said second ingredient 

ingredient prepin:d by heating at least one is prepared by heating cystine and/or cys;:dne 

amim} add and a reducing sugar in water, and the reducing sugar in a fat or oil at 

and a :-:econd ingredient prepared by heating from 100° to 2oosc. for from 5 minmes to 

15 cr:;tine and/or cysteine and a reducing sugar 2 hours. 55 

in a fat or niL 14. Process according to Claim 13, wherein 

6. A procegs according w Claim 5, wherein the cysrine and/or cysteinc and the reducing 

the first irigredient is prepared by heating a sugar is heated at from 140 to 160°C 

mixture of at !ea~t glutamic acid, threonine, 15. A proce,s according to Claim 13 or 

20 valine., Jy5inc, alanine or glycine, ieudne or 14, \<therein, after cystine and/or cysteiue is 60 

isoleudne, methionine and praline, with ,1- re- heated wirh a reducing sugar in a fat or oil, 

ducing 5ugar in water. anv :residue formed in the fat or oil is removed 

7. Process according w Claim 6, wherein before the first and :;.econd ingredients are 

the mmbined weight of threonine, valine, mixed. 

25 lysine, al:minine or glycine, Jcucine or iso~ 16. A process according to any one of 65 

lcm:inc, methionine and proline is more than Claims 5 to 15, wherein the composition 

15'/, by weight of the amino add mixture. obtained by mixing the .first and second in-

8. Pro;:css a::::::ording to Claim 7, wherein grcdients is dried to a powder. 

proline ccnsdtutcs 1 to 10~/,, merhionine con~ 17. Pr0<c--ess ac:cordiug to Claim 5, !.ubstan-

30 ~t[rntes fmm 0.1 to 2 ~/, and valine constitutes tially as described in either of the foregoing 70 

from 10 lO 20~/ by weight of i;aid combined Exampb. 

weight. 1S. A flavouring composition whenever pre-

9. A process according to :my one of Oaim~ pared by the process daimed in any one of 

5 to 8, wherein the redudag ~ugar, of the Claims 5 to 17. 

35 first and/or second ingredient, is a he:rnse JL,\SELTINE, LAKE & CO., 

or a pentose. Chattered Patent Agents, 

10. A process according to any one of 28, Southampton Buiidings, 

Claims 5 to 9, wherein the fir5t ingredient is Chancer\' Lane, 

prepared by heating an aqueol.l& solution con- London,· W .C.2. 

40 taining t11e amino add(s) and reducing sugar Agents for the Applicants, 

------·----------
Printed for lTer Majei;ty'.s Stationery Office, by the Courier PmlRI, :W,aming:ton Spa, 1911. 

Published by The Patent Office, 25 Southampton Buildings, London, WC'2A lAY, from 

wh.foh copies ma;y be obtain11r.t. 
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(54) Ii\ilTATION MEAT E.,"'\'.TRACT 
(71) We, RALSTON PURINA COM.l>A,"'cr, 

of 835 South 8th Street, St. Louis, Ivfissouri 63199, United States of America. a Corpor~ ation organized and existing under the laws 5 of the State of Missouri, United States of .t\n1erica, do hereby declare the invention, for which we pray that a patent may be granted to us, and the method by which 
it is to be performed, to be particularly 10 described in and by the following state­
ment :-

This invention relates to an imitation meat extract intended to simulate the taste of beef. 
15 It is well known to use meat extracts. such as beef extracts, as rngredients in gravies, bouillons, soups and other foods. 

The method normally ttsed for producing a beef extract :is tn cook beef muscle tissue in 20 boiling water, yielding a ricMlavoured beef broth which ls then further boiled so as to precipitate hot water-insoluble proteins and fa further processed to remove its fat con­
tent. The produc.t of such a process is a 25 clear broth having the essence of the beef 
flavour and containing approximately 2% by weight :meat solids, This broth is conc-en­trated under carefully controlled conditions so as to give the fini~hed ext:ra.ct The cost 30 of produc.ing a beef extract bv such a method 
is very high since it nece.~arily involves using beef muscle tissue. 

The present invention makes it possible to produce a simulated beef extract from 35 fish by-praduc.ts much more cheaply than by the conventional methods, whilst still imparting to food products the flavour 
characteristics of a conventional beef e.'!'.~ tract. 

40 Edible fish proteins, after hydrolvsis either by enzymes or by acids, have been 
used for flavourings in the food art, for example~ chocolate flavouring. Unfortu• nately. such a hydrolysis treatment converts 45 the in.~oluble as well as the soluble pro~ 
teins to amino acids. which is not desirable in making a beef-flavoured product. 

In aC\.-'Ordance with the present invention, undesirable constituents such as lipids, in• 50 soluble proteins and volatile amines are sub• 
[Price25p] 

stantially eliminated from a .fish liquor. whilst soluble proteins and othe:r soluble constituents are not hydrolysed but are combined with a reduchig sugar under con­t.ro11ed conditions, to give a product having 55 a beeHike flavour . 
The invention consists in a process for producing simulated beef extract, which comprises heating a solution of substantially de-fatted fish soluble,~ at a temperature 60 from 180 to 205°F, at a pH from 6 to 9, mider agitation and in the pr-~ence of a reducing sugar, so as to develop a beef-like flavour therein. 
The solution of fish solubles, used as the 65 starting material for the process of the invention, is conveniently obtainable from a by-product In the processing of fish: the 

by-prod!-l~ts u~ed may. suitably comprise cooker 1mce from truia-like fish and/or fish- 70 me.al rendering presHvater, using fish such ,H, albacore, bluefin, bonito, skipjack, yellowfin, ydlowtail, mackerel, anchovies: and herring. 
It is Iligh.ly preferred that the fish solubles 75 used in the invention should have a content of natural fish fat not exceeding 0.5% by weight (based 011 total solids), since a greater fish fat content can result in a resi­

dual fishy flavour in the final product How- 80 ever, other fats. such as beef fat, can be 
added to the fo,h solubles without impairing the flavour of the final product, suitably up 
to . a maxir~mm of 5.0% by weight (on sohds). It 1s also preferred that the solu- 85 tion of fish solubles used for "cooking" with the reducing sugar sh(illld have a solids content of approximately 50% by wcight; 
although this is not critical and a greater amount of water in the solution will merely 90 require a longer cooking time. 

A satisfactory method of obtaining a solution of substantially de-fatted fish solubles having the properties described in the preceding paragraph comprises acidu- 95 fa.ting fish cooker juice or fishmeal render• ing pre;.s-water with a mineral acid, heating the acidulated liquor, removing sedimented 
proteins and fish oil from the liquor (for 
example, using centrifuges), and concentrat- 100 
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ing the liquor to the desired solids content. 

which is preferably about 50% solids by 

weight. 
.lt is preferred to use not more than l0% 

5 by wefaht of reducing sugar, on the basis 

of the total mixture (induding the liquid). 
since higher amounts give riw to an un­
desirn ble sweetness in the final product. 

Alihou!!.11 tl,c solution of fish .solubles should 

10 preforatilv have a pH of approximatdy 7 
when heated with the reducin:g sumr, a pH 
range from 6 to 9 is satisfactorv. ~The mix• 

ture of de-fatted fish solubles and reduch1g 

sugar is heated until a browning reaction 

15 occurs, the volatile amines which impart the 

fish-like !favour und odour arc driven olf 

and bed-likeflarnur develops. Preferably. the 

mixture is lieatcd and agitated for a suffici­
ently long ti.me lo give a total solids content 

20 of 70 to so·:;;~ by weight; and a minimum 
"cooking" time of 4 hours is norm.ally re­
quired. The product is then ready for 

packaging and use as a simlllatc:d meat ex­

tract. 
25 The invention will be further described 

with reference to the accompanying draw­

inlr. which shows a flow diagram for pro­

dt1dng a simulated meat extract accoroing 
to the invention. Referring now to the 

30 drawiim. cooker juke from vat l, obtained 

as a by•product from (he pre-cooking oper­

ation in · the processing of canned tuna or 

other fis.h, and/or fi.s.hmeal rendering press­

water from vat 3, is pumped to the heat-

35 exdianger 2. On the way to the heat­

exdmnger. the pH of the cooker juke and/ 

or lhhme.al preis-,vater is lowered to within 
the rane:c of 4.0 to 4,8, and preferably to 
a valve ~of about 4.3. by :moans of acid fed 

40 from tank 4 through the mctedng pump 
5. Suitable adds include hydr-ochloric, 

sulphuric and phosphoric acids: and su_I­
phuric add is particularly preferroo. In 
the h.:'at-exch:111,ger 2, the addulatcd liquor 

45 is continuously heated indirectly with steaii::i, 
reaching a final temperature of approxi­
mately 200'-'F. The hot addulatcd liq,10r 
then passes to a &:-sludging centrifuge 6, 

which removes most of the unwanted pro-

50 tein sediment. The centrifuge liquid is lhrn 
passed through a two-phase~ centrifugal sep• 

arator 7, in which the free fish oil is re• 

moved as a by-product. The liquid 1.ibtaincd 

is then finally clarified in a high-gravity 

55 centrifuge 8, which removes the last traces 

of Jipoprotdn sediment, leaving a subs1an­
tially fat-free liquid with a composition 

typically as follows: 

60 
Total solids 
Protein 
Total lipid less than 
Water 

5 <;{, by wdi.:ht 
4% by weight 
0.05% hyweight 

95% by weight 

The clarified, substantially fat-free aque-

ous lh,h extract i'> then led to a triple-effect 
vacuum cvapomtor 9, of a type well knm:vn 65 
in this art and corocrcially available from 
suppliers such as Blaw-Knox and Majonnier . 

The liquid entering ihe evaporator 9 will 
normally have a total solids c.oncentration 
from 4 to 15'% by weight: and, on leaving 70 
the evaporator, it will normally .have a iina! 
solids. content of approximately 50% by 

,vdght. This product, termed de-fatted 

condensed fish solubles, wi!I typically have 

a composition as follows: 75 

Total solids .•. 
Protein 
Fish fat less than 
Other substances 

(such as sodium, 
potassium and 
chloride ions) 

pH 

50% 
40% 
0.5% 

by weight 
by weight 
by weight 

7.65% by weight 
=4-4.8 

80 

The de-fatted condensed fish solubles are 

pumped from the evaporator 9 into a steam- 85 

jac.kcted kettle IO, of a type comm('.rdally 

avaUablc from suppliers such as Grooen 
,'1,fanufocturing Co. and Oscar Krenz Co. 
The kettle 10 is equip)Xd with a mcdmnkal 
agitator or stirring paddles l l, used to keep 90 

tht~ ,;.olu:ion of fish solubles thowuc:hlv 

stirred. A solution 12 is added to ~the 
condensed fish. in order to adjust 1he pH 
to a va!u.e from 6 to 9 and, mmt prefer­

<tbly, to approximately pH 7: it is preferred 95 

to llse a solution of sodium hydroxide for 
lhis purpose although 01her alkaline re­
agents, wch as potassium hydroxide or 

cakium hydroxide, may also be used. A 
solut.ion of reducing sugar 13 is added to 100 
,he fish s;olubks in the kettle: for reasons 
al.ready e:<plained. it .is preferred that the 
reducing sugar should not amount to more 

that1 JU% by weight of the mixture, and 

approximately 2.5 % by weight is generally 105 
suitable. Any food-grade reducing sugar 

may be used for this purpose. for example 

gluc.ose, ,:,:alactose. man.nose, lactose, malt• 
osc. and ir1vert sucrose and ribose; however, 

11.hK·ose is generaily pref erred. 1 lO 

V The mixture in the kettle is stirred and 

heated to a temperature from 180 to 205°F, 
more prcfornbly from 195 to 200"F .. for a 

minimum period of 4 hours. During this 

operation, volatile amines, such as tri- 115 

methyl amines. and moisture are driven off 
from the mixture: and, simultaneously, a 

browning or Maillard-type reaction occurs 
betwet'.n the glucose (or other reducing 

sw:mrJ and the umino-constituents of the 120 

pro1ein present. to form a soluble brown­

coloured product. In the course of this: 

reaction, tht~ flsl1 flavour and odour dis~ 
appear and a beef-like, me:ily flavour is 

devdoped in the product. When the total 125 

solids content of the mixture amounts to 
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70 to 80% by weight. the entire batch is 
discharged from the kettle and may be packv 
aged for use as a simula.ted meat extract. 

Instead of using the condensed fish 
5 soluble.s at a concentration of about 50<:t 

solids by weight, it is possible to dilute it 
with water, with a corresponding prolong• 
ation nf the cooking tune: this longer cook• 
ing time wm allow more of the volatile 

10 amines lo be drhien off. The amount of 
water added ut this stage will depend upon 
the length of: cooking time desired; but the 
addition of up to 100% by weight of water 
to the condensed fish solubleS has been 

15 found to work satisfactorily. 
The invention is further illustrated by the 

following Examples. 

EXAMPLE 1. 
50~ of condl".ns.eJ de-fatted fish solubles 

20 (contaming 50% by weight total solids) ob­
tained from tu11a cooker juice were diluted 
with 500g of water. The resulting diluted 
fish solubles were adjusted to a pH oi' 
approximately 7.0 with 50% sodium hy• 

25 droxide. S % by weight of glucose, based 
on the dry solids content of the diluted con• 
de-.nsed fish solubles, was then added (12.5g 
glucose/250g drv solids). The resulting 
mixture was evaporated in an open porce-

30 lain dish placed on a boiling water-bath. 
The mixture wa.s agitated petindicaily 
throughout the eight-hour period required 
to bring the solids to 81.3% by wdght total 
solids. The resulting product had a beef• 

35 like flavour and no trace of fuh ta~1e or 
odour. 

EXAMPLE 2. 
500g of condensed de-fatted fish solubles 

obtained from tuna cooker juice derived 
40 from the yel!owfin spt.•des was adjusted to 

a pH of approximately 7,2 witlt 50% 
sodium hydroxide. 10'% of glucose was 
added to the neutralised mixture containing 
approximately 50% by weight to. tal solids 

45 (25g glucose/250g dty solids). The result• 
ing .mixture was heated vdth periodic agi­
tation in a porcelain dish heated on a boil­
ing water-bath. The maximum temperatare 
attained by the mixture was l93"F and the 

50 time required to reach 70% total solids was 
4 hours. The resulting mixture had a defi­
nite beef-like flavour and a very rich dark 
brown colour. 

ExAMPLE 3. 
55 15 ga11ons (approximately 150 lbs.) of de-

fatted condensed fish solubles. obtained 
fmm cooker juice and containing 50% hv 
weight total solids, were placed in a 25 
p:allon steam jacketed. stainless-steel kettle. 

60 The fish solubles solution w,is diluted to a 
volume of 20 gallons and the pH was ad­
justed to 7.5. The resultit1g mixture was 

heated and agitated for 6.5 hours at a tem• 
pernture of 190 to 200°F. No sugar was 
present other thau the naturally-occmring 65 
glucose and ribo.se (approximately 1 % dry 
basis). The resulting mixture had a bee{.-
likc flavour but was somewhat chkken-like 
iu odour and medium dark-hrown in 
colour. 70 

r..-1eat extract made in accordance with 
the preceding description and Examples has 
be.en used to make a spray-dried conso.mme, 
using the following formula: 

Meat e,~ract (from 75 
tuna-like fish) . , . 70% by weight 

Monosodlum glntain-
ate .. . . . . 2 % by weight 

Sugar . .. 7.0% by weight 
Salt ... ... . .. 20.68% by weight 80 
Misc. amount of flavour-enhancers. 

25 lbs. of the above formula were dis­
so.lved in 6 gallons of distilled water and 
then spray-dried under the usual drying 
conditions. The product was a free-flowing 85 
powder of small round hollow spheres. The 
product was very hygroscopic; and. when 
the powder ·was dissolved in \'i'ater, the 
aroma was released and re-constituted beef 
consomme was produo.."d. 90 

WHAT WE CLAIM rs:-
1. A process for producing a simulated 

beef extract, whkh comprises heating a 
solution of substantiallv de-fatted fish 
solubles at a tempc.ral11re from 180 to 95 
205"F, at a pH from 6 to 9, under agita-
tion and in the presence of a reducing SUf,<ar, 
so as to develop a beef-like flavour therein. 

2. A process according to claim 1.. in 
whkh said fish solubles have a content of 100 
natural fish fat not eJ<ceeding 0.5% by 
weight (ba~ed on total solids). 

3. A process ac.cording to claim I or 
claim 2, .in which said fish solubles have 
been obtained from fish cooker juice or 105 
fish-meal :re.nder.ing press-water, 

4. A process according to any preced­
ing claim, in which the amount of reducing 
sugar does not exceed 10 % hy weight of 
the total mixture. 11 0 

5. A. process according to claim 4, in 
which the amount of reducing sugar used 
is appr?ximatcly 25% by weight of the 
total mixture. 

6. A process according to anv prec.ed• 115 
ing claim, in which the reducing sugar used 
is glucose. 

7. A process according to any preced-
ing r.Iaim, in which said solution of fish 
solubles has a total solids content of ap- 120 
proximately 50% by weight. 

8. A process according to any preced• 
ing claim, in which the solution of fish 
solubles :is subjected to heating and agita• 
tion for a period of at least 4 hours. 125 
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duced by the process of any preceding 

claim. 

4 

9. A process according to claim 1. sub­
stantially as herein described with reference 

to the accompanying drawing, 
IO. A process ac.:ordini to claim 1, 

5 substantially as herein described in any of 
the foregoing Examples. 

12. A food product comprising a beef IO 

extract according to cfaim 1 L 
MARKS & CLERK, 

11. A simulated beef extract when pro-
Chartered Patent A¥Cnts, 

Agents for the Applicants. 

Printed for Her MaJt:sty's Stationery Office by Bt1rge;;s & Son (Abingdon), Ltd.-1971. 

Publi~ht-d at The Patent Offire, 25 Southampton Buildings, London, WC2A 1 A Y, 
from which copie~ may be obtained. 
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(72) Inventor WILLIAM JOHN EVERS 

(54) SULFUR~Cm,TAil\.."lrNG CO!v1POUNDS_, A PROCESS FOR 
THEIR PREPARATION AND CO.M.POSTI'IONS CONTAINING 

THE.\.1. 

(71) \'.:tc, INTf.RNATION"AL FLAVORS AND 
FnAGRA,'!CE:, lt-c., a Corpcirndm1 organised 
under the laws af the State of New York_, 
United States of America, of 521 \'fest 57th 

5 Street, New York, New York, United States 
of .1\rnerica, do h~--reby declare the !llVClltion 
for which ·we pray that a p~tent may be 
grnmed 10 us and the method by which it is 
to be performed to be particularly described 

10 in and hy the following staten1ent:-
This invention relates. to certain ft!ran 

derivatives_, a proces5 for their production, 
and compo8hiuJ1s containing them. 

Artificial flavoring agents for foodstuffs 
15 have recei\'ed increasing ::ttention in recent 

yt:ars. In many areas, such food flavoring 
agent;; are pref.erred over natural flavoring 
agents, at least in part because of the uni­
form flavor that may be so obtained. Fo!' 

20 exv.rnple, natural food flavoring agents such 
:as extracts, essences, concentrate~ and the like 
are often wbjcct to wide variation due to 
changes in the quality, type, and treatment of 
the rnw mate.rials. Such , 1ariation can be re-

25 1Iec:ted ir: the end product and results in un­
reJiabk flavor characteristics and uncertainty 
as to rnmumer acceptance and cost Addi­
tionally, the pre,;ence of the natural product 
in the ultimate food may he undesirable be-

30 cause of increased tendency to spoil. This is 
pa,ticu!«dy troublesome in convenience and 
~nack food usage where such products as dips, 
soups, chips, prepared dimiers, canned goods, 
sauces, gravies, and the like are apt to be 

35 stored by the consumer for some time prior to 
use. 

The fundamental problem in prep!ll'ing 
artificial flavoring agents fa that of achieving 

.. as. nearlv .. as_ pos5ihle a true flavor reproduc-

t:ion. This generally proves to be a difficult 40 
task since the mechanism for fl:,wor de,1elop­
ment in many foods is not understood. This is 
notable in products having meaty and roasted 
flavor characteristics. 

Reproduction C!f roasted and meat flavors 45 
and aromas has been the subject of a long :1r1d 
continuous search by those engaged in the 
production of foodstuffs, The severe short-
age of foods., especially protein foods, in 
many parts of the W(lrid 1ias givrn rise tn 50 
the m:ed for utilizing non~meat sources of 
proteins and making such proteins as palat-
able ;ind as meat-like as possible. Hence, 
materials which will closely simulate or exactly 
reprnduce the flavor and aroma of roasrnd 55 
products and meat products are required. 

Moreover., there are u great many meat­
containing or meat-based foods at present 
distributed in a preserved form, e..-.;:amples be-
ing condensed soups, dry soup mixe~, dried 60 
mean,, freeze-dried or lyophili2ed meats_, 
pac.kuged gravies, and the like. \'fhile these 
products ccmtain meat or meat e."'l.tracts, the 
fragrance, taste, and other organoleptic fac-
tors are ,,ery often impaired by the process- 65 
ing operations, anfl it is desirable to supple­
ment or enhance the flavors nf these pre­
served meat foods. 

The present invention relates to materials 
having desirable meat, roast meat, and roasted 70 
fragrance and flavors. These materials arc 
organic oxygen-cnntaining heterrn:ydics whett-
in 1hc second carbon atom from the oxygen 
atom contains a sulfur substituent. Thus the 
present invention provides a flavoring compo- 75 
sition comprising a furan derivative hiiving 
the formula: 
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wherein n is one to four; R1 is hydrogen, 
alkyl, alkenyi_, alkndieJ1yl, or a moiety of the 
formula 

R,, R,, R,, R-., 1(, a11d R, ar hydrogen, alkyl, 
ulkenyl, or alkadienyl, or taken together R-, 
und R" and/or R, and R0 form cydialkyl, 
cvclialkend, cvdia!k3dieny!, bcnzo, thieno, 

10 dih.-drothfeno, , tetrahydrotbieno, furnno, di­
hydrofur.:mo, or temihydrofurano ring~; and 
rhe dw,hcd lines represent single or double 
carbon-to-carbon bonds_, togei:her wiih a :;uit­
,,;,k vehide or carrier, ,vhidi mav be, for 

15 exHmpk, 3.11 auxiliary flavoring adfuvam. 
\\-'hen R:,_, Re:, R,, R-,, R., and R, repre­

sent :c1lkyl, alkenyl, or a!kadienyl groups, it is 

de,irable that the\· be lower alkvl. alkend ot 
alkadtenvl g:rol.lps· having up to 'i'ive eilrbon 

20 awms. Thus, for exmnpk, these groups can be 
methyl, ethyl, propy!, isopropyl, butyl, secoud­
arv bmyl, pemyl, vinyl, allyl, hopropenyl, 
bmcnyl, bmadicuyl, isopentenyl, pentenyl, 
pentadienyl, faope.m:adicnyl, and the like. 

25 ~"?hen R-, and R., and/or R, and R" rnken 
together form c\·dfalkvl or cydialkem·l or 
cyclialkadicnyl rings, it. is preferred that they 
bi! 5- or 6-membcred rings. Thus, for 
c:~ampk, the fo!k,wing fm.cd ring compound 

.30 is reprc,emative of 1J.m: of ~u...:h ring matc:riah: 

35 

The particularly preferred coinpnunds 
accnrding w the present invemion for impart­
i:ig desirable meat, roa~t meat, and rna:;ted 
fn,gram:e and flavor notes in..:lude foran de­
rh·;tives having the formula: 

wherein n h one and R, .is hydrogen or n 
is one, two, three or four and R, is a moiety 
of the formula: 40 

or 11 b two or three and R, is ;;Jkvl, and 
wherein R: and R, are aikd, R, anci' R, are 
hvdrngcn er alkyl, and the da~hcd lines. reprc-
~em ~11ig!e or double carbon-to-carbon bonds. 45 
The•:e c0mpmrnds me novel. In the .c1hm1c 
formula, \Yhen R,, R,, R,, R,, and R,; repre-
,,cnt alkyl grnup~ it is desirable that they be 
.lower alkyl groups having up to five carbon 
atom,, Tims, the alkyl group~ rnn be methyl, 50 
ethyl, propyl, isoprnpvl, butyl, ~econdary 
but~,1, pemyl, and the like, It is especially 
prderred that the alkyl groups be. methyl or 
eth,;I. 

it h,15 been frmnd that when both da&hed 55 
JJ.nc:5 reprc~em double bonds, dun is, when the 
ring is ll fury! ring, the compounds .have a 
desirable prnnounced meat flavor and aroma 
characterisrk. \'{then the furan ring is more 
highly satllrnted, and particularly when the 60 
ring is dihydrofuryl, a rmiHed flavor and 
aroma characteristic is more dominant, 

The rnmpounds of the pre,cm invention 
are oily liquid, or crysrnlline solid, and are., 
in general, characterized by prnnounc:ed 6S 
pka~am meat, roasted meat and/er roa~tcd 
food flavor and aron1il at the com:emracinns 
envisaged herein. The dominant note is one 
of roasted protein with a notable absence of 
any pungfncy or lachrymose factor. 70 

ft will be understood i:h;n some of the rnm­
pou::d5 of this invcniian can exist in various 
i~onwric form,, a11d the: formulae gi,>en here­
in indude ,udi i,omen. By way tif example, 
the 2 - merhyl ~ [2,3H] - dihydrofuran - 3 75 
thiob exist as geometric isomers and as uptka! 
i~(lmers, A represematfon of one of the iso­
mer~ of this ;;:om pound i~ ss follows: 

80 
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Exemplary of 3-sulfur substituted furans 
contemplated herein are : 

bis-(2-methyl-3-foryl) tetrasulfide 
2-mcthv!furan-3-tlriol 
2-methyldihydrofuran-3-thiol 
2-methvltctrahydrofuran-3-thiol 
2-ethylfuran-3~ thiol 
2-ethyldihydrof uran-3-thiol 
2-eth}•lretrahyd:tofuran-3-thiol 
2-propylfumn-3-thiol 
2-isoprnpylfur:m-3-thiol 
2-isopropyldiliydroforan-3-thiol 
2-isopropylletrahydrofuran-3-thiol 
2-pwpy ldihydrofornn-3-thiol 
2,5-dirnethylforan-3-thlol 
2,5-dimethyldihydrofuran-3-thiol 
2,5-dimethyltctrahydm:fur2n-3-!hinl 
2,5-dielhylfuran.,3-•thiol 
2,5-dier.hyklihydrofurnti-3-t.hiol 
2,5-diethyltetr::ibydrofuran-3-thio! 
Z-ethy 1-5-methylforan-3-thiol 
2-methyl-5-ethylfuran-3-thiol 
2-ethyl-5-methyldihydrnfuran-3-tl1iol 
2-ethyl-5-metbyltctrahydrof uran-3-thiol 
2,5-dipropy lfuran-3-thiol 
2,5-dfaoprnpylfuran-3 -thiol 
5-igopropyl-2-mcthylfornn-3-thiol 
2-butylfuran-3-thiol 
2-ethyl-5-propyltctnihydrofurnn-3-thiol 
bis(2-methyl-3-fury1) sulfide 
bis(Z-methyl-3-furyl) disulfide 
bis(2--ethyl-3-furyl) sulfide 
bfa(2-ethyl-3-foryl) disulfide 
bis(2,5-dime,hyl-3-f1.1ry l) sullide 
bis(Z,5-dimethyl--3-fut:,-'l) disulfide 
bis{2-methyl-3-dihydroforyl) sulfide 
bis(Z-methyl-3-tetmhydrofuryl) sulfide 
bis(2-mcthyl-3-tetrahydrof myl) disulfide 
bis(2-mcthyl-3-dihydrofuryl} disulfide 
bis(2,5-dicthyl-3-dihydrnfuryl) sulfide 
bis(2,5-diethyl-3-furyl) sulfide 
bia(2--ethyl-5-mcthyl-3-furyl) disulfide 
b1s:'2,5-dlethyl-3-furyl) disulfide 
bls(2,5-dipropyl-3-fury l'; dirnlfide 
bis(2,5-dipropyl-3-fury 1) sulfide 
bis{2,5-dibutyl-Huryl) dis11lfide 
bis(S-ethyl-Z-methyl-3-tlihydrofuryl) 

disuifide 
bi,:(2-isopropyl-3-furyl) sulfide 
bis(2-isopropyl-3-furyl) disulfi& 
bis(2-isopropyl-3-dihydroforyl) sulfide 
bis(2-isopropyl-3-tetrahydrofuryl) 

distil:fide 

lt will ho underswod from the pres~nt dis­
closure that the derivatives of dihydrofuran 
om be 2,3H or 4,5H. Thus, 2 - methyldi -
hydrofuran - 3 - thiol includes 2 - methyl -
[ 4,5HJ - dihydrofuran - 3 - thiol and 2 -
methyl - [2,3H] - dihydroforan - 3 - thiol, 
and bi5(5 - ethyl - 2 - methyl - 3 _, dihydrn -
fury!) disulfide includes his[5 - ethyl - 2 -
methyl - 3 - (14,5HJ - dihydrofuryl)] disulfide 

&nd bis[5 - methyl - 2 - methyl - 3 -
([2,3H] - dihydrnfuryl)] disulfide. 

In ncc()rdance with the im1ention, the novel 65 
sulfur compounds can be utilized - singly, in 
admixture, or in combination with other edible 
materials tn impart a meaty or roasted organo­
Jeptic impression to foods or edible materials. 
Thui,, the compounds herein desi:.ribed can 70 
co:mprfae flavouring compositions and flnvor­
e11hancing compositious, The cumpositions of 
the invention comprise the compounds to­
gether with a suitable carrier, The term car-
rier is to be construed broadly to cover auy 75 
uthcr edible illgredient that can be admixed 
with the compounds to form a flavoring or 
flavor-enliandng composition. It w:ill be 
understood herein that a flavorini~ composi-
tion is one capable of imparting a definite 80 
flavor to a tasteless lJr hfand foodstuff, and a 
flavor-enhancing composition is one capable 
of rdnfor,;ing one or more flavor notes of a 
natural or other material with is deficient in 
llavcr, A ffaw1r-e11handng c()mposition would 85 
be useful. for imprnving the flavor of_, say, a 
canned meat product, the flavor of which was 
diminished or 1mdesirablv altered bv the 
processing. It ,viii accordingly be understood 
that the disclosed 3ulfur---containing cam- 90 
pounds can be mixed tvith other fhi:voring in­
gredients, vehicles and the like to form com­
positions suitable far imparting a flavor to, 
enhandng the flavor in, or altering the flavor 
of, a food composition_, and snch food compti- 95 
sitions and the methods for preparing them 
are inclucbd in this difdosure, The furvl 
monosulfides, disu16des, and merc::iptans of 
this inventipn generally impart a meat or 
c@ked meat flavor and ll.roma. The dil1ydro- 100 
furyl sulfides_, disulfid.es, and mercaptans im-
part a roaKted flavor and odor which fa even 
redolent of roasted sesame seeds in some in­
trance-s. T11eir flavor characteristics are suffi­
cientlv pronounced and pcr~istcnt t..1-iat a de- 105 
sin.bk lfavor and odor can be developed by 
simply using the undiluted compound or com­
pound~; for e:i;ampk, by uddition of the un­
diluted compound to a processed fish meal. 

-wrhen the sulfur compounds of this inven- 110 
tion are used in flavoring compositions to en­
hmicc existing flavors in, or to provide the 
entire flavor impression to_, a foodstuff, they 
can be combined with organic acids includ-
ing fatty, sat1irated_, ui1saturated and amino 115 
acidti, alcohols, including primary and scmnd-
ary alcoboh, esters, carbonyl compounds in­
cluding aldchydcs and ketones, lactones, cyclic 
organic m,uerfals including benzene dcriva~ 
tives, alic:/dics, heterOl---yclks imch as furans, 120 
pyridirn!s, pyrazines and the like, sulfur-am­
tainh1g materials including thiols, sulfides, di­
sulfides mid 1he like, prm.e-ins, lipids, carbo­
hydrntes, and so-called fiav<ir potentiators 
such as monosodium glutamate, gmmylates, 125 
foosinates, natural flavoring materials such 
as vanil!in, and the like, It will be appreciated 
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that the typ~s and amounts of materials 
selected from the foregoing groups of 

materials ·wm depend upon the precise organo. 
le.ptk character dc,in~d in ,he finished pro-

5 du..:t and, especially in the case of tlavoring 
compoaitlons used w enhance otller flavors, 
wi.11 ,:ary a..::::orJing to the food~tull' to which 
the flavor ,md ar0m,1 are to be imparted. In­
organic materials such as sGdium chloride and 

10 freshness preservers such as butylatcd 

hydroxyanisofo, butyfa1ed hydmxywlucne and 

prnpyl gallate c:rn bt' ,1dded for thcfr adju­
vant or preservat!vc e!Iecis or1 1h:: fla•mring 
~';rl!PQ~iti,'n er nn th~ Gnni food composition 

15 nseif. 
As carriers for tbe ,:rnnpo,ition of rhe in,,en­

tfon tbct<:: may Ix: tN:J, for example, gllm 

~rnbic and carrageenen, ,·chicks, such as 
ethyl alcohol, wat,.::r er propylene gkcol nmy 

20 be present. \Vben the c:1nier h an emuhion, 
1h,: flavoring rnrnpo,idon can also contain 

emuhfficrs sud; a, mono~ ~rnd digkccridtis of 

fatt\' adds and the like, With these carriers 

or ~·ehicks the des.ired physical form of the 

23 cnmposition cm1 b,, prcpar::'d. It will lx~ uade.r­

stood th.lt the compounds of this invemfon can 
h::, Hsed in ~pray-dried, liquid, encap,ukacd, 
emulsi:fid and other forms in whkh tlavor­
ing,- are ,idJcd to foodstuff~. The ~'.ompound, 

30 can be so used ahm::- or in cmnbimuion with 

the other im:redi\!nts set forth therein. In the 

cm:c> of a fo1idsn.1if which i~ prepllrcd frnm a 
crnnbina,bn of in,gediems the fut~·! ~ulfor 

derivativ:o!s, flavor euimnce.r;; and flavoring 

35 compositions of thi$ inventim:1 can be added 
to o;,e of the im:rcdient11 and thereby be 
lncorporntd into die cmnpo,ltiim as :1 ,\:bok. 

The ameum cf ~l1!for-ccniaining cmnpmm:l 

l'f com,:,mmd:, used iJwukl be ~uf!ident to 

40 imtiart ;1 mean· or roasted flavor and arcm~ 
note to rhe ultimate fondsmff in which they 

are 11~ed. Thm. ;i ~mi1!1 but di:ec,ive :imount 
of 3-~,ulfor substitntd fur:.m suflkient to pro­
vide: the mratv flavr>r not:: in or to round 

45 out the me.it,· roa,td, er other !lavor no1c 

in. the u1,imate fooi:btuff is ·ued. The amow1t 

will van· depenc!ing upon th<.: tiltirmae food 
composiiinn to be !favored: for ex:impk, more 
may be required in producing a foll, rounded 

50 meat ffavor in an m1flavcred materfal and 
k,s ma,' be re,1Uired when rhis invemfon is 
used ra :~nh.:1nce ·a meat or roa~ted foodsm:ff or 
tl1,·orinl!: material which is ddkient in natural 
flavor c;. aroma. 

55 Tho,e skilled in the art will apprecime 
that the amount <l•f for<,J sulfur derivatin:s 
accordir:g to thts invention can be varied 
o,"Cr a range to prm·ide the de,ired flavor and 
:mim:1. The use of too little of the. derivatiw 

60 or derivatives will not i:live the full brnefrt, 

while too much ¼ill mak\~ the flavor <:ompo..:. 
sitions and foodstuffs nedksslv ,ostlv, ,rnd 
hi e:,tteme rn~es will unbalance the. flavor 
and aroma so th,n (ljltimum rc5ti!t5 arc not 

65 oh::aim:d. 

It i, accordingl:r preferred lhat ihc ultimate 
food composition rnmain at kait about LO 
pan per billion (us defined in LT.$.) of rhe 
5ulfur derivadves, based on total composi­

tion, i:nd fr is not generally desirable to me 70 

more than abom 500 pam p,:r million (ppm) 

in ,he flnishd composition. Thus, the de~fr .• 

:1bk range for u~e in the pr,Ktice of this in­

vcnti@ is from 0.001 ro 500 ppm of the fury! 
sulfrr rnmpcmnd or compounds. \Vhen these 75 
compound5 nre add;;d w rhe foodstuff in the 

form of a meat flavor composition, the 

amount should he f.uftlciem rn impart the 
rcqubite .tfavor ,in<l/l>r ar;)ma not to the 
composition so rhat the flavor and arom,1 will 80 
be b:iktn-:ed in the finished food,ult Accord~ 

inglv, the flavoring c.ompositions of this inven-
tion prekrnbly contain from 0.0001 '>') io 

10 ',, of sulfur derivatiws b,1,ed DI! the iota! 

\\dght of caid 1linwing C,lmpo,it1on, Unless 85 

otherwise iudi,;atcd, l!l part:i, proportions., 
percent,1ge3, mid otios herein are b? weight. 

The fhvoring compo,iiions of rhis im·ention 
c::in be ,1:ddcd w the foodstuffs bv 

cmivetitior1:1I med10,b known in the art. 90 

The flavor material of this invention 
rngether whh anr other liquids if desired, 

can be .idmixed v.;itb a carrier, such as gum 
,ir:ib\:, gum tragacanth, ,.irragccncn and the 
Eke, and spray-dried to obrnin a particulate 95 
solid lfav,Jring material. Where a powdered 

prepared flavor mix is being made, rhe dried 

solids and flaw1r1ng coinpt;~itions or futy! 
:m!for derivative, o.f this invention arc mixed 

to::!cther in a drv b!rnder to attain 1miformiw. 100 
\Vhen liquid ··materials arc involved in tli:! 

prep,muinn of food~tufb, the !favoring 
m:uerial~ of thi, invention can be combined 
with either the liquid to be 1.m.:d in the 
finished compo,irion, or altetmnively they 105 

.:an be added with a liquid rnrrier in whlclt 

they are dissolved, rnmhified, or otherwise 
dispern:d. 

1t 11:1, bc\:'11 fn\md that 1hc hi~(2,5 • dialkyl -
3 - foryC, s,i!tidc can rc:,1dily be- prepared by UD 
re;icting ., 2,5 - dia!ky! foran with tile appro­
priate ~ulfor chloride prcfrrablv in !he pre~ 
s,~nce of :1 cm:ihsc Thus, a bi:>(1,5 - dialkv! -
3 - fun!:' sulfide is pn1duced bv the reaction 
of a 2,5 - di:ilkd furnn wit.ii rn!fur dichloride, 115 
SCI. , and a bis'.2,5 - dialkyl - 3 - foryl) di~ 

sulfide oui he obtained bv the reaction of such 
a 2.5 - dialkY! furan "with sulfur mono -
chloride, rlmt h, S,Cl.,. 

\Vhi!e tlrn reac.tion can he carried om in 120 
the ab~encc of cat.ily~l$, it is prcfe.rred to 
u,c as catalv~1s Lewis acids induding mc-tal 
~ah, such ai ~tannic chloride, ferric chloride, 
ferric bromide, zhic chloride, boron rrifluodde, 
mid boron trifluoride complexes ~uch as boron 125 

iri[hmride dieihvl ethrrate, and the like. 
I, he!, been found th.lt the. time of reac-

tion for {)brnining rnitable results is between 
15 minutes nnd 2 hours; that the desirable 

remperature range is between -30°C and 130 
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+ 50°C; that u reaction vehicle is preferable 
for controlling the reaction, and that s11ch 
reaction vehicle c:a11 be a hydrocarbon sol­
vent such as hexane, c.ydohexune, and the 

5 like or dim.ethyl furan used in large exce5s. 
The reactant propori:ions are such uiut tl1e 
dimc.thyl furan cmnpound is ~fed in large 
molar excess over the particular sulfur 
chloride, The reac.tion is preferably nm ut 

10 atmospheric pressure. 
It has also been dis,:ovcted that foran -

3 - thicils :md alkyl - substituted ftmm - 3 -
1hiols can be produced by the reaction of an 
appropriate dihydrofur:rnone - 3 or tetra -

15 hvdrofuranone - 3 with Iwdro~cn sulfide under 
acidic c.onditions, preferably 'in the presence 
of anhydrous hydrog,m chloride .3.t tempera­
tures of -60 to - lOO"C. This reaction prn­
vides furan - 3 - thtols; dihydrofuran - 3 -

20 thfols; and tctruhydrofor:m - 3 - 1:.hiols as well 
as alkyl - rnbstituted derivatives thereof. 

The reaction nf the di - or tetrahydro -
furanone - 3 or alky!mcd counterparts with 
hydrogen sulfide in the presence of gaseous 

25 hydrogen chloride will take plate in f:rom 
about 5 up to about 25 hours at temperatures 
of about -60<:: down to about -100°C The 
reaction vehicle can be any polar solvent hay­
ing a melting point bdow about - rno~c 

30 and u viscosltv sw:h thnt the reaction mass 
can rn: t,;rbulentiy mixed ilt that temperature, 
Desirable polar solvents having: the above 
properties are Diglyme, tetrahydrofuran, 
meth:mol, ethanol and the iike. The hydrogen 

35 sulfide rencrnnt is preferably in abnur a 5 -
to 10 - fold excess over the furanone - 3. 

It wi!l t,e understood rhat the thione can 
readily be conver1ed to the corresponding 
thfol with a reducing agent such as lithium 

40 aluminmn hydride, diethoxy aluminum 
hydride, ethoxy aluminum dihydride and the 
llke. The vehicle for this reduction can be 
an oxygenated solvt.'nt such as diethyl ether, 
tetrahydrofuran, Diglyme (dim~;byl ether of 

45 diethykm: glycel\ and rhe like. The tempern­
mre of the reaction ca11 -vit,v from about W•C 
up to the. rclhix temperature of the reaction 
medium. Although the reaction can be car­
ried out over a range of pressures, it is pre-. 

50 ferrcd that the pressure be atmospheric. The 
reducing agent fa preferably in excess molar 
proportion i-efative to the thione. 

It will be understood that the correspond-, 
ing his{3 • foryl), bis(3 -dihydroforyl), and 

55 bis(3 - tetrahydrofuryl) disulfides can h:: pro­
duced by mddizing the corresponding thiofa 
under mild o~idi:t:ing c,mditions. Tb\ls the 
thlols can be oxidized with an air stream 
bubbled rhrough them !lt 20"'C and 760 mm 

60 Hg pressun: for 8 hours, Stirring c1f the 
reaction mass with use of baffles during the 
bubbling is adequate to rnaintai11 suitable con­
tact between the re;;ctants. Other suitable mild 
oxidising agi:nts include ferric chloride, 

iodine - potassium iodide, dimethyl disulfide, 65 
dimethylsulfoxide and the like. 

The time of this mild oxidation reaction 
will Y,irv from substantiallv instantaneous up 
1:0 20 h;iurs at temperatures from about rncc 
to 50"C and atmospheric pressur-E. The pH of 70 
the reacthm mass depends upon the nature 
of the oxidizing agent; as dues the time of 
r~action which is a function of the net oxida-
tion rednction potential of the reactnnts and 
tl1e L'<)IJcemratfons and relative proportions 75 
of the reactants, It is preferred that stoichio­
metric quantities of tlriol and oxidizing 
materials be used unle~s such easy-to-remove 
oxidizing agenrs as dimethyl sulfoxide, di­
methyl sulfide and the like are employed, in 80 
which case :m exce5s of such o};idizing agents 
can be utilized, 

In ano,;her proces~ comempluted herein a 
2 - alkyl - 5 - futoic acid, 2 - alkyl - 5 -
cyanofuraJ1, or a 2 - aU::,rl - 5 - halofuran 85 
fa ,:reared with oleum (fuming sulfuric add) 
to produce the corre~ponding 3 - sulfofuran 
derivative, the 5 - suhstituent is then removed 
bv "Known medmds" to obtain 2 - alkvl -f - sulfoftmlll, and the sulfofuran is reacted 90 
with thionvl chloride to form 2 - alkv! - 3 -
(chloro sulfo) fumn, and the (chloro -_ sulfo) 
furan reduced to produce 2 - alkyl foran - 3 -
thiol. 

\Xlhen the 5 ·· furoic add is used in the 95 
above process, after tl1e treatment with oleum 
the barium salts of the resulting add are 
then obtained bv treatrne-at of the acid with 
barium carbonate which is used in exce~s stJ 
as to eliminate any unreacted sulfuric acid. JOO 
The barium salt is converted to t.he sodium 
salt which :is then dec;irbo..xyfated with au 
equivalent amount or an excess of mercuric 
chloride in a refluxing aqueous solution, The 
resulting sodium sulfonate is re.acted with a 105 
7-8 fold excess of thimiyt chloride, the ex-
ce:;s of thionyl chloride be-.ing used as a solvent 
in the presence of a trm.-e of dimethyl fonn­
am.ide. In place of excess thionyl chloride, 
other inert solvents may he used, for example, 110 
benzem~, he~ane 01' diethyl ether. The result-
ing 3 - chforosulfo group is reduced to the 
thiol (-SH) _group by reaction wid1 a reduc-
ing agent used in excess to insure total reduc-
tion. Agents such as litl1imn aluminum 115 
hydride, mono - alkoxy aluminum dihydrlde, 
dialkyl hydride or zinc in h}'droch!oric add 
wherein each of these reducing agents is in a 
vehicle can be 1:i.~ed. Such a reduction cnn be 
carried out at room temperature to reflux 120 
under atmospheric pressure, The vehicles 
carrying the reducing agent can be oxygenated 
vehicles such as diethyl ether, tetrahydrofuran, 
Diglvmc 3.nd the like, 

Saturated fa.ran - 3 - thiols can also be 125 
produced by trea.ting alkyl - 3 - halotetra ~ 
hydrofurans with sodiun1 bydrosulfide under 
reflux conditions in the presence of ethanol, 
methanol, or like. ·vehicles. 
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The mcrcaptuns of thfa inwntion can, if 
desired, be reacted with '\,.lrious chlorosulfur 

compounds to obtain di - or tri - or tetra­

su!fides. Thus, a thiol such as 2 - alkyl - 3 -

furnn rhiol can be reacted with preferably 

an equimolar amount of alkvl disulfur 

chforicle, at a temperature of from· -60"C up 

to about oc'C to produce alkyl (2 - alkyl - 3 • 

foryl) trisulfide. Preferably, 2 - methyl - 3 -

The reaction mixture is s.irred for 1 hour and 

40 minutes and allowed w warm to +34"C. 

Pouring the reaction mixture into 1 liter of 

ice-water, and extraction \vith hexane gives, 

after drying with ~odium sulfate and solvent 

removt1l, 64.8 g of residne. Column d1r01naro­

grnphy of ,he residue on 1625 g of si!idc acid 

with 5 °/, diethyl ether in hexane gives 14.4 g 

65 

70 

IO furm thiol is reacted with inethvl disulfur 

chloride i-..1 produce methyl (2 - methyl - 3 -

furyl) trisulfide. This reaction can he carried 

out fu a solvent such as diethyl ether, cydo­

hexane, hexane, carbon terrachlodde, bcnzen•~ 

15 and the like. Similnrl)·1 a thio! such as 2 -

alkvl - 3 - furauthiol can be reacted with 

pre.ferabiy an equimolar amounr of alkyl sul­

fur chloride, m produce alkyl (2 - alkyl - 3 ~ 

foryl) disulfide, for ext1mple 2 - meth>'I - 3 ~ 

20 furanthfol can be n:act-."!d with rnethyLsulfor 

chforid(' (CI-l,SC!) to produ.ce merhyl (2 -

methyl - 3 - fury!) disulfide. This reaction 

also can be carried out in a soh-tnt Sl!Ch as 

diethvl edier cvdohcxanc, hexan.e carbon 

25 tetm~hloride, benzene nnd the like. The reac­

tion temperature is preferably from - 60cc 

up to O'JC at atmospheric pressure. 

The di- and tetrahydro materia!ii according 

to this invention are also conv~niently pre-

30 pared directly from the appropriate alkyl or 

dialkvl di- or tetrah•:drofuram, under re;1c1io11 
condition$ shnifor to·· the conditions used in the 

analogous reactions described heretofore. 

The bist2 - methyl - 3 - foryl) disulfide and 

35 2- - methyl - 3 - foran thiol o( this invention 

can also be obtained by: (a) forming a mix­

ture of thiamine, cystefoe. hydrolyzed veget­

able protein and water and heating the mix­

rnre to reflux for a period of fwm about 2 to 

40 about 10 hours as shovm in United State~ 

Patent 3,394,016; (b) removing the distillate 

at imcrvals; (c) treating the di$ti!Jme in an 

extractive pro-:ess using as an extructsm a 

lnw boiling solvent sneh as methylene chloride 

45 and lhe like, whereby the bis(2 - methyl - 3 -

furyL disulfide and 2 - me1.hyl - 3 - furan 

tlliol of this invemion are obtained; (d) 
sep:muing tlie fury! sulfor compound~ from 

50 
the mixture by means of, for example, a gas­

liquid chromatographic column or column 

c:hromatographic te<".hniques, 

55 

The :following examples are given to Blus­

trate the invention, 

EXAMPlE I 
Preparation nf bis(2,5 - Dimethyl - 3 - fury!) 

sulfide and bis(2.5 - Dimethyl - 3 - fury!) 
disulfide 

Into a 1-liter, three-neck, round bottom 

fla~k equipped with addition funnel and mag-

60 netic stirrer are introduced 175 g of 2,5 

dlmethylfuran and 0.4 g of stannic chloride. 

After ,:voling to -20°C 75.3 g of sulfur 

dichloride, SCI,, is ndded during 33 minutes 
while maintaining a temperatare of -20,·,c. 

of a mixture of mono- and disulfides. Dis­

tilhnfon of 11.0 g of mixture provides 3.8 

g of bis(2,5 - dimethyl y 3 y fnryl} :sulfide, 

b.p. 81-85-'C at 0.15 mm Hg, and 5.1 g of 

bis(2,5 - dimethyl - 3 - fnryl) rnlfide_, b.p. 

112-l 16°C at OAS mm Hg. 

75 

Repeating the above experiment using 985 

g of sulfur monocblodde, S2Cl,, in place of 80 

sulfur dichloride produces a 54.2 g residue. 

Chromatography 011 13 5 5 g of silidc add 

with 5 '.'~ ether in hexane yields 13. 9 g of 

mono- .and disulfide, Dfatilfarion of 11.0 g of 

the mixture gives 1.96 g of a 40/60 mixture, 

a5 determined by proton magnetic resonance 

f PMRi of mono- and disulfide and 6.6 g of 

bis(2,5 • dimethyl - 3 - furyl) disulfide, b.p. 

115"·C at 0.45 mm Hg. · 

The da1a on the b1s(2,5 - dimethv! - 3 -
furyl) sulfide are a~ follows: . 

Pmtion l\.fagnetic ResomuKe 

In carbon 1ctrachloride: 
2.2 (singler, 6 protons) 
2.3 (singlet, 6 protons') and 
5.78 (singlet, 2 prnton·s) ppm. 

fofra-red: 
,\max. 
3,22 
6.21, 636 

7.26 
12.05 

I ntcrpretation 
CH ~tretch or aromatic ring 
c""'c Sttetch of aromatic 

foran ring 
J\.lethyl group 
GI bond of aromatk ring. 

\lass Spectnim 

Ratio of .Mas~ 
to Char<,e 

43 " 
53 
95 
96 

126 
127 
128 
179 
207 
222 

Net Peak 
Height 
1100.-

130.-
140 .. ---
280.-
390.-
310.-
220.-
320.-
210.-
800.--

Pattern 
Inten,s_ity 

10{).ffl 
11.8 
11.7 
25.56 
35.53 
28.25 
20.0 
29,14 
19,1 
72.72 

85 

90 

95 

100 

105 

no 

115 

120 

Both compounds impart a distinct meaty 

llavor to :-1 soup base a, a cont--emration of 

0.2 ppm. The bis(2,5 - dimethyl - 3 - furyl) 

dirulfide is preferred and both 3 • furyl iml­

fides are preferred over bis(5 - methyl - 2 • 

furyl} disu!fid,[! which is found to have on!y a 

chemical, rubbery Ut$te and aroma under 

the same conditions. 125 
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EXAMPLE II 
Preparation of bis(2,5 - Dimethyl - 3 -

fury!) Monosulfides, 
Into a 25 ml tlrree-neck, roui1d-bottom 

5 flask eqnipped wit.h un addition fonnd, mag­
nedc stirrer Ulld ice hath are introduced 9.6 
g of 2,5 - dimethylfuran and 1.104 g of stan­
nic dilm·ide. At a iemperatnre of 0-;:C 2 g of 
sulfur did1Icride, SCb is added during 33 

10 minutes. The reaction mixture is tlien poured 
into 50 cc of ice-water slurry, and the reac~ 
tion mass is extracted twice ·with 20 cc of 
isopemane and once with 40 cc of diethyl 
ether. About three grams of brown oil fa t, recovered after solvent re:1.11oval. This brown 
oil has an odc1r of roa5t meat Cohmm d:uuma­
wg;raphy on 50 g of si!icic acid with 5% ether 
in hexane gives 0.6 g of material having a 
roast rneat aroma. R-echromatography of this 

20 material on 25 g of 5ilidc acid initially using 
hexane and rhen 1 % ether in hexane as 
eluent gives 022 g of a mixture of 2,5 - di -
meLhy! - 3 - furyl monosullide and 2,5 - di -
methyl - 3 - foryl disulfide. 

25 The resulting- mh:mre of bis(2,5 - di -
methyl - 3 - furyl) fiUl.fide and · disulfide is 
recovered after the combined solvent extracts 
have been evaporn:ted. The sulfide and di­
rnlfide have a meat aroma and a cooked 

30 meat taste. 

Elu.MPLE III 
Preparation of bis(2,5 - Dimethyl - 3 - foryl) 

Disulfide 
Into a 500 cc threc~ned:, rcund bottom 

35 flask equipped with a thermometer and addi­
tion fonnel, and immersed in an acetone-dry 
ice bath are added 78.6 g 2,5 - dimethyl -
furan, 0.1 g anhydrous staittJ1c chloride, and 
100 cc }1exane. Over a period of one hour, 

40 27 cc of sulfur monochluride, S~CI,, is added 
while the pot temperature is maintained be­
tween -22'-'C and 0°C. During the last 20 
minutes a vacuum is applied to the reaction 
flask to- remove the hydrogen chloride gas 

45 wllich evohres.. 
At the em:\ of the rc:lCl.ion the reaction mass 

is poured onto 200 cc of a water-k.-e slurry. 
Hexane-ins,Jluble solids are then filtered and 
~he aqueous layer is separated from the hexane 

50 laver. The hexane laver is washed with one 
volume of 10% aquious sodium bicnrbonate 
and then with 100 cc of water. This is fol­
lowed by washes 'fiith 200 cc water, 5';!., 
aque{ms $Odium carbonate and 200 cc water. 

55 The hexane solution is then dried over an­
hydnms sodfom sulfate and filtered, and the 
hexane is evaporated to produce 21.9 g of 
a dark oiL This dark oil, on srnnding, deposits 
a solid. The residual oil is taken up in 50 cc 

60 hexane and tl1e hexane solution is washed 
twice with 50 cc and one with 100 cc af 
water. After drying ov;;'.! sodium sulfate and 
solvent removal, 11.4 g of oil is recovered. 

Ten grams of this crude oil is dismlve<l in 

5''/, of diethyl ether in hexane and subjected 
to column chromatorg!'aphy using a 5.5)<78 
cm column packed with 200 g of silidc add 
and the diethv l ether-hexane mixture as duent. 
An~lysis of the 5.3 g of proauct recovered 
from the ccilumn by means of proton tmig­
netic resonance and infra-red and mass spec­
troscopy confirms the production of bis(2,5 
dimethyl - 3 - fury!) disulfide. Thii mate.rial 
ha8 a roasted-meat aroma and a cooked­
meat taste. 
Analytical data are obtained us follows: 

Infra-red: 
Amax, 
3.22 
6.21, 638 
7.23 

12.55 

Inr~rpretation 
Aromatic CH stretch 
Aromatic ring C=C stretch 
Methyl group 
CH bond of aromatic ring 

Proton .Magnet Resonance; 
In carhm tetrachloride: 

2.1 (singlet, 6 :protons), 
2.27 (singlet, 6 protons), and 
6.0 ppm (~ingk:t, 2 protons), 

Mass Spectrum: 
Base Peak 43, Molecular Peak 254. Other 

peaks in de~cending orde.r: 127, 128, 85. 

EXAMPLE IV 
Production of Furan - 3 - Thiol Derivatives 

65 

70 

75 

80 

85 

90 

A 250 rnl flask fittecl with a mechanical 
stirrer, gas inltt 111be, cakium chloride drying 
tube, thermometer, :ind Y-tub~ is charged 95 
with 50 ml of distilled Diglyme, and the 
Digly.me is saturated with gaseous hydrogen 
chloride at 0-5°C with constant stirring. 

The- flask is then immersed in u dry ice­
isopropanol bath at -80°C. The cookd flask 100 
is charged with 14,0 g (0.14 mole) of 2 -
methyl - 3 - tetrahydrofurnnone_, and 28.5 g 
(0.84 mnlt!) {lf hydrogen sulfide which bas 
been chilled to -80°C is slowlv warmed 
and allowed to boil over into the reaction 105 
flaBk. 

About one-half hour after ihe beginning of 
the llydrogrn mlfale addition a pink-red color 
be.gins to appear in the reaction mbnure. By 
the end of the 2.5 hours required for the uddi- 110 
tion of a!! the hydrogen sulfide, tl1c- n:action 
mixtu-re is orange in color. At this time stir-
ring is stopped_, and the reaction mixture is 
permitted to stand 16 hours. 

A one-•liter Erlenmeyer flask ls charged 115 
w1th suflicient sodium bicarbonate to cover 
the bottom of the flask and is placed into a 
dry ice-isopr(Jpanol bath. The reaction mixture 
is then poured ~lowly over the sodium bi­
carbonate to minimize foaming. Additional 120 
sodium bicarbomte fa added until all foam-
ing c-ease~. The neutralized mixture is treated 
with 200 ml of water and quickly extracted 
with 100 ml o-f methylene chloride, The 
organic solution so obtained is ,lried and con- 125 
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centrated ta provide 395 grams of an oiL 
The oil is distilled under vacuum to pro­

vide a first Cllt tak°Cn at 73-IW°C at 57 mm 
Hg and a seccmd cut at 80-83""'C at the same 

5 pressure. 
Th.: 25 ml of the second portion is dissolved 

in 100 ml of ethvl ether and extracted four 
times ·with 5 mi of 5 ·<. aqueous sodium 
hydroxide to remove the pink color. The rnisk 

10 fraction so obtained is acidified wit:h 11.2 cc 
of hydrochloric add and cxtracied twkc with 
10 ml of ctbvl ether, drkd over sodium rn!­
fate, und concentrated. 

This concentrate ii. then chroni'atographed. 

15 to separate the 2 - rnethylfuran - 3 - wiol 
and 2 - methyl - [2,3H] - dihydrnfuran - 3 -
thiol produced. These thiols have a roasr meat 
aroma with the aroma of the furan - 3 -
thiul being very similar to that nf the di~ul-

20 fide produced in Example HI. 

25 

30 

35 

The analvtical dma on the 2 - m<:1hdforan -
3 - thiol are: , 

Infra-red: 
,\max. 
3.92 

7.40, 6.60 
7.26 

1358 

Imerpretation 
S-H group c011jug:ued wirh 

aromatic ring 
Arnmaric ring C=C bond 
,\leth:,-1 group 
C-H bond of aromatic ring 

Prmon J\.fagnetic Resommce: 
In carbon tetrachforide: 

2.12 (doublet_, 3 protons), 
223 (doubkt, 1 proton:,, 
6.0S (doublet, 1 prown) and 
7.04 ppm (doublet, 1 proton> 

Mass Spectrum: 
Ba~e Peak 43, Molecular Peak 114. Other 

pe:iks in descending order: 41, 45, 85, 
47, 113, 71, 75, 74. 

40 EXAMPLE V 
Prepim1tion of bis(2 - .Methyl - 3 - furyl) 

disulfide 
The thiol produced in Example III is 

oxidized under mild conditions by dissohling 

45 5 g of the thin! in 100 cc nf hexane. The 
solution is placed in a 250 cc flask equipped 
with a sparger supplied by an air source, a 
stirre.r, and a heater. Air is bubbled in at 
room tempemmre at a rare of 20 ml/minute 

50 dnring 20 hours. Solvent is replaced as re­
quired .in order rn maintain the original 
volume uf solution. At the end of ihe reac­

tion period Ihe solvent is ffosh-ci,•aporated and 
the resulting mixtnrc is purified bv ca!umn 

55 chromwigmphv to yield 3 g of bis(2 -
methyl - 3 - fury!) disulfide. 

Tbe purified bis(2 - methyl - 3 - fur:,..,C 
disullide has a full mear flavor and a cooked 

meat 'lToma wl1en used in soup base at a 

60 concentration of 0.2 ppm. In a comparison 
5 - merhyl - 2 - fury! disulfide is also u~ed 

.in soup base at a concentration of 0.2 ppm 
and is found ro have only a chemic.al, rubbery 
taste and aroma. 

The :ma!Ytica! data for the 3-furvl disulfide 
follow: · · 

lnterpreu11ion 
Infra--red 
,\max. 
3.22 
6.32, 6-60 
7.22 

1L28 
13,6 

Aromatic C-H stretch 
Aromatic C=C stretch 
Methyl group 
Furanic ring vibration 
C-H om-of-plane bend of a 

2.3-disub.,tituted furan. 

Proton ,.\lagnetic Resonance 
In carbon fo1,achloride: 

7.14 (doublet, 2 protons), 
6.25 (doubkt, 2 prntons), and 
2.07 ppm (sing!ci, 6 prntom). 

Mass Spectrum 
Rase Peak 113; A1olec,1lar Peak 226; Other 

peak~ in descending order: 43, 45, 51, 
114, S5. 

fatAMl'l.E VI 
The following ingredients are. homo­

geneously admixed at 25"C: 
' Ingredient Amount (g) 

2-Methvlfuran-3-thiul 2J} 

2-M.ethJ·!~[4,5-HJ-dihydrofurau-
3-thiol 0.5 

bis(2-Mcthyl-3-furyl) disulfide 93.0 
bis(2-Methvl-3-furvn mono-

su!fide · • ' 4.0 
bis(2-Methvl-3-furvn trl-

s~llfide · · ·· 05 

The mixture has an excellent roasted-meat 
flavor when used in a soup base at 10 ppm. 

ExAM.PtE VII 
The mcmosulfide prepared in Example I is 

dissolved in propylene glycol to provide a 
0.1 °·.', solutton. This solution in the amount 
of 0,966 g is add('J rn 73 g of fl ,ollp b::i,e 

consisting of: 

Ingredient 

Amount 
(Parts/ 

s 

65 

70 

75 

80 

85 

90 

95 

100 

105 

Fine ground sodium chloride 
Hydrolyzed ·vegetable protein 
Monosodium glutamate 
Sucrose 

100 total) 
35.62 
27.40 
17.81 
10.96 no 

Beef fat 
Serlmess caramel color 

(powder B & q 

5.48 

2.73 

The resulting milnure is added to 12 
ounces of boiling water to ohtain a ~nup hav­
ing an excellent meat f!avr,r. 

The composition of Example Vl (.005 g) 
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when added to the above soup base also pro­
vides a soup having a good roal!fted-me.2.t 
flavor. Similar results are obtained when the 
bis(2 - ethyl - 3 - furyl) sulfide or bis(2 -
propyl - 3. - furyl) disulfide is used. 

EXAMPLE VIII 
One-half gram of the soup base mh:ture 

of fa::implc VII is emulsified in a 5olution 
c.ontaining 100 g gum arabk and 300 g water. 

10 The resultant emuh,ion is spray-dried with a 
Bowen Lab Model Drier utilizitlg 250 cfs 
of nir with an inlet temperature of 500°F, 
an omlet temperatun:: of 2oonp, and a wheel 
speed of 50,000 RPM. 

15 Twelve grams of the spray-dried ma,erfal 
fa mixed with 292 g of the soup base set 
forth in Example VII. The resulting mixture 
fa; then added to 12 ou11ces of boiling water, 
and r-n .excellent roasted-meat flavored soup 

20 is obtained. 

25 

3-0 

35 

40 

45 

50 

55 

EX,\MPLE IX 
The following ingredients are selected and 

mixed as described in Example VI to yield 
compositions having excellent meat flavor: 

,MIXTURE A 

Ingredient 
2-!viethylfuran-3-thiol 
U,{ethyi-3-thiol-[ 4,5H]-

dihydrofuran 
bis{2-1\1ethyl-3-foryl) 

disulfide 
bis(2-Methyl-3-furyl) 

monosulfide 

MIXTURE n 
his(2-Methyl-3-f uryl) 

trisulfide 
his(4-Methyl-3-fttryl) 

trlsulfide 
bis(4-Prnpyl-[ 4,5H]-dihydro-

3-furyl) mono~11lfide 
bi5(2,5-Dimethyl-3-furyl) 

monosulfide 
Corn oil 

MlXTllRll C 
2-Hmylfuran-3-thiol 
2-Butvlfuran-3-thiol 
bis(2-Pentyl-3~furyl) 

trisulfide 
bis(2-Ethyl-5-isoprupyl-[2,3HJ­

dihydro-3-ftiryl)trisulfide 
hh:(2-Bmyltt'trahydro-3-furyl) 

monosulfu:le 
Gum nrabic 

Amount 
(Parts/ 

100 tot11!) 
5. 

5. 

1. 

89. 

15. 

5. 

5. 

25, 
50, 

9. 
9. 

30. 

1. 

L 
50. 

EXAMPLE X 
Isolation of bis(Furyl) Disulfides from a 

Reaction Mixtnre 
A 4,000--pormd batch having the following 

composition: 60 

Thiamir.e liydrnch!oride 
L-Cysteine hydrodiforide 
l-Aa.ggi (Registered Trade Mark) 

4 BE orotein hvdrolvsate 
Water · • · 

parts 
8.8 
8.8 

309.6 
672,8 

1,000.0 

is heated at reflux for four hours. After the 
first 45 minutes of reflux a total of 40 gal-

65 

lons of condensate is removed uniformly over 70 
1he next 3 hours and 15 minutes. Each gnllon 
of condenwte is extracted with 400 ml por• 
tions ,Jf methylene chiotide. After removal 
of the mctliylene chloride under vet}' mi.id 
vacuum, a 50 ml :re-~idue is obtained which 75 
possesses an extremely powerful roast-meat 
arnm.a. 

Prefarative thin-layer chromatography 
(8X8 'X 1.25 mm, silica-gel G, 200 ,\jplate) 
of approximately 2,4 g gave 0.066 g of a 80 
pure compound having a goud basic roast­
meat aroma upo-n proper dilution. The mruis 
spectrum of 1his compound is as follmvs: 
m/e (rel.. intensity 226 (9.6), 227 (L9), 228 
(1.7), 113 (10,0), 43 (4.7), 114 (4.4), 45 (3Ji), 85 
85 (3J), 51 (2.9), 69 (17,6). Proton magnetic 
resonance in carbon tetrachloride shows 2.07 

I 
(singlet, 2-CCfJ:i), 6.25 (doublet, 2 foryl - I 
protons}, and 7.14 ppm (doublet_, 2 furyl 
protons). 90 

The above dai::a arc in excellent agreement 
with the propo5ed structure of bis(2 - methvl -
3 - fury!) disulfide: ' • 

When the crude extract is analyzed by pre- 95 
parative gas/liquid chromatography a com­
pound having a very intense pot roast odor :is 
obtained. This compound has been identified 
as 2 - metiiyl - furan - 3 - thiol. 

fa:A1'.U'LE XI 100 
Prep,mition of 2-1\lcthyl-3-Furantbiol 

A 500 cc three-neck round-bottom flask is 
fitted witli a Y-tube, thermotnete.r:, a.'1d stirrer 
and is then cliarged with 32 g of fumi:ng- sul-
furic ncid (oleum) containing 20% so?.: The 105 
temperature is maintained at 2428°C, and 
40 g (0.318 mol) of 5 • methyl - 2 - furoic 
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add is slowlv added to the olcum durin:,: a 
oeriod of 45° minutes. After addirkm is com­
plete, the reaction mixture is stirred for an 

additional 2-1/4 hour~ :-aid thtn !ie!d for 
16 hours. 

The reaction mh:ture i;; thereupon poured 

nvc-r 600 cc nf ke-waR'.1' mixture and neu­
tralized to pH 5 with 430 g of barium ~·ar­

btma1e, durlng which neutralization II thick 
paste form,. After addition of 500 cc of 

water, tl1e paste i~ boiled and then vacuum­
filtered while hot.. The barium iulfate-nm­

taining solids whidi remain after !i!tration are 
boiled with 700 cc of water, ,rnd the mixture 

is vacuum-filtered while het: Both filtrates are 
combined ::md -refrigerated for two dan; to 

form crYstals whidt are recm·ered. The lil­
tr,ue is evaponned w a volmnc of about 500 
,T and coded in ice to recover further crYs­
t:1 k The rcma.ining filtrate is e·,apM,ited- tn 
a n1lume of 50 cc, 100 cc of methanol is 
add~d, and the li<:ruid is chilled to obtain 
cn·srais. The ,·ie!d 'of solid~ (barium - 2 -

methd - 3 - ·su!fo - 5 - furoic as:id1 from 
the three crvstallizatfom is 93.5 g, ·· 

Barium -·· 2 - methvl - 3 - ~sulfo - 5 -
forok add in the m110Hnt of 9S.2 g and 
1800 cc of distilled water is c:har:::cd rn ,, 
flask, and the flask is heated in a s,e;im bath 

1n 7tYC until all the solids :1re dbsolved. 
Thcn, 116 g of 20'· ·. aquenu~ mlforic acid 
i5 gradually added to predpiiate barium sul­
fate. The decanted lkmid is CNJled in k:e and 

filtered. The .nner is evaporated from the lil­
trate, and the remainder is evaporated under 

hi!:!;h vac.unm at room temoerarure to obtain 
35.1 ?: of yellow oil ,\·hkh en-stallile.'i after 
htimi: }ield in a de~keator overnight. 

The sodium salt of the ,,ulfo furoic add 
h Prepared by dissolving 33 .1 g of the crys~ 
tallized oil r,ulfo furoic acid) in 100 cc of 
wa,er and gradually adding 6.75 g of sodium 
b1carbrrnate. After drvin~ in a steam bath 
and tlien in ,1 v,1cuun1 desiccator, 37A g of 

the ~odium salt eomaining water of ,;n-~;ta!-
!in1fr,n is obtt1ined. · 

Tli,: wdium rnlt i~ decarbox,-iated by 
charging 13.2 g of mercuric chloride iHgCJ> 
in 60 cc of \'vater tn a 500 cc th;ec.:-ne,i 
rm.md-bntrnm ila:J:.: fitted with a condcmcr 
havil~g a gn~ ourkt and with a Y-!llbe, a 

nitrogen inlet, a stirrer, a.nd a hearing nrnmlc. 
Then 11.1 g of the sulfo furoic add s,1dimn 
s:ilt in 80 cc of "lvster j, char 0 ed to the 
fl11!ik, and this i~ followed b\· 1.95 g of sodium 

lwdroxkk in 20 cc: ◊f water. The mixture is 
refltrs:ed for 2 hour, and 40 minute, while the. 

pH is maim:ained at 4-5 b~, addition of .wue­
om sodium hrdroxide M. hvdruchlork add 
as rcquird, and carbon dioxide cvnlvcs. The 
mixture k then cooled to room tempera~ 
ture and filtered. The filtrate is adiu~ted to 

pH 7-8 with rn·-.:. aqueous sodium bicar­
bomite, arid hydrogen sulfide i, bubbled 

1t1rnt1gh the mixmrc to pn..·dpi!ate mer-

curie sulfide. The mercuric 1,ulfiide is 
~epar.a1ed by !ilrrntion and the filtrate 
is conccmrnted in a rotary evapornwr. 
About 30 ~·c of water is added to dissolve all 
the solids after concentrntfon and the mixture 70 

is cookd ro cryHallize out 4.93 g of 2 -

meth•,l furan - 3 - ~ulfonic material. The 
,;:ry;;ta!:; are fiher~d from the rnpernatant and 
dried. 

The sulfoni..: add deriv::ni,;e is rnnvened 75 

to rhe ~nlfond chloride derivative br treat­
ment of U g of the su.lfonk acid with 33 g 
of thionyl d1 !oride and two drops of dimethyl 
formamide for 75 minutes at 25''C Tbe cx-
ce,.s th!nn;-1 chloride h removed on a rutary 80 

C\·aporator, tlle residue is washed with 
henzenc., and the benzene i~ stripped off to 
cb,ain 0.88 g of amber oil having a sharp, 
me.it\" odor. 

Tlie ,1mlll'r oil so obtaLn{'.d i;; thrn rca-:ted 85 
wi,h 0.8 ,g- of lithium a!umfoun1 lwdride in 30 
cc: of diethvl e,her. The reaction is carried 
out b,; adding the hydride 10 20 cc of ether, 
liltering, adding the oit in 10 cc of ether at 

reflux during n period of eight minutes. The 90 
reflux is then nmdnud for 75 minutes. After 
rclfox the remaining hvdridc in the mixture 
l~ reined with methai1ol in ether, and the 
prodtlct rn obtained is poured imo ·ice water, 

:ddified 1.0 pH 1 with hydrochloric add, 95 
and ei.:trncted 'with ether to obtain an oil. This 
oil i~ dried, fiite.red, and stripped of ether 
,o obtain 0,27 g of a yellow oil having a gnud 
mcctr\' arnma. 

Primm magnetic -rewnance of the major 100 
peak obtained from this oil by gas-Hquid 
cl1roma,,,graphy shows a thiol. f,,fa,s spectro­

~.:np:,· of this nutcrial 5hows peaks at 114 
a:1d 1 n, The,c resul!s ~:onfirm ihe prcidunion 
,J tb·z 2 , methyl - 3 - furanthio!. 105 

I!XAMPLE XII 
Pr::-paration of b::s - !2 - mnh\'I - 3 - furyl) 

lctra~uHide . 

To a fla,k -:onta111mg a folution of 2 - 110 
mc:thd - 3 - fmamhio1 (1.65 g) in ethyl ether 
(J.0 ml.'· trnJ solid ~odium bic;:irbomtte (3.0 
g: cooled rn -3(r:•c was added dropwise a 
solution of sulfur mcnochlcride .tI.Ol g', in 
ethd ether )0 ml). After s,~nding .• 45 115 

mimlte;; the reaction mixture is poured into 
wa1er (75 ml., the upper layer is separated 

and washed with w:iter (25 ml\ After back­

extracting the aqueou~ washing, with ethyl 
ether (25 mJ.1 the ether solutions are com~ 120 
bir.ed ·and w,1,hd with water (2X30 ml.) 

until t!K· pH of the ,vash is :1bour 5. Drying 
the ether solution with anhydrous sedium 
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mlfate followed by solvent removal in t•acuo 
gives 1.6 g. of crude bis(2 - methyl - 3 - fury!) 
tetra£u!fide. 

Column chromatography of the amber oil 
5 on 60 g. of silidc add packed in hexane fol­

lowed by elution with hexane g1ves Ll g. of 
analyticaliy pure bi.s(2 - methyl - 3 - furyl) 
tetrn~ulfide as a light yellow oil. The purified 
bis(2 - methyl - 3 - furyl) tetrasu!fide has a 

lO foll meat flavor and brothiness when used in 
~oup birne nt H concentration of 0.2 ppm. 

15 

20 

25 

30 

.35 

Infra-red 
,\mas 
3100 
2900 
1570 
1510 
1435 
1380 
1225 

1122 
1086 
938 
887 
730 
645 cm-1 

Proton Magnetic Resonance 
in carbon tetrachloride. 
237 (singlet, 6 protons) 
6-33 (dnuble.t, J=2H:z., 2 protons) 
7.20 (dnublet, J=2Hz_, 2 protonB) 

M.ass Spectrum 
Base Peak 43; .M.nlecnla:r Peak 290. Other 

peaks in descending order 113, 45., 226, 
114, 51, 85, 69. 

Elemental analysis: 

Cakulated for cl(JH1Q03S-i; 
C_, 4L35; H, 3.47; S, 44.16. 

Found: C, 41.52; H, 3.38; S, 43.77. 

40 EXt\MPLE XIII 

45 

50 

The following ingredients are homo­
geneously admixed at 25°C: 

Ingredient 
2-Ethylfuran-3-thiol 
2-Butylfuran-3-thiol 
bis(2-Pcntyl-3-fury1) 1:risulfide 
bis(2-Ethyl-5-isopropyl-[2,3H]-

dihydro-3-furyl) trisulfide 
bis(2-Buiylt:etrahydro-3-furyl) 

monosuHide 
bis.(2-.M.ethyl-3-foryl) tetra­

sulfide 
Gum arabic 

Amount (g.) 
9 
9 

30 

1 

1 

5 
45 

Total 100 

55 The mi:>..-tnre has an excellent masted-meat 
!favor and may be added to a soup base at 
10 ppm. 

V?HAT WE CLAIM IS:-
1. Furan derivatives having the formula: 

wheren u is one and R1 is hydrogen or n is 
one_, two, three, or four and R1 is a moiety 
C!f the formula: 

60 

or 1i is two or three and R1 is alkyl, and 65 
wherein R,, and I~ are alkyl_, R~ and R, are 
hydrogen or alkyl, and each dashed line repre~ 
sents a single or double carbon-to~carbon 
band. 

2. Furan derivatives as claimed in claim 1., 70 
wherein the alkyl groups a.re methyl or ethyl 
groups, 

3. Furan derivatives as claimed in claims 
1 or 2 wherein, in the general formula, both 
dashed lines re-pr.e~nt double bonds. 75 

4. bis(2-Methyl-3-furyl) disulfide. 
5. 2-Methylfuran-3-thiol. 
6. bls(2,5-Dimethyl-3-furyl) sulfide. 
7. bis.(2,5-Dimethyl-3-fnry!) disulfide. 
8. 2-Mcthyl-[4,5H]-dihydrofuran-3-thiol. 80 
9. bis(2-Methyl-3-furyl) tetrasulfi.de. 
10. Furan derivatives as claimed in claim 

1 and substantially as described in any one 
of the Examples herein, exduding those com­
pounds. spedficnlly claimed in claims 4-9. 85 

1 L A process for the production of furan 
derivatives which comprises reacting a 2.S ~ 
dialkylfuran with sulfur monochloride or sul­
fur dichloride and fon:ning his(2,5 - diaJk}·l -
3 - fury!) disulfide o.r bis(2,5 - dialkyl - 3 - 90 
furyl) sulfide respectively. 

12. A process as claimed in claim 11, 
wherein the reaction is carried out in the 
presence of a Lewis' .acid as catalyst. 

13. A process ai claimed in claims 11 or 95 
12,. wherein the reaction is carried out for 
a periOd of time betw;:en 15 minutes and 2 
hours. 

14. A process. as claimed in any one of 
claims 11-13, wherein the reaction tempera- 100 
ture is within the range from ----30°C to 
+50°C. 

15. A process as claimed in any one of 
claims 11-14, wherein the proportions of 
the rezctants are such that the dimethyl furan 105 
compound is used in large molar excess over 
the particular ~'Ulfur chloride used.. 



Motif Exhibit 1150, Page 844 of 1599

Case No.: IPR2023-00208 
U.S. Patent No. 11,224,241

12 1,256,➔62 
12 

---~-•--~~-~,,, ______ ,, ____ ~ ............. ,,,••-••n•s~-s~,~•--,~,-,,•••--n,,~~.,,,••-••n~.,,,••-•••••ss-•s-•s~,,,••--•,,~--, 

5 

16. A prnc.::s for the production of furan -

3 - thiols and a!kvl-substituted furan - 3 -

thioh which comprise~ :reacting au appropriate 

dihdrofuranone-3 or tetrahvdrofuranone-3 

v.rith hvdrogen sulfide imder acidic conditions 

to give furan - 3 - thinb, dihrdrofuran - 3 -

thici!s. tetrahvdroforan - 3 - thiones o.r alkv!-

rn.bstitllted derivatives t11ereof. -

17. A process as claimed in c!a{m 16, which 

10 .::nmpris.:s :rc:i;.;ting a 2 - alkyltetrahydro -

furnnone - 3 ,,·ith h<:drogen sulfide under 

addfo c<Jnditions to form -alhlfurnn - 3 -

1hiol and 1.llkvldihvdrofttrnn - 3 - thio!. 

15 

.:.:n 

25 

30 

35 

40 

45 

l:S:. A proces>l llS claimed in daims 16 or 

17, whcrcin the reactfon is carried out in the 

presence of anhydrous hydrogen chloride 1.lt. 

a temperatur~ within the range from - 60 

t<i -100'-'C. 
19. A process :is daimcd in an"v one of 

daim~ 16-18, wherein at lew,t one nf the 

thio!s is oxidized under mild cl}ndition, w 

produce the ,,-:orrespnnding di!mlfide. 

20. A proce,s as dain1cd in claim 19, 

whe..rein the rhiols are mddfacd hy passing an 

air &tr~m through them at zoc:c and 760 mm 

Hg pre~sure for 8 hours. 
21. A process ;,s daimed in daim 19, 

wherein the thiols are oxidised with a mild 

(,xidising agent ~dccted from ferric -:hloridc, 

fodinc~potassium iedide, dfmcthyl disulfide 

or dirnethv!,ulfoxlde. 
22, A procesac for the pr!lductlon of furan 

derivatives ,vhich compri3es r.:acting a 2 -

alksl •· 3 ~ hafoteirah,·drofuran with sodium 

hvdrosulfide tu form ·2 - alkvltetrahnlro -

fi1ran - 3 - thiol. · · 

23. A process as claimed in daim 22, 

wherein the reaction is carried out under 

reflux condirions in the presence. of a vehide. 

24. A process for the production of a furan 

derivative which comprises reacting a 2 • 

alkyl - 5 - foroic add, a 2 •. alkyl - 5 -

cyani)for:rn, or a 2 - alkyl - 5 • haloforan with 

olcum to produce the corresponding 3 -

5t1lfofuran derivativi!_, removing the 5 ~ub -

stiment. bv knewn methods to obi:ain 2 -

25_, which comprises reacting ihe 2 - alkyl ~ 

foran - 3 - thiol with alkyl disu!fur chlC!ride 

to p:rodu.;;e u!kyl(2 - alkyf - 3 ~ foryl) tri -

sulfide or '<\'ith alkyl sulfur chloride to pro­

duce alkvli"2 - alkd - 3 - furrLdisu!fide. 

27. A" ffavodng or .flavor enhancing: com­

position compd,ing a furan dedvat1vc ~having 

the forml!la: 

Wherein n is one to four; R1 h bydmgcn, 

alkyl, a.lkenyl, slkadienyl, or a moiety of the 

formufa: 

and R_._, R ,, R,, R",, R, and R, are hydrogen, 

alkyl, alkenyl, or alkadienyl, or taken tog.:ther 

R, and R., and/or R; and R, form cydi­

alkyl, cydialkenyl, cydfalkadienyl, bcnw, 

thieno, dibydrothieno, tetrahydmthieno, 

furnrm, dihydrofurana, l)f tetrahydrofurano 

rings; and the dash{:d lines repre,cnt single 

or double carbon-to-carbon bonds, together 

with a suitable whicle or carrier. 

28. A composition as claimed in claim 27, 

compTi$ing a - for:m derivath·c as claimed in 

daim L 
29" A compnsition m; claimed in claim 27, 

compri,ing a foran derivative as daimed in 

an.; tine of daims 2-10, 

70 

75 

80 

85 

90 

alkd - 3 : sulfofuran, reacting the sulfofuran 

\vith thinnvl chloride ·to form~ 2 - alkvl - 3 • 

(chlorosulfo)uran, and reducing: the (ch!orn • 

H1lfo)furan to produce 2 . alkylfurar: - 3 -

thiot 

30. A coniposidcn as claimed in duim 27, 

comprising a hir:m derivative prepared by a 

prncess claimed in anv one of claims 11-26. 

· 31. A composition· as claimed in any one 

of daims 27-30, wherein an auxili:iry :flavor­

ing adjuvant is present. 

95 

50 

55 

60 

65 

25. A proccs-s as claimed in claim 2-1-, 

wherein the 5 furnk add i:'i used as starting 

material and, after the treatment -with oletun, 

tbe bari1.1m salt of the resulting add .is ob­

tained by treatment of the add with excess 

barium carbonate and the barium salt i,; 

c(mvertcd to the sodium salt whkh is then 

decarbox\·larcd ,dth an ecmiva!cnt amount or 

ex.cess of mercurk chloride in ;l refluxing 

nqueous solution, and the resulting sodium 

sulforiate is reactc:d with a 7-8 fold excess of 

rhionY! d1lorid.e H form the 2 - all-'.yl - 3 -

:chlorosulfo) furan. . 
26. A prnce,:-; a, daimed !ll daims 24 nr 

32. A composition as claimed in claim 27, 

where1n 0.0001 '/. to 100./ by weight of furan 

derivative is present based on the total 

weight cf the eomposi;ion. 
33. A food compu,ition rnmpri~ir;g a food~ 

stuff and a compGtmd as claimed in daim 1, 

in suflki<:nt qualltity m impart a roasted meat 

flavor to the c-nrnposition. 

34. A process for flavoring a foodstuff 

which comprises admixing an effective amoum 

of a composition as claimed in claim 27 with 

the food~mff" 
35. A process for 1he production of a 

100 

105 

llO 
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furan derivative sub;,tantfallv as hereinbefore 
described in any of Examples 1-V, XI or 
XII. 

36. Furan derivatives ,vhen produced by 
5 the process claimed in any one of daims 11-

26, 

Far the Applicants, 
CARPMAELS & RANSFORD, 

Chartered Patent Agents_, 
24 Southampton Buildings, 

Chancery Li.ne, 
London W.C.2. 

Priu~ml for Jfor l\fo.jest.;y's St'ationery Ofil1:l<, by the 9ot1rier ~reas, L1m,mington Spa, 197L Published by The Pat&nt Office, 25 Southampton Bmldmg,i, London, WC2.A 1AY, fn:m.1 which (lopies may bll obtainea, 
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A2B 6A 
(Tl) Invento:rs GODEFRIDUS ANTONIUS MARIA VAN DEN 

OUWELAND and HENDRICUS GERARDUS PEER 

(54) FLAVOURING SUBSTANCES PREPARED BY REACTION 
OF B:ETEROCYCLIC KETONES WITH HYDROGEN SULPHIDE 

(71) We, UNILEVER LIMITED, u com--
pan}' regis1t:red under the laws of C'rreat 
Britain, of Port Sunlight, Birktllhead, 
Cheshire, England, do hereby dcclare the in-

5 vention,. for which we pray that a patent may 
be granted to m, and the rnethod by which it 
is to be performed, r.o be p-articularly de­
scribed in and by the- following statemcnt:-

The invention relates. to the preparation of 
10 artificial flavouring substances and their me 

in the llavouring of foodw:iffs. In particular, 
the invention fa concerned with the prepara­
tion of substances capable of imparting a 
savoury :t1avou.r_, for eimmple n flavour :re-

15 scmbling that of roast or fried mi::at, to food­
stuffs. When the foodstuff is of a type which 
already has a savoury flavour, then such a 
flavour may be imp:roved by judicial incor­
poration of these substances. 

20 We have dis1.--overed that certain hetero---
cyclic ketones are capable of reacting \'.'ith 
certain organic o:r inorganic su!phuN:fmt.ain­
ing compounds with the formation of a :re­
ac1io11 mixture which has aroma and flavour 

25 characteristics remarkably similar to· that of 
cooked meat, 

Accordingly, the invention provide.s a pro­
ce~s for the preparation of a flavouring sub­
stance in whi.ch process a heterocyclic ketone 

30 huving the stru,qure: 

·where X is one of the groupingll : 

"" ......... 
C'M,,, CHCHs, 

... ______L___ ___ / _____ _ 

"' CHCHROH, 
/ 

'­CH 
I! 

CH 
/ 

or 

and where R is an alkyl radical having from 
1-4 carbon atoms, and where R' fa 
hydrogen or an acyi radical having from 
2-7 carb{ln. atoms or an alkyl radical 
having from 1-1- carbon atoms., 

is reacted in the presen.ce of water with 
hydrogen sulphide or other ~ulphur-containing 
compound which is capable of libe-.rating 
hydrogen sulphide under the reaction 
conditions 

The ketones thus comprise a class of com­
pounds which are substituted funmones or: 
pyrones, especially those where.in the alkyl 
radical denoted by R in the ubove structural. 
formula is a methyl_, ethyl, n-propyl, iso­
propyl or: n-butyl radical and wherein R' 
is hydrogen. 

Although the radical R' is preferably 
hydrogen~ we have found that certain organic 
radit11l substituents react in a similar manner 
to form fl!ivouring substances according to 
the invention. Thus, for example-, R' may 
alternatively be an ac:yl radical such ns acetate, 
propionate_, n-butyrate, fao-butyrate and 
bi:nzcmte, or an. alkyl radical such as methyl, 
ethyl, n-propyl;, foo-propyl and n-butyl. 

Cermin nf these: compounds show ketlJ-enol 
tautome.risation,. but from analytical data in­
cluding .infra-red and umr-spectra, it is 
believed that under normal conditions they 
are present fa the ennl fonn represented by 
the above structural formula. 

Preferred examples of the furanones which 
may be reacted with hydrogen sulphide 
aa:ording: to the invention are-: 

35 

40 

45 

50 

55 

60 

65 

70 
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4 - hydroxy - 5 - methyl - 2,3 - d.ihydro­
furan - 3 - one 

4 - hydroxy - 2,5 - dimethyl - 2,3 - di­
hydrofuran - 3 - one 

5 4 - hydroxy .. 2 - methyl - 5 - ethyl - 2,3-
dihydrofuran - 3 - one 

4 - hydr~]' - 5 - methyl - 2 .. ethyl - 2:,3-
dihydrofuran - 3 ,.. one 

4 - hydroxy - 2,5 - diethyl - 2,3 - dihyd.ro-
10 furan - 3 - one 

4 - hydroxy - 2- - hydroxymethyl - 5-
methyl - 2,3 - dihydrofuran - 3 - one 

4 - acctoxy - 5 - methyl - 2,3 - dihydro-­
fumn - 3 - one 

15 4 - methoxy - 2,5 - dimethyl - 2,3 - di-
hydrofuran - 3 - one 

Of i.hese furanones, the first three named 

examples are the most prefer.red. 
The alkyl: substituted furanones which are 

20 used according to the present invention can 
be prepared by hearing and reacting a di­

keto diester of the general formula: 

in which R, and R~ represent a hydrogen 

25 atom or an alkyl radical containing 1 or 2 
carbon atoms~ with the provision tliat the 

number of carbon atoms: of R~ and R,., together 
is at least one and A~ and A2 represent acid 
radicals. The acid radicals may be derived 

SO from carboxylic acids, espedally from lower 
aliphatic carboxylic acids-. Preferred ester 

groups are those derived from acetic and 
propfonic acid. 

The reaction :is carried out in an aqueous 
35 acidic medium which contains at lean 50 per­

cent by volume, preferably at least 7 5 percent 
of v.,ater.,, the remainder being a watcr-misClble 
polar solvent as:, for example a lower aliphatic 

alcohol such as methanol and ethanol. 
40 The acidic compound available in the 

aqueous acidic rne-dium may comprise an in­
organic acid, a carboxylic acid, or, for 
example, an organic sulphonic add. Suitable 
acids- include hydrobromic or hydrochloric 

45 acid, sulphuric acid, phosphoric acid~ fonnic 

acid, acetic acid, propionic acid, and p­
toluene sulphonic acid. Polycai:boxylic acids 

and hydroxycarboxylic acids are Jess suitable. 
The use of strnng acids, showing a pK value 

50 below 5 or rather below 4, is particularly 
preferred. 

The amount of acid in the aqueous medium 
is not particularly critical and may vary 
widely. Good TI:Sults have been obtained with 

S~ amounts of 0.1-5 equivalents of acid per 
litre medium. Also the concentration of the 
dikcto diester in the aqueous medium may 
vary widel}r, Generally, less than 200g of di-

keto dieste-r are dissolved per litre of medium. 
For practical reasons, in particular to :reduce 60 

the volume of me reaction mixture, the use 
of too dilute solutions is avoided, A practical 
range is from 10-lOOg of diketo diester per 

litre medium. 
The reaction temperature and time of re- 65 

action are :related. For convenient reaction 
periods in fue range of 0.5-10, preferably 
from 1-5 hours, it is preferred to conduct the 
reaction at temperatures above 75,::ic, prefer-

ably at boiling temperature at atmospheric 70 
pressnre. It is however possible to obtain a 
satisfactory conversion at lower temperatures, 
for example of about 50°C, provided the re~ 

action period i$ suitably adJusted to at least 
20 hours. 75 

After termination of the reaction the 
aqueoUE reaction mixture is allowed to cool 
and the desired furanone derivative is isolated 
in a conventional ,vay. This could be done, for 

example, by extraction with ether, drying of SO 
the ethcral solution and evaporation of 1he 
solvent. Und~ired polymeric contaminants are 

removed by distillation of the product under 

diminished pressure. 
Esterification or etherification of the 85 

hydrm,-yl group in the 4-position rnay be 

achieved by conventional methods. 
The diketo diester starting materials for 

the prm.e-ess according to the invention ca., be 
prepared in various ways. A convenient 90 

method is via acetylenic mmpouru:1~. 

Step !-Preparation of :m alkyne diol 
Acetylene was coupled with two moles of 

aldehyde using two mole.'> of a Grignard com­
pound. This method is described iii Bull. Soc. 95 

Chim.-France 425 (1956}. Alternatively a 
1-alkyne-3~ol could be coupled with form­

aldehyde as described in Annalen 596 525 
(1955) or by coupling a 1-·alkyne-3-ol and 
other aldehyde:; or kctones (a.'> described in 100 

Bull Soc. Chun. supra}. 

Step 2-faterification of the alkyne diol 
The diacetates were convenie11dy pre.pared 

by reacting with acetic mihydride in the 
preEence of e.g. pyridine or sodium acetar.e. 105 

Step 3-Oxidation of the alkyne diester 
The alkyne diester was oxidized whh dilute 

aqueous por-assium permanganate at a low 
temperature yielding the diketo dies~r. This 
method .has been de.scribed in Bull. Soc. Chim. 110 

(France) 789 (1949). 
Preferred examples of the pyrones which 

may he reacted with hydrogen sulphide 
according to the invention are: 

3 - hydroxy - 2 - methyl - 1,4 - pyrone 115 
(rn.altol) 

3 - hydroxy - 2 - ethyl - 1,4 - pyrone 
( ethyl maltol) 
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The sulphur contalrung compound with 
w±!ich the furanone or pyrone i'> reacted is 
hydrogen sulphide, in the form of a gas, 
liquid or solution, or an organic ot inorganic 

5 compound which is capable of liberating 
hydrogen sulphide, either in gaseous or mtcent 
fo:rm, under the reaction conditions-. 

Suitable examples of organic sulphur-con­
taining compounds are cystcine, or a peptide 

10 containing ~")'Steine sw..'h as glutathione, 
cystine, mercaptoacctamide_, thiom:t;tarnlde or 
salts., for example pntassium or sodium salts, 
hydrochforides, e~ters or other i,imple deriva­
tive5 of these sulphur-containing compounds. 

15 Suitable examples of inorganic sulphur-
containing compounds are sulphides or hydro­
sulphides of alkali metals, alkaline . earth 
1rn::rah or ammonia, such as sodium !.-ulpMde, 
potassium &11lphide, ammonium sulphide, cal~ 

20 cium sulpliide o.r ,he c.'firre~'Ponding hydro~ 
sulphides. A!so, other inorganic meta.Ilic 
sulphides., for example femms sulphide, may 
be used. 

The reaction mixture comprising at least 
25 one ketone and hydroge11 sulphide or a 

sulphur-containing compound as herein de­
fined which react to fom1 the flavour sub­
stances according to the invention, may 
optionally also ainrnin other ingredients which 

30 improve or enhance die charncter of the 
:flavour which subsequently is produced. These 
optional ingredients may be added before, 
during or after the ketone and hydrogen 
milphide or sulphur-containing compound 

35 react. 
Thus it is possible to indude in the re­

action mixnire amino: adds,. the preferred 
amino adds being one or more of the follow­
ing: ttrgirune, gluramk add, proline, glycine; 

40 «-alanine, J]-alanine, threonine, lysine, leudnc, 
i,m-leudne, serine, valine, histidine, cysrcine 
and cystine or a S!Ut thereof. Cysteine and 
cyst.foe may of o:mrse serve iu the reaction 
as sulphur-containing compound1, according 

45 to the invention. 
It is also possible to include in the reaction 

mixture as an optional iugn:client H mom1. 
sacch.aride or a carbohydrute ·which is capable 
of being hydrnlysed to a monosaccharide under 

50 the conditions of the reaction. The most suit­
able monosaccharides are hexoses, such as 
glucose, and pentoses, such as ribose, xylose, 
rhamnosi:': and arabinose. 

It fa also possible to conduct r11e reaction 
55 in the pre1>cnce of C1~-C,., aliphatic fatty 

add, fur example~ palmitic acid or oleic acid 
or a salt., ester or glyceride thereof. 

The· proportions of the ketone to hydrogen 
&,,lphide or sulphur-containing compound 

60 which are present in the reaction mixture may 
vary widely. Thus it is possible to use pro• 
portion!> on a weight h.<1:.is of from 1 part 
ketone and 50 parts hydrogen sulphide or 
sulphur•containing campound to 50 parn 1 

65 part hydrogen sulphide or sulphur•contaiuing 

compound. Preferred weight proportions are 
between 1 part ketone and 10 parts. hydrogen 
sulphide or sulphur-containing compound to 
10 parts ketone and 1 part hydrogen sulphide 
or sulphure•containing compound. 70 

Where the reaction conditions are. such 
that ex"Cess hydrogen sulphide remains after 
the reaction is complete, it is advisable to 
allow the reactants to stand, ot' to- apply 
ventilatkin or other means to remove the 75 
exce,;s hydrogen sulphide~ otherwise the 
:flavour substance may be objcctimiable due to 
re.sidual :hydrogen sulphide. 

The reaction should be conducted under 
conditiOT.s in ·which at least a trace amount 80 
of water fa present in the reaction mixture; 
suitably the amount nf wnreJ" present should 
he Rt Iea&'t equal by weight to the amoullt of 
hydrogen sulphide or the sulphur~containing 
compound. It is however preferred for reasons 85 
of convenience that the weight of water should 
be at least equal to that of the reactants, 
so that intimate mixing of the .ingredients is 
th.ereby facilitated. In general it is not m:ce~• 
sary that: the weight of water present should 90 
exeeed 100 times that of the react.ants, 
primarily to facilitate rnooequem: concentra-
tfon of the flavouring substances which are the 
products of the' reaction. It is also possible to 
conduct the re.action w1iere the water is bound 95 
in the form of watel· of crystallisation. As an 
example, sodium sulphide no;llll!ydrate may be 
employed in the re.action to act huth as a 
~ulplmr containing compound and as a source 
of water, 100 

'The rare at which the ketone and hydrogen 
sulphide o:r sulphur~containing compound 
react is dependent on the temperature of the 
reaction mixture, liigher temperatures in 
general resulting in a faster rare of reaction. 105 
However, we have found that it fa possible 
to uhtain the flavour substances according to 
the· invention by employing a reaction tem­
perature of between o·~ and l 50°C, but for 
practical purposes it is preferred and is more 110 
c~nvenient to employ a temperature in e."<cess 
Of 60°C, and most preferably between about 
90° and 110°G. This is particularly applic-
able when the .reaction is carried out by re-
fiu .. "iug at atmospheric presrnre. 115 

It is necess.ary to apply u pressure above 
that of atmospheric pressure when aqueous 
systems are heati.¾i at a temperature above 
the boiling point o:f 1fa:· system at atmospheric 
pressure. It has also been found advantabreous 120 
to employ superatmospheric pres~mres when 
one of the reactant5 is a gns, for example 
when ga;,e,ous hydrogen sulphide is empfo}red. 

\t'hen the reaction is conducted in the 
presence of more than a trace amount of 125 
water, the pH of the reaction mixture may 
vary over a wide range of values. The re­
action thus may be conducted at pH values 
ranging from 2 to 10, but ,,afoes between 4 
and 7 are pref-erred. 130 
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The duration or the reaction may vary con­
i.iderably and is., of course, dependent on other 
parameters which control the :rote of reaction. 
We have:, for exrunple, found that the fi.avour 

5 substances. are produced within a few minutes 
of commencing the reaction and continue ta 

build up in the reaction mixture for several 
days. As a general guide, we have found that 
for a reaction temperature of 100°C, a rein,,m-

10 able reaction time .is from 1 minutes to- 15 
hours,. whereas at room temperature, the 
flavour composition may be produced in m; 

little as 3 minutes to as long as 30 days. It 
is, however, preferred to restrict the reaction 

15 time to between 1 and 6 hours. 
Accm:ding to a preferred embodiment of the 

invention., a ketone and a sulphur-containing 
compound giving rise to hydrogen sulphide 

are reacted together in the presence of water 

20 by boiling or sinunering under :reflux: at a 
1mnperature slightly in ettess of lOOPC for 
about 3 hours. The aqueous :reaction mix­
ture may subsequently be concentrated to a 
paste or dried to powder, care being taken 

25 to ensure that the loss of volatile components 
of rhe flavouring substance so produced :is 
kept to a minimum. 

The flavouring substances prepared acccird­
ing to the invention may thm, be employed fa 

50 liquid or semi,-liquid fonn~ for example as 
solutions, emulsions or pastes, or in dried 
form, for example- ns a powder. Drying of 
the reactlon prodm:1s may be accomplished 
for example by freeze-drying which has been 

35 found to be most suitable for optimum reten­

tkm of flavour volatiles. 
The flavoming substances thus prepared 

may be blended with a further quantity of a 

ketone as herein defined~ which itself is 

40 capable of imparting a savoury taste to a 
foodstuff, or with one or more compounds 

from the following classes of substances: 
L Amino acids which may be obtained by 

hydrolysis, autolysis or ferment:a:tio11 or by 
45 combination of these from vegetable or animal 

proteins such ns gluten, casein, or soyabean 
protein. 

II. Nudeotides, such as adenosine-5'­
monophosphate, gurm.osine - 5' - monophos-

50 phate~ inosine - 5' - monophosphate., :xantho­
sine - 5' - monophosphate, uridine - 5' - mono­
phosphate, cytfdiue - 5~ - monophosplmte, or 
their amides, des~-y derivatives or their salts. 

C-0m.binations of nucleotides, for example 

55 guanosinc - 5' - monophosphate 2nd inosine-
5-monophm,-phate are particularly suitable. 

ID. Carboxylic acids. such as lactic :i:.c:id, 
glycolic add and 7-hydroxy butyric acid on 
one hand and discarboxylic acids such as 

60 succinic udd and glutarl.c acid on the other 
hand, and especially mixtures of carboxylic 

adds in which succinic add and lactic acid 
occur in weight ratios of l: 30 tu 1 : 150. 

IV, Pyrrolidone carboxylic acid or pre~ 
65 cursors thereof. 

V. Peptides such as alanyl-alanine, 

alanyl - phenylalanine, alanyl - asparaginei 
carnosine and anserine. 

VI. Sweetening substances, both artificial, 

snch as saccharine and cyclamate, and natural, 70 

particularly mono" and disacrharide.,. 
VIL Sul1st2.nces with the fl.avot;r of cooked 

or roa,;t meat or of meat broth, (other than 

those whkh result from the reaction of a 
ketone with a sulphttr-c:antaining compound 75 

as hereinbefore defined), for example the re~ 
action products of amino acids such as cysteine 
or ~,stine with reducing sugars, or ascorbic 
acid_, or the reaction products of hydrogen 

sulphide with lower aliphatic aldehydes and 80 
ketones, such as propionaldchyde, croton­
a!dehyde, methional, mercapto-acetaldcltyde. 

VIII. Volatile sulphur compounds, such 

as hydrogen rnlphides, mercaptans~ di­
sulphides and sulphides, such as dimethyl 85 
sulphide and diallyl sulphide. 

IX. Guanidines, such as creatine and 
creatinine. 

X. Salts such as sodium chloride, di­
sodium hydrogen phosphate~ monoscidium di- 90 

hydrngen phosphate or other alkali or am­
monium phosphates and organic phosphates, 
such as phosphorus-containing amino acids. 

XI. Nitrngen-conmining compounds, such 
as ammonia, amines~ urea, indole and ska.tole. 95 

XII. Saturated or unsaturated carbox:ylic 
acids for example those containing from Z 
w 12: carbon atoms in the molecule. 

XIII. Saturated or unsaturated higher 
hydroxyctirbol{flic acids and i' and R-lactones 100 

derived therefrom, such as deca- and dodeca-
5-olide and 2,3-dimethyl-2,4-alkadiene-4-

olide:s. 
XIV. Lower saturated and unsaturated 

aldehydes, for example acetru.dehyde, propion- 105 

aldehyde, iso~bllt"yraldehyde and hepten-4-al. 
XV. Lower saturated and llllSaturat:ed 

ketones, such a~ ac:etone, butanane and di­
acetyl. 

XVI. Tricholomic acid and ibotenic acid 110 

or their salts. 
XVII. Aromatic and/or heterocyclic com­

pounds, such as ortho ami110-acetophenone, 
N-acetonyl pyrroie, iso-mahol, lcnthiomne, 
hypoxanthine, guanine, inosine and guanosine. 115 

XVIII~ Lower saturated and unsaturated 
alcohols~ such as ethanol and octanol. 

XIX. Colouring subst.ances, such as 
curcuma and caramel. 

XX. Thickc.'lling agents such as gelatin and 120 

starch. . 
XXI. Unsaturated C1~-c.. aliphatic fatty 

acids and their f,>lyceridcs or :saturated 
glyceridcs. 

The proportions of these optionally added 125 

substances used is dependent on the kind of 
flavour desired and also on the nature of the 

foodstuff to which they are added together 
with other ingredients, such as herbs and 
:ipire;. 130 
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In addition to preparing flavouring imb~ 
st,mces for subsequent addition for foodstuffs, 
by reacting togethe-.r a ketone and hydrogen 
sulphide us herein described, it is also pos~ 

5 sibk to add the Ullreacted starting materials 
to the foodstuff so that the flavOlll'ing sub­
stances may subsequently devclo-p h1 the food­
stuff before C<Jnsumption. Thus_, for example, 
it is possible to add a ketnne and a sulphur-

IO com.aining compound capable of producing 
hydrogen sulphide to the ingredients- of a 
soul?. _which is subsequently canned and heat 
sterilised. A desirable roast meat-like flavour 
may thereby he developed within the soup-

15 after heat sterili~ation in the ~ealed can. 
The flavouring substances prepared ac:c:ard­

ing to the invention may otherwise be incor­
porated into foodstuffs, such as soups, sausage, 
reformed comminuted me.it, simulated meat 

20 products, such as rex.tured vegetable protein, 
and pustry p:mducts, in an amount ~mffident 
t\J' impart or enhance the des.ired flavour. 
'Thus, flavouring amounts wlll vary according 
to the individual palate and according to· the 

25 nature of the foodstuffs. As a general guide_, 
the flavouring substances in amounts of from 
1 ppm to 8,000 ppm have been incorporated 
in foodstuffs, these proportions befog t:'.X­
pressed on .a weight basis. 

30 As an illustration uf scirnble quantities of 
the flavouring substances that may be added 
to specified types of foodstuffs, we have found 
that as little as I ppm to 10 ppm vt/w is suffi­
cient to impart a pleasant roast meat flavour 

35 to soups which are bland other otherwise 
lightly flavoured. On the other hand~ when in­
corporating a similar roast meat flavour to 
already flavoured foodstuffs such as those 
based on vegetable protein, it may be neces-

40 sary to incorporate larger amounts, fur 
example from 600 to 8,000 ppm iv/w of the 
flavouring substance in order to obtain a 
d~irable flavonr. 

W11en ,he fiavom substances prepared 
45 according to the i11vrndon are added to a 

foodstuff~ it is believed that further reaction 
in situ ii1 me foodstuff contributes to the de­
velopment of the desired flavour charac­
teristic. It would thus appear likely, fur 

50 example, that sulphydryl groupings present in 
or de.rived from protein present in the food­
stuff react further with the ketone derivatives 
in the flavour substance to produce compounds 
having improved flavour properties. 

55 Om· copending appHcation 31378-/68 
claim~ a compm.md of the gmeral formula 

1-!S)Q\i 
' I 
' < 

\ : : ?. 
-R R 

y 

in which Y repre5ents 311 oxygen or slllphur 
atom 3Ild R1 and RS a hydrogen atom., a 
methyl group or an ethyl gro11p, the total 60 
number of carbon atoms of Rt and R 0 rnge.the.r 
being at least one, and in which no more than 
one of the dotted line!> between carbon atoms 
2 and 3, or 4 and 5 represents either an addi­
tional carbon to carbon bond between these 65 
atoms, or that instead these carbon aroms 
carry each a hydrogen atom. 

The invention is iUus1-rated by tlle following_ 
examples. 

EX..Au\U'LE 1 70 
A beef. :flavoured composition was prepared 

by adding 250 ml of water to· a mfa:ture of 
5 .7g of 4 - hydroxy - 5 - methyl - 2,3 - di­
hydrofuron - 3 - one- and 25.0g of cysteine 
and heating the mix.t11re at about 1G0°C for 75 
2{- houn;. The resulting nm..-ture was cooled 
and quantities. of between 02 and 2.0 ml 
of the reaction mixture were sprayed over 
IOOg portions of dehydrated textured vegetable 
protein containing no meat. An excellent roast 80 
meat flavour was thereby imparted to this 
material as as11essed bv elev-en out of a total 
panel of twelve expert· tasters. 

Dextrin-maltose was added to a portion of 
the flavoured mixture which resulted from the 85 
reaction desm'bed above in an amount which 
provided n composition containing about 70 
pa:rt1> by weight of dextrin-maltose to each 
part of the substance calculated on a solid 
basis. The composition was freeze dried and 90 
a beef flavoured product was obtained. 

IlxAMPLE 2 
To· 6.4g of 4 - hydroxy - 2,5 - dimethyl-

2,3 - dihydrofuran - 3 - one in a buffer 
solution containing about 35g sndium acetate, 95 
about 14g of acetic acid and 400 ml of water 
(pH 5 .0), a solution of 12g of sodium sn!phide 
(NalS . 9H~O) in 200 ml of water was added 
over a period of 30 mh1utr-s. The- mixture was 
then boiled under reflux conditions at auno- 100 
spheric pressure for 2 hours and allow-ed to 
cool, The pH was then 6.6. The :reaction: 
mixture so obtained had a good roasted tneat 
flavour. 

Bx.i\.Ml'LE 3 105 
A mixture of 7.2g of 4 - hydroxy - 2-

hydroxymethyl - 5 - methyl - 03 - dihydro­
furan - 3 - one, 12g of sodium sutphfde 
(NaiS . 9Hz0) and 300 ml of water was heated 
in a round-bottomed flask fitted witl1 reflux llO 
t.'onden,;er for 2 hour;; at a temperature of 
110°C. The reflux condenser was then re­
moved and the contents cooled to room tem­
perature. The resulting solution had a taste 
resembling that o:f roasted meat. 115 

EXAMPLE 4 
6.3g of 3-hydroxy-2-methyl-1,4-pyrone, 

3.8g of- thiaacetamide and 100 ml of water 
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we.re heated together in a round-bottomed 

flask at 100°C for 2½ hours. The reaction 

mix:mre was- then allowed to cool (pH 43) 

and it was shown tlJ have a-n excellent roast 

S beef :flavour. 
EX.\MPLE 5 

A roast beef-flavoured composition was 

prt.>pared by adding 200 ml of water to a 
mixture of 7.0 g of 3-bydroxy-2-ethyl-1,4-

10 pyrone and 4.6g of mercaptoacetarnide and 

.,heating the mixture to 100°C for 5 hours. 

A product having a good rcasted meat flavour 

was obtained. Before use in --.-onjunction with 

the foodstuff, the pH was adjusted to 55 
15 by the addition of S{Klium hydroxide solution. 

E:XAMPLE 6 
3,0g of a 70/30 mixture of 4 - hyd:roxy-

2 - methyl - 5 - ethyl - 2,,3 - dihydrofuran~ 

3 - one and 4 - hydroxy - 5 - methyl - 2-

20 ethyl - 2.,3 - dibydrofur.ln - 3 - one,. 9.0g 
of cystcine and 60 ml of water were heated. 

in a round bottom flask fitted with reflux 

condenser for Z hours at 100°C The reflux 

condenser was then removed and the contents 

25 cooled to room temperature. The resulting 

solution had a good roasted meat :flavour. 

Ex.AMPLE 7 
A composition with a meat-like flavour was 

prepared by adding 100 ml of water to a 

30 mixture of 4.0g of 4 - hydroxy - 2.5 - di­

ethyl - 2_,3 - dihydrofuran - 3 - one and 20.0g 
of cysteine and heating the mixture at 95-
1000C for 4 hours. 

EXAMPLE 8 
35 A rnil{ttlre of 1.5g of 4 - hydroxy - 5-

methyl - 2,3 - dihydrofuran - 3 - one and 1.5g 
of cysteine in 30 ml of water was heated at 
about 100°C for 2½ hours. To the resn1ting 
solution was adde::d 33g of malto-dextrin. The 

40 solution thus obtained was carefully freeze 

dried. The powder obtained was used as a 
good beef flavour in soup or gravy. 

El'.AMPLE 9 
A gravy was prepared from t.½e following 

45 ingredients: 

potato starch 
onion powder 
mo.nosodium. glutamate 

50 beef tallow 
:flour 
caramel 
-pepper 
baykaves 

55 clove 

60 

sodium chloride 
protein hydrolysate 
bed extract powder 
tomato powder 

grams 
15 
2.5 
3 

20 
15 
1.6 
om 
o.oz 
0.02 
8 
4 
2 
1 

72.16 

The potato stru'ch and flour were added 
to the molten beef tallow at 60°C under con­
tinuous stir.ring. The other ingredients were 

well blenqed and likewise added to the beef 

tallow. The whole mixture was boiled in 1 65 

litre of water, 
The gravy so obtained was divided .into 

two portions cf :5'00 ml, In th.e first portion 

250mg of malto-dextrin wus dissolved; in the 

secund portion 250mg of the fiaV-Our powder 70 

prepared a(..-cording tu Example: S. Both 

gravies were assessed in a paired comparison 
test by a panel consisting of 12 persons. 

The gravy containing the flavour powder 

was preferred by 10 out of the 12 tasters 75 
because of its more pronounced fried meat 

:flavour. 

E..'\AMl'LE 10 
A basic composition for a. dcy beef soup 

was obtained by mixing the following 80 

ingredients : 

onion powder 
spice mix 
fat 
dried scup vegetables 
MSG 
modified potato starch 
noodles 
salt 

grams 
0..5 
0.5 
4 
1 
2 
3 

20 
8 

85 

90 

One litre of water was added to the mix:­
tltre and th.e whole wru; boiled for 5 minutes. 
The soup so obtained was divided in two por­

tions of 500 mt In the flrst portion 150 mg 

of malto-dextrin ·was dissolved and in the 95 

section portion 150 mg of the flavour pcwder 
prepared according to Example 8. 

Both soups were assessed in a paired com­

parison test by a panel consisting of 8 persons. 

The soup containing the flavour powder had 100 

a clmracteristic beef flavour and wns pre­

fol:red by 7 out of the 8 tasters. 

EXAMPLE 11 
63g of 3 - hydroxy - 2 - methyl - 1,4-

pyrone, 10.5g of sodium sulphide 105 

(Na~S9H11O) and 100 ml of water were 

heated together in a round-bottomed flask at 

100°C for 2¼ hours. 
To the reaction mixntre was added 117g 

of maito-dextrin. The resulting solution was 110 

spray-dried immediately. T.1:te powder thus 
obtained proved to have a good beef favour. 

Eu.Ml'LE 12 
1 litre. gravy ·was prepared according to the 

method described in Example 10. This: gravy 115 

was di.vided into two portions of 500 ml each. 

To the first portion 125mg of :malto-dextrin 

was added and to the second portion 125mg 

of the :llavour powder prepared according to 

Example lL Subsequently both gravies were 120 
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boiled for 5 m.inutei; and judged aftenvards 
by a panel consisting of 9 expert tasters. Of 
these., 7 persons preferred the gravy with the 
aroma powder, while the other 2- expressed 

5 no preference. A fuller flavour and a more 
meaty m.ste· were given as re.asons for the 
preference. 

Ext,MPLE 13 
1 0Og of textuted vegetable protein 

10 (T.V.P.): wns boiled for 15 minutes in 500' ml 
of water together with: 

15 

MSG 
Salt 
protein hydrolysate 
spices 
jfa\mur powder prepared accord­

ing to Example 12 

grams 
1.85 
4.0 
1.1 
0.45 

6.0 

The T.V.P. thus obtained wa.s compared 
20 with the product in which the flavour powder 

was replaced by 6.0g of maltn~dextrln. Both 
T.V.P. products were assessed in a paired 
comparison test. The product with the flavour 
powder was gener.1lly preferred. A fuller 

25 flavour and a more meaty taste Vl'Cl'e given 
as reasons for this preference. 

ExAMJ.>LE 14 
5.0g of 4- - hydro1,,,-y - 2.S - dimethyl - 2,3-

dihydroforan - 3 - nne, 0.5g of hydrogen 
SO sulphide and 100 ml of water were placed in 

an autoclave and heated for 2 hmJxs at 100°C. 
To the resulting solution was added 100g of 
malto-de.xtrin .. The solution thus obtained was 
carefully freez,e dried. The powder ohtafned 

35 was used as a beef flavour in soup. 

40 

EUMPLE 15 
Minced meat wa, prepared. from the 

following ingredients: 

=age meat: 

whole egg 
bread-crumbs 

gr.am,'> 
825 
10 
82.5 
82.5 

1000 

45 The Jlllllced meat so obtained was- divided 
into two portions of 500g each. To the first 
portion was added a mixture of 10g of bread­
crums :md 0.25g malto-dextrin, and to tlle 
second portion a mixture of tog of bread-

50 crumbs and 0.2Sg of the fl.av-our powder pre­
i:i.ared according to E:irnniple 14. Meat balls 
prepared from each portion were fried in 
margarine for 30 minutes. The meat balls 
of both portions were assessed in a paired 

55 comparison test by a panel consisting of 8 
persons-. A unanimous preference was shown 
for the me-at balls containing the flavour 

powder, because of the more pronounced fried 
meat flavour, 

Ex.AMPLE 16 
1.6g of 4 - hydroxy - 2,5 - dimethyl - 2,3-

dihydrofuran - 3 - on-e-, 8.0g of gfotathiom: 
mid 50 ml of water were heated for 1-½ hours 
at 100'--'C in a :round-bottomed flask fita'<l 
with 11 relhlx condenser. To the resulting 
solution wns added 5.0g cysteine, and the mix­
ture was again hr.ated for 2 hours at lOO"C. 
The resulting solution had a good roasted 
meat flavour. 

ExAMPLE 17 
A basis for cant1ed beef soup was prepared 

by adding the follcwing ingredients to 4 
litres of .,,_rater: 

noodles 
herbs and spices 
trulo\\' 
vegetables 
,.\1SG 
prote-ln hydrolysate 
meat extract 
salt 
raw meat 

grams 
160 

1.6 
80 

400 
16 
16 
16 
64 

400 

7 

60 

65 

70 

75 

80 

The total amount was divided into 1·wo- por­
tions, each of 2 litres. 1.4g of the flavoured 85 
solution prepared .according to Turample 16 
was added to one. of the portions. The second 
portion which was used without further addi­
tion~ served as a control. The mixtures thus 
obtained were canned :in half litre tins and 90 
sterilised in an autoclave. A soup ready for 
consumption was prepared by adding to the 
contents of each tin an equal -volume of water. 
After heating, both soups we:r-e served to a 
panel con&fating of 19 people for organoleptic 95 
testing. The soup with the flavour solution 
was p1-cforretl by 15 persons, because of its 
more meaty flavour. 

Exiu\{PI..E 18 
One litre of gravy was prepared according 100 

to the method described in Example 9. This 
gravy was divided into two portions of 500 
ml each. To one of the portions was added 
0.2g of the .flavoured solution obtained in 
Example 16, while th.e other was used with- 105 
out futther addition. Both gravies were judged 
by a panel consisting of 9 persons. Of theaeJ!. 
persons prefctred the gravy with the flavour 
~olution. A more m?aty taste and a fuller 
flavour were given as reasonsc for the 110 
preference. 

Ex..A...\l.l'LE 19 
A mixture of 4g of powdered casein 

hydrolysate, 2g of cysteine, lg of xylose, lg 
of 4 - hydroxy - 5 - methyl - 2i3 - dihydro-- 115 
furan - 3 - one and 50 ml of water wm; 
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heated in a flask witt'l stirring for 2¼ hou..-s at 
95°C. The solution thus obtained proved to 
have a good beef flavour. 

Ex.\:\fPLB 20 
5 One litre of gravy was prepared according 

to the method described in Example 9. This 
gravy was divided into two portions of 500 ml 
each. To_ the first portion was ndded O.5g 
of the flavoured solution prepared according 

10 to Example 19, and to the second portion, 
05g of a solution prepared according to the 
method described .in Example 20 except that 
the lg of 4 - h}rdroxy - 2,3 - dihydrofuran-
3 - one had been omitted.. Both gravies were 

15 assessed in a paired comparfaon test by a panel 
consisting of 9- persons. The gravy Portion 
containing the .flawured. solutio11 prepared 
using all the ingredients of Example 19 was 
significantly preferred because of its more 

20 pronounced meat flavour. 

Exll.MPLE 21 
One litre of gravy was prepa1-ed according 

to the method described in Example 9, The 
gravy was divided into two portions of 500 

25 ml each, To the first portion was added 
250mg of the flavour powder prepared accord­
ing to the method de~U'ibed in Exnmple 8, 
and to the second portion was: added 12.5mg 
of 4 - hydroxy - 5 - methyl - 2,3 - dihydro-

30 foran - 3 - one. Both gravies: were .assessed 
in a paired comparison test by a panel consist­
ing of 16 expert tasters. ·ne gravy containing 
the favour powder was preferred by 12 out 
of 16 persons because of its more pronounced. 

35 fried meat flavour. 

ExA,\1:PLE 22 
A mixture of 1.0g of 4 - acetoxy - 5-

methyl - 2,3 - dihydroforan - 3 - on~, 2.0g of 
thioacetamide and 20ml of water were heated 

40 together :in a round bottom flask at HJ0°C 
for 4 hours. The reaction rnu:tured was then 
allowed to cool. It had a good roast beef 
flavour. 

WHAT WE CLAIM IS: -
45 1. A process fur the preparation of a 

50 

l1avour substance, in which process a hetero­
cyclic ketone having the structure ; 

where x fa one of the groupings: 

" CH~, 
/ 

" CH 
JI 

CH 
/ 

or " CH, 
j -

CH, 
/ 

and where R fa. an alkyl radical having from 
1--4 carbon atoms, and where R' is 
hydrogen;, or an acyl radical having from 55 
2-7 carbon atoms or an alkyl radical 
having from 1-4 carbon atoms, 

is reacted in. the presence of water with 
hydrogen wlphide or other sulphur -containing 
compound which is capable of liberating 60 
hydrogen sulphide under the reaction 
conditions. 

2. A process according to c12.im 1, in which 
the ketor,.e is 4 - hydroxy - 5 - methyl - 2,3-
dihydrofuran - 3 - one. 65 

3. A process. according to claim 1, in which 
the ketone is 4 - hydroxy - 5 - methyl - 2,3-
dihydrofurau - 3 - one. 

4. A process acc.ording to claim 1, in which 
1he ketone is 4 - hydroxy - 2 - methyl - 5- 70 
ethyl - 2,3 - dihydrofuran - 3 - one. 

5, A process according to- daim 1., in which 
the ketone is 4 - hydroxy - 5 - methyl - 2-
etbyl - 2,3 - dihydrofuran - 3 - one. 

6. A process according to claim 1, in which 75 
the ketone is 4 - hydroxy - 2,5 - diethyl-
2,3 - dihydrofu:ran - 3 - one. 

7. A process according to claim 1, in which. 
the ketone is 4 - hydroxy - 2 - hydrox:ymethyl-
5 - methyl - 03 - dihydrofuran - 3 - one. 80 

8. A process according to daint 1 in which 
the ketone is 4 - acetoxy - 5 - methyl - 2,3-
dihydrofur:m - 3 - one. 

9. A process according to claim I, in which 
the ketone is 4 - me!ho.-..y - 2,5 - dimethyl- 85 
2,3 - dihydrofuran - 3 - one. 

10. A process according to claim l_, in 
which the ketone is 3-hydroxy-2-methyl-1,4-
pyrone. 

11. A process according to claim 1, in 90 
which the ketone is 3-hydroxy-Z~ethyl-1,4-
pyrone. 

12. A process according to any one of 
claims 1-11~ in which the sulphur-containing 
compound :is cysteine. 95 

13. A process according to any one of 
claims 1-11 in which the sulphur-containing 
compound is mercaptoaretamide or thioace:t­
amide, 

14. A process au..--ording to any one of 100 
claims 1-11, in which the sulphur-containing 
compound is a snlphi.de or hydrosulphidc of 
an alkali. meta.1, alkaline earth metal or 
anllllonfa. 

15. A process according to any preceding 105 

c1aim., in whicl1., in addition to the ketone and 
hydrogen sulphide or sulphur-containing com-
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pound, there is present in the reaction mixture 
at least one amino acid having no sulphur 
atom in 1he molecule. 

16. A process according to any one o-f 
5 claims 1 to 15, in which, in addition to the 

ketone and hydrogen sulphide or sulphur­
containing compound, there is present in the 
reaction mixture at least one pent:ooe or 
hexm,e monosacrharide·. 

10 17. A process according to any preceding 
claim, in which the amount of weight of 
water present is at least equal to the weight 
of hydrogen sulphide or sulphur-containing 
compound. 

15 18. A proceSS- according to any preceding 
claim~ _in which the reaction fa conducted at 
a pressure above atmospheric pressure. 

19. A process according to any preceding 
claim and as herein described with reference 

20 to any specific Example. 
20. A flavour substance prepared in accord­

ance with the proce&s 11s claimed in any 
preceding drum. 

------,---~--'------------
2-1. A seasoning composition comprising the 

product according to daim 20 in admixture 25 
with other substances as herein disclosed and 
described, 

22. A method of preparmg a flavoured 
foodstuff, which comprises focorpnrating in a 
foodstuff a flavouring amount af the flavour- 30 
ing substance according to claim 20. 

23. A method of preparing & ifavoured. 
foodstuf(. which comprises incorporating in a 
foodstuff a mhtture containing a heterocydic 
ketone as defined in claim 1 and a sulphur- 35 
conmining compound capable of giving rise 
to hydrogen sulphide, the mhrture providing 
on sulIBequent reaction a :flavouring runount 
in the foodstuff of the flavouring substance 
according to claim 20. 40 

24. A flavoured foodstuff prepared accord-
ing to the method claimed in claim 22: or 
23. 

D. A. ROBBINS, 
Chartered Patent Agent. 

Pril,tetl for Em• '.M:&,iei.ty's Stationory Office, by the Cow:ier Pross, Leamington Sp&, 1972. Publi~1uid by The Patent OJlice, 25 Southam:ptou Buildings, London, V.'02A lAY, from 
which copiea may be obtained, 



Motif Exhibit 1150, Page 855 of 1599

Case No.: IPR2023-00208 
U.S. Patent No. 11,224,241

PATENT SPECIFICArfION (11) 1284 357 
NO DRAWINGS 

(21) Application No. 27262/70 (22) Filed 5 June 1970 
(45) Complete Specification published 9 Aug. 1972 
(51) International Classification i\.23L 1/26 
(52) Index at acceptatice 

A2B 6A 

(72) Invento.r RUPERT JOSEF GASSER 

{54) FLAVOURING AGENT 

(}J.} We, NESTLE'S PRODUCTS LIMITED, 
a company incorporated :in the Bahamas, 
of Nestle House. Collins Avenue, Nassm.1, 
Bahamas. do hereby declare the invention, 

5 for which we prny that a patent may be 
granted to us. and the method by which 
it is to be performed, to be particularly de­
scribed i:n and by the following state­
ment;~ 

10 The present invention relates to a 
flavouring composition having a taste re­
sembling that of roasted beef. 

Various synthetic flavourings are known 
which are inteded to reproduce the taste of 

15 cooked meats. In general, however, these 
products give only an approximate imitation 
of the natural taKte and. aroma of cooked 
meat and frequently develop "off" flavours 
on storage. 

20 An object of the present invention is to 
provide a stable composition capable of im­
parting the natural flavour of beef to a 
broad range of food products. 

Another object of the invention is to pro-
25 vide a process for prep-aring a flavouring 

composition starting from readily available 
natural materials. 

According to the inV<.."':!1tion, a process for 
preparing a flavouring composition com• 

30 prises the following stJCcessivc steps: heat, 
iug, at a temperature of from 60 to 90°C 
for 3 to 5 hours a mixture of from 40 to 
50 parts by weight (dry matter) of yea.st 
anto!ysate containing from l to 6 % by 

JS weight of reducing substances (as herein­
after defined), at ~least 3 % by . weight of 
amino-nitrogen and at least 7% by weight 
of total nitrogen. from 30 to 40 parts by 

" weight (dry matter) of vegetable protein 
40 hydro.lysate, from 3 to 6 parts by weight 

(dry matter basis) of em:ymatically hydro­
lysed meat extract, from 0.9 to 2. 7 parts 
by weight of lactic acid and from l 0 tc> 
30 parts by weight of water, holding the 

45 mixture at ambient temperature for from 

8 to 12 days_, adjusting the pH of the mix~ 
ture to a value of 6,0 to 6..5 and the water 
conte11t of the mixture to from 25 to 35% 
by weight, heating the mixture. to a tem~ 
perature of 60 to 90"C, holding the mix~ 50 
turc at a temperature within this range for 
1 to 3 hours, adjusting the pH to a value 
of 6.5 to 7.0 and maintaning the mixture 
at a tcm11era1ure of 60 to 90"C for 1 to 3 
hours. 55 

The yeast autolys:ate preferably contains 
from l to 2.S % by weight of reducing sub~ 
stances. The term "reducing substances,. 
as used in the present specification means 
substan<.:es which reduce Feh!ing's solution, 60 
such as: ribose or glucose. Any comme.r~ 
cially available yeast aulo!ysate meeting the 
above specifications may be used; it is con­
veniently employed as a paste containing 
about 80% by weight of dry matter. 65 

The hydrolysed vegetable protein may be 
obtained by conventional acid hydrolysis of 
any plam protein. The aqueous product 
oblained by liydrolysis is preferably de­
colorised after filtration bV treatment with 70 
active charcoal and it may be evaporated 
to a paste containing about 80% by weight 
of dry matter. 

It has been found that commercial ex~ 
tracts of beef and and whale meat, pro- 7S 
duced hy aqueous e.x!raction, are particu• 
larly satisfactory sources of extract and are 
readily available. The ex1rae1 may be hy. 
drolysed by treatment with proteolytic en• 
zymes, for example papaiu or an enzyme SO 
composition known as " Rhozyme P 1 I " 
!Rohm & Haas G.m.b.H.. Darmstadt). Hy. 
drolys.is is preferably carried out under 
optimum conditions of temperature and pH 
for the .enzyme used. Thus, for example, 85 
when papain is used the extract, diluted to 
about 15% by weighl of solids content, may 
he heated with papain, in an amount of 
about 5% by weight of t11e mnimN1itrogen 
in the extract, for about one hour at about 90 
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65"C, followed by heating at IOO"C for 5 
to 10 minutes to inactivate the enzyme, 

and evaporation to a dry matter content 
of about 80% by weight. 

to 30% and the pH to 6.3 by addition of 

scdium hydroxide, and the mix.ture is 

heated to 90"C and held at this tcmpcrn­
tur-:'! for 3 hours. The pH h then adjusted 
to 6.8 (NaOH) and the mixture is again 70 

held at 9o~c for 3 further hours before 

being evaporated to a paste having a mois• 
turc content of 16-17%. The paste is finally 
dried in a vacuum oven at 8WC to a final 
mGisturc content of about 3 '%. Altema- 75 

tively. the final mixture may be diluted to 

50% solids and spray-dried, 

5 The iaclic acid prefernhly contains at 

least 72 :::·'., by weight of free lactic acid. 
Prel'cmbly, after the pH lws been adjusted 

to 6.5 to 7,0. one to two parts by weight of 

a Y-nudeo\idc are added whilst the tcm~ 

10 perature fa maintained within t1ie range 60 
to 90'C. The nucleotide selected should 
{..'Ontain at least 50';;~ by weight of iI!osinic 
acid or inosinate. and :it may conveniently 
be added as a mixture of substantially equal 

15 quantities of sodium inosinate and sodium 

guanylate. The pH adjustments during the 
reaction may be made by adding alkali such 

as sodium hydroxide. 
The reaction mixture <lbtained by the pro-

20 cess of the invention is in the form of a 

paste containing 30 to 40·% by weight of 
water. It may be further concentrated, for 
example by evaporation. if desired under 
reduced pressure, to a moisture content of 

25 12 lo 20% by weighL The vapours 

liberated during concentration may be con­

densed and a portion of the condensate re­
turned to the concentrated paste. desirably 

after fractionation. 
30 The concentrated paste may be dried. for 

example to a moisture content of 2 to 6% 

by weight. Vacuum drying. preferably at 
50 10 so~c. is preferred but other tech­

niques such as belh spray- or freeze-drying 

35 may be used. The dried material may be 
ground l-0 any desired particle .size. 

The flavouring composition according to 

the invention may be used either in dry 
form or as a paste, in a wide range of food 

40 products, such as, for example. soups, 
sauces. condiments. and bouillons. 

It will be seen from the foregoing that 
the liavouring composition according to the 
invention is prepared from readily available 

45 starting malerial.s by a procedure which does 
not require specialised equipment or pm• 
i;essfog techniques. 

The following Examples. in which all 

parts and percentages ::ire by weight, are 

50 given by way of illustration only. 
E,wmpl!" I 

55 parts of yeast autolysate (about 80·.';, 
dry matter, 1.8% reducing substances. 

7 .2 ·;·,; total nitrogen, 3 .5 % amino-nitrogen), 

55 arc mixed with 45 parts hydmly5ed peanut 

protein containing about 80';:i, dry matter 
which has been dccolorised with two parts 

of active charcoal, 4 parts of en1.ymatka1ly 
hydrolysed beef ex:trnct containmg about 

60 80'\, dry matter, and 2 parts of lac!ic acid 

(containing 90% of free lactic acid). The 

mixture is lieated to 90~c for 4 hours. 
cooled to ambient temperature and stored 
at ambient temperature for 10 days. 

65 Thereafter. the water content is adjusted 

The dry product is brown in colour, and 
it may be ground to a powder having any . 

desired particle size. It is. soluble in hot or 80 • 

cold water, giving a solution having a 

flavour close to that of a broth prepared 

from roasted beef. The product also has an 

enhancing effect on the flavour of various 

other foodstuffs, such as vegetables and 85 
mushrooms. 

The dry product ca11 be stored for at 
least l½ years at 20T without any signifi­

caut alteration in flavour. 
Example 2 90 

The procedure of Example I is repeated, 

except that after adjusting the pH to 6.8. 
2 parts of a blend (50/50) of sodium inosi­
nate and sodium guanylate ure added whilst 

the mixture is maintained at S0"C. 95 

The final product is recovered as a paste 

containing 15% moisture. It may be stored 

al ambient temperature for at least 1 year 
without deteriora!io!'I. 
Ex{lmple 3 

The basic procedure is followed as de­
scribed in Example I, but the final evapma-

tion is carried out under vacuum at 40°C 

and the vapours are fractionated and con-

!00 

densed. A portion of the condensed 105 
vapours is incorporated in the evaporated 
product which is recovered as a paste con­
taining 15% moisture. 

WHAT Vv'E CLAIM IS:-
1. A process for preparing a flavouring 

composition cmnprising the following suc­
cessive steps: healing, at a temperature of 
from 60 to 90'C for from 3 to 5 hours, a 

mix!ure of from 40 to 50 pafts by weight 

(dry matter) of yeast autolysate containing 

from 1 to 6';:~ by weight of reducing sub­
stan{.--es (as herefobefore defined), at least 

3 :Y, by weight of amino-nitrogen and al 

least 7:\; by weight of tota! nitrogen, from 

30 to 40 parts by weight (dry matter) of 

vegetable protein hydrolysate from 3 
to 6 parts by weight (dry matter) of 
enzymatically hydrolysed meat extract, from 

0.9 to 2.7 pans by weight of Iaciic add and 

from 10 to 30 parts by Yi'eight of water, 

!HJlding the mhture al ambient temperature 

for from 8 to 12 days, adjustitig the pH of 
the mixture to a value of 6.0 to 6.5 and the 
water content of the mixture to from 25 

115 

120 

125 

130 
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to 35% by weight, heating the mixture to a 
temperat11re of 60 to 90°C, holding the mix­
ture at a temperature within this range for 1 
to 3 hours, adjusting the pH to a value of 

5 6.5 to 7 .O a11d maiutah1ing the mixture at 
a tempernture of 60 to 90~C for I to 3 
hours. 

2, A process according to daim 1, in 
which the hydrolysed vegetable protein is 

10 hydrolysed peanut protein. 
3, A process according to claim 1 or 

claim 2, in which the meat extract is beef 
extract or whale meat extract. 

4. A process according to any one of the 
ts preceding claims, in which the hydrolysed 

meat extract :is prepared by heating for 
about 1 hour at a temperature of about 
65QC an aqueous solution of me.at extract 
containing about 15 % by weight of total 

20 solids with a quantity of papain correspond­
ing to about 5% by weight of the amino­
nitrogen present in the extract. 

5. A process according to any one of 
the preceding daims, in which 1 to 2 parts 

25 by weight of a 5'-nuclcotide containing at 
least 50% by weight of inosinic acid or an 
inosinate are added to the mixture after the 
pH has been adjusted to a valoe in ilie 
range 6.5 to 7.0. 

30 6. A process according to any one of the 
preceding claims, in which the ye.a.st auto-

}ysate contains 1.0 to 2.5% by weight of 
reducing substances. 

7. A process according to any one of 
the preceding claims, in which the flavour- 35 
ing composition is concentrated to a paste 
having a mohture content of 12 to 20% 
by weight. 

8. A process arn,·ording to claim 7, in 
which the composition is concentrated by 40 
eva1mration under vacuum and the vapnurs 
removed during ,evaporation are fraction­
ated and condensed and a portion of the 
e;-ondet1£ate is returned to the composition. 

9. A process according to any one of 45 
the preceding claims, in which the flavour~ 
ing composition is dried to a moisture con~ 
t:ent of 2 to 6% by weight. 

10. A process according to claim 1, suh­
stantiaily as herein described with reference 50 
to any one of the Examples. 

1 L A :lla\>·ouring composition prepared 
by a process according to any one of the 
preceding daims. 

ELKINGTON AND FIFE, 
Chartered Patent Agents, 

High Holborn House, 
52/54 High Holborn, 

London, WClV 6 SH 

Agents for the Applicants. 

Printed for Her Majesty's Smtionery Office by The Tu•~tldale Preii~ 1-.td-. Berwid,-up~m-Tweed, 1972. 
Published at die Patent Offke, 25 Southampton Buildings., 1.nndon WC2A JAY from which copies 

may he obtnfoed. 
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(54) EDIBLE PRODUCTS 

(71) We, UNILEVER LIMITED, a 
comp.my registered under the laws of Great 
Britain of Port Sunlight, Wirral!, Cheshire, 
England~ do hereby declare the invention for 

5 which we pray that a patent may be granted 
to tis and the method by whkh it is to be 
performed, to be particularly described in 
and by the following statement: -

The invention relates to processes for 
10 imparting a meaty flavour to certain food­

stuffs or improving such flavour and to con­
centrated as well as ready-for-use foodstuffs 
obtained according to the proress. 

It has been proposed to improve the flavour 
15 of various foodstuffs which contain meat or 

meat (<fimula.ting product, by adding certain 
components such us prntcin hydrolysate, mono­
sodium glutamate, 5 '-nucleotidc:s, and organic 
cru:bo:s.ylic acids. Although the products thus 

20 obtained often possess a meaty taste, their 
odour usually is not satisfactory. 

It has now been found tlmt a meaty flavour 
can be. enhan.ded or imparted to foocfatuff 
which contains meat or a meat simulating 

25 product by the incorporation of certain 
furanones. 

Accordingly the present invention provides 
a foodstuff comprising a meat product or 
a meat simulating product and a 4 - hydroxy -

30 2_,3 - dihydrofuran - 3 ~ one of the general 
formula:-

in which R, and R~ rep.rese11t an alkyl group 
containing 1 or 2 carbon atomi;, and in which 

35 the sum of the caroon atoms of R1 and R, 
togerher is from 3-4. The dihydrofuranone 
mav be inc:mporated as such, or in the form 
of precursors or :reactants yielding the desired 
compound after completion of the preparation 

40 of the footstuff in a form ready for consump­
tion . .-~~~-,,--,---rn----~~~~,~-,-.._ 

The general formula coven two compounds, 
yiz, 2 - methyl - 5 - ethyl - 4 - hydroxy -
2,3 - dihydrofurnnonc - 3 and 2,5 - diethyl -
4 - hydroxy - 2,3 - dihydrofuranone ~ 3, The 45 
CC!mpounds rnenticmed Hbove show keto-enol 
tautomerism, but is has appeared that norm-
ally the compounds predominantly occur in 
the structure represented in the structural 
formula gi~n above. This appears inter alia 50 
from the infrared and n,m.r, spectra. 
Theoretkally, hov.cever, it may be expected 
that the compound occurB in various other 
tautomerlc fo:rnis such as ;he diketn m1d tlie 
dienol forms which, however, are then again 55 
converted into the indicated form. 

By specinl tedmiq_ues other tautomeric 
forms or mh:tures thercC!f can be isolated 
from the hydroxydihydrofmanones mentioned 
nbove, which, however, a.r-! then again con~ 60 
vetted into• the indicated fom1. According to 
the present invention also these other tal1to­
meric forms or mixtures tl1e.reof can be 
incorporated into foodstnffs which contain 
meat or a meat simulating product. 65 

The hydroxydihydrofornnones which nre 
used ac.x:ording to the present invention can 
be prepared by heating and reacting a diketo 
diester of the general formula : 

in which Rt and R2 represent an alkyl group 
containing 1 or 2 carbon atoms, with the pro­
vision that the number of carbon atoms of 
R1 and R~ together fa from 3-4 and A1 and 

70 

A~ represent acid radicals. TI1c acid radicals 75 
may be derived from atrboi-.-ylic !lcids, 
especially frC!m C1-C6. aliphatic carboxylic 
adds. Preferred ester groups are Ulllse- derived 
from acetic and propionic add, 

The reaction is carried out in an aqueous 80 
acidic medium which contains at least 50 per-
cent by volume, preferablr at lea~t 75 per-
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cent by volume of water~ the remainder being 
a water-miscible polar solvent such as a 
~C. :riliphatii:· alcohol for example methanol 
(Qr :ElftnmuL 

§ 1Dfre,aciifu:,.compound present in the aqueous 
-aof.1ic ml'!i;l:inrn .mav comprise ari inorganic 
~d, ,,a cnroaxylk add or an organic ~ulphanic 
.acid, :Suitable acids indude hvdrobromic or 
.'hy.dro.&'lciic :acid, sulphuric. add, phosphoric 

10 $.id, ''fw:mi~ .add;. acetic acid, propionic acid 
d. p-,-1cr1wne sulphonic acid. Polycarboxylic 
adiis --arid hydroxycarboxylic acids are leSB 
suitable. The use of strong acids_, producing 
a pH-value- below 5 or better below 4, is 

15 particularly preferred. 
The amount of acid in the 11queous medium 

is not particularly critical and may vary 
widely. Good results have been obtained with 
amounts of O. l-5 equivalents of acid per litre 

20 of medium. Al1.u the concentration of the 
diketo die~re, in the aqueous medium may vary 
widely. Generally;- less than 200 grams of 
diketc} diester are dissolved per litre of 
medium. For practical reasons, in particular to 

25 reduce the volume of the rem.i:ion mixture, 
the use of too dilute solutions is avoided, A 
practical range is from 10--100 grnms of 
diketo diester per litre o.f medium. 

The reactfon temperature and time reaction 
30 are related. For convenient reaction periods 

in the range of -0.5-10 hours, preferably from 
1-5 hours, it is preforred to conduct the 
reaction at temperatures above 75°C, pre­
fer~bly at boiling temperature at atmos-

35 pheric pressure. It is however possible to 
obtain a satisfactory conversion at .lower tem­
perature e.g. of about 50°C, provided the 
reaction period is suitably adjusted to at 
least 20 hours. 

40 After termination of the :reaction. the 
nqueous reaction mixture is allowed to cool 
and the desired dihydrofuranone derivative is 
isolated in a: conventional way. This could 
be done b}' extraction with ether, drying of 

4-5 the etheral soln1ion :md evaporation of tlre 
sol;,ent. Undesired polymeric contaminants are 
:removed by distillation of the product uude1· 
diminished pressure. -

The diketo diester starting materials for 
50 the process according tn the invention can be 

prepared i.u v.irious ways. A convenient 
method is via acetylenic compounds. 

Step I-Preparation of an alkyne dfol. 
Acetylene was coupled with two moles of 

55 aldehyde using two moles of a Grigrwrd com­
pol.1lld. This method is described in Bull. Soc. 
Chim.,-.-{France) 425 (1956)~ Alternatively a 
1 - alkyne - 3 - ol could be coupled with 
aldehydcs or ketones (as described in Bull. 

60 Soc. Chim. supra), 

Step 2-Esterification of the alkyne diol. 
The diacetates were prepared by rea ... 1:ing 

with acetic anhydride in the presence of 
e.g. pyridine .or sodium acetate. 

Step 3-Oxidation of the alkyne diester. 65 
The nlkync diester was oxidized with dilute 

aqueous potassium permanganate at a low tem­
p.;raturc yielding the diketu diester. This 
method has b!!en described in BlllL Soc Chim . 
(France} 789 (1949). 70 

Experiment I 
Tfos example describes- the preparation of 

2,5 - diethyl - 4 ;. hydroxy - Z,3 - diliydro­
furan - 3 - om:. 

2 moles of propiona!dehyde were coupled 75 
with 1 mole of acetvlene under the influence 
of ethylmagnesium bromide aro:irding to Bult 
Soc. Chim. (France) 425 (1956) and 4 -
oct:,rne - 3_,6 diol (b.p. 12()0C at 4 mm) was 
obtained in 50% yield. 80 

The alkyne dial (14.2 g or 0.1 mote) was 
acetylated hy gently refimcing fo:r two hours 
with al-etic anhydride (20,4 g) in the presence 
cf freshly rp.olten sodium acetate (0.82 g). 
After cooling the reaction mixture -was poured 85 
into a flask containing 200 g of crushed ice. 
The reaction mixture was extn11.,'l:ed with 
ether and the organic fayer separated. After 
wa,;hing repeatedly with small quantities of 
5 percent aqueous sodium bicarbonate the 90 
ctheral solution was dried over anhydrous ,;. 

sodium sulphate and the ether evaporated off. 
The residual liquid wa.s distilled under vacuum 
and 4 - octyne - 3,6 - dfacernte (b.p. 103-
1050C at 2~ 3 mm) was obtained in 95% 95 
yield. 

5.16 g (0.02 mole) of 4 - octyne. - 3,6 -
diacetate were dissolved m 500 ml ethanol-
water (90: 10 by volume). To this solution 
which was cooled to -20°C were slowly 
added 1.7.5 g of potasshmi p.ermananate and 
25 g of magnesium sulphate heptahydrate di~-
snlved in 500 ml Vl-'ater. During this addi-
tio11 which took 2 hours the temperature war. 
maintained at ~ 20°C. After stirring for an 
additional 2 hot1rs at the smne temperature 
200 ml of water were added and the brown 
:reaction mixture w.is extracted three timeB 
with 200 mi portions of cold chloroform. 
The chloroform solutfons were combined and 
dried ever anhydrous soditim sulphate. Chloro­
form was evaporated off, and 60% of oct!lne -
4

0
,5 - dione. - 3,6 dfacetate were obtained. 

5.16 g of oc1ane - 4,5 - di.one - 3,6 -
diaretnte wss heated with 1500 ml of 0.5 
N aq_m:uus hydrochloric acid for 3 hours at 
a temperature of 100°C. After extracting with 
ether /ilnd combining the ei.tracts_, washing 
and drying took place. The solvent was 
evaporated a11d 4 g of an orange coloured 
:residue were obtained, The residue was dis­
tilled at diminished pressure and the dis-
tillate was investigated by meims of gas--
liquid chromatography which showed only one 
peak. 

100 

105 

IlO 

115 

120 

125 
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A sample was .furthe-.r investigated by pre­
parative thin-layer chromatography and 
checked by infrared and mass spectrometry. 
2,5 - diethyl - 4 - hydroxy - 2,3 - clihydro­
furan - 3 - one (m.p, -5°C) was found pre­
sent in a yield of 35;~. The smell of the pro­
duct cl.osely resembled that of the corres­
ponding dit:ae:thyl compound. 

fu.periment 2 
This ex.ample describes the preparation of 

5 - ethyl - Z - methyl - 4, - l1ydroxy - 2,3 -
dibydrofuran - 3 - one. 

1 mole of 1 butyne - 3 - ol was coupled 
with 1 mole of propionaldehyde under the 

15 influence of ethylmagnesiun.1 bromide accord­
ing to Bult Soc. Chim. \17r:mce} 425 (1956) 
and 3 - hepty:ne - 2,5. - diol (b.p. 109-llff'C 
at 2 mm) was. obtained in 60% yield. The 
alkyne dio.l was aretylated as described in 

20 Experiment 1 and 3 - heptyne - 2,5 - di.acetate 
(b.p. 103-105°C at 3 mm) was obtained in 
95 % yield. The alkyne cli.ac:ernte was oxidis.e<l 
with aqueous potassium permanganate as des­
cribed in E1tpariment 1, also at a te1upera-

25 ture of -20°C and heptane 3,4 - dione - 2,5 -
cliacetate was obtained in 90% yield. 

2.44 g of hept:me - 3,4 - dione - 2,5 -
diacetate was added to 750 m1 of 0.5 N 
aqueous hydrochlork ac:id and the mixture 
was. refluxed :for 2 hours. After extracting 
with ethe.r m,d combining the e,xtracts, w:mh­
iug and drying took place. The solve.nt was 
evaporated and 2 g of a dark yelfow residue 
were obtained. Gas-chromatography showed 

35 two peaks ve~; dose together. Further attemps 
to separate the t\:vo peaks failed. Infrared 
and m.'l.ss spectromen·y suggest that 5 - ethyl • 
2 - methyl - 4 - hydroxy - 2,3 • dihydro­
furnn - 3 - one, possibly together with 2 -

40 ethyl - 5 - methyl - 4 - hydroxy • 2,3 -
dihyclrofman - -3 - une, is present: The boil­
ing pDmt of the prnducr estimated from gas­
liquid chromatography vol.aii.lity is 208-

45 
2100C. The yield of this product was 28%. 

The process according to the imention 
relates, as stat~d, to imparting a meaty- flavour 
to food~mffs which contain meat or a. meat 
simulating product or improving such flavour, 
UndE-.r such foodstuffs are to be tmderotood 

50 here foods: ready for consumption and con­
centrated fooclstn.ffs in which a meaty flavour 
is desired, such !lS soups, including concen­
trated canned soup and dry 5oup mi.ires, pre­
served meals, rissoles, preserved meat such 

55 as canned ham, sim.ulated meat gravy, gra\'f 
tablets or cubes., and 'I-powdered flavour" such 
as that . which ma.y be sprinkled over meaty 
foodstuffs shortly before consumption, 

In another embodiment precursors or reac-
60 tants are incorporated, which during the pre­

paraticm of the ready-for-use product are 
converted into the 2,3 - dihydrofuran - 3 -
one. For example esterE such as the acetate 
may be used. Furthermore encl-esters and 

3 

kett1ls derived from the compounds may also 65-
be used. 

The type of foodstuffs which can be 
improved as to flavour according to the inven­
tion va.ries widely, the concentrations in which 
the 2,3 - dihydrofuran - 3 - ones are applied 70 
also range widely. When incorporating 4 -
hydroxy - 2,3 - dlhydrofuran - 3 - ones good 
results are obtained at levels varying from 0.1 
to 30 parts per million calculated on the food­
stuff in the ready-for-consmnptiou form; best 75 
results are obtained in the range from 0.5 to 
10 parts per million. 

The use of the compounds at levels below 
their individual threshold values of about 0.5 
parts per million may take place where two 80 
or more sub§tituted isomeric 4 - hydroxy -
2,3 - dihydrofuran - 3 - ow::5 are used 
together and illCh a comb.ination may result 
in a more favourable tarrte than could be 
obtained with the cornponm::1s separately, As 85 
these concentrations apply in the cru;e- of 
foods ready for con~\lmption, -it is obvious 
that where more concentrated foodstuffs, such 
as canned concentrated rnups, dry soup mixes 
nnd seasoning compositions &-re involved 90 
appreciably higher concentrations .may he 
used, dependent on the, degree of dilution they 
undergo during_ preparation. 

Where precursors or reactantf, which are 
converted into the desired compounds are 95 
used the quantities incorporated are gene-.rally­
highe.r than those indicated above in order to­
overcome the effects of the reaction not tuking 
place quantitative.ly. 

The substances incorporated according to 100 
the invention arc not quite stable against oxi­
dative attack and oxidation and decomposi-
tion products may also contribute appreciably 
ro the desired flavour. For swrage it may 
therefore be desirable to prepare the 2,3 - 105 
dihydrofurau - 3 - ones iu a stabilized form as 
e.g. encapsulated or coated with another 
material. Also, npen;tion .in 1m in~t atmos­
phere may be feasible, 

In order to obtain productls with a. foller 110 
meaty taste and flayour the 2,3 - dihydro­
forun - 3 - ones may be utllized together with 
oti.'ier substance.'> such as one or more com­
pounds from the following classes'> of sub­
srnnces. l1rcferred mixtures are combinations 115 
of compounds mentioned lmder classes I, II 
and III, together with a 4 - hydroxy - 2,3 -
dihydrofuran - 3 - one as previously defined. 

The dihydrofuranones as previously dcli,_;ed 
may he used together with the dihydrofuran- 120 
ones as defined under IV below. 

L Amino adds w•hich may be obtained simply 
by hydrolysis:, autolysis or fcrme:ntation o:r 
by combination of these from vegetable or 
animal proteins ~11ch as gluten, casefri and 125 
soyabean protein. 

II. Nudeotides, such as adenosine - 5' -
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monophosphate, guanosine - 5' - monophos­
phate, isosine - 5' - monophosphate, xan­
thos-ine - 5' - monophosphate, uridine -
5' - monoplm:sphate, cytidine - 5' - mono­
pho~phate, and their amides, de;;oxy deriva­
tives and salts. C(1mbirrntions of several nucleo-
tides such as guanosine - 5' -· monophosphate 
and isosine - .:'i" - mono-phosphate are par­
ticularly suitable:. 

10 III. Carboxylic adds such as lactic add, 
glycolic add and .!,'-hydroxy butyric add on 
one hand and dicarboxyl.ic acids as sucdnic 
acid and glutaric acid on the other hand, and 
especially mixtures .in which sucdnic acid 

15 and lactic acid occur in weight ratios of 1: 30 
to 1: 150. 

20 

IV. A substituted 5 - methyl - 4 - hydroxy -
2,3 - dihydro - furan - 3 - one of the general 
formula; 

in wbich R represenu -Hor -CH8 • 

V. Pyrrolidoue carboxy lie acid or precursors 
thereof. 

VI. Peptides such as alanyl-afanine, al:myl-
25 phenylalanine, a!anyktspuragine, carnosine, 

anserine. 

VII. Sweetening substances, both artificial, like 
saccharine or cyl!lmates"', and natural, par­
ticularly mono- and dfaacdiarides. 

30 VlII. Substances with the flavour of mt:at 
(lf broth,. particularly sulphur containing com­
pounds, ~·udt a~ reaction products of amino 
acids like cysteine/cystine w&s reducing sugars, 
such 11s m,corbic acid) reaction products of 

35 hydrogen s.ulph:ide with lower aliphatic 
aldehydes and ketones (e.g. propionaidehyde,, 
crotonaldehyde, methional, mercapto-m::et­
alde.hyde ). 

IX. Other volatile sulphur compounds, such 
40 as Hi-S mercaprnns, disulphides and sulphides, 

such as dimethyl sulphide and dinllyl sul­
phide. 

* We are aware of The Artificial Sweeteners 
iit Food Regulations 1969-~ and in so for as 

45 this invention relates to a proceim for the pre­
paration of food for sale in the- United King­
dom and/or the sale of food in the United 
Kingdom so prepared, we make no claim to 
the use of the invention in contravention of 

50 the law. 

X. Guanidines, such as creatiue and creatinine. 

XI. Salts, l-'UCh as NaCl and phrn,phates, par­
ticularly, in connection with acid phosphates 
such as Na.HPO,, NaH,PO" or other alkali 
oi; ammonium phosphates and organic phos- 55 
phates, such as phosphorus containing amino 
acids. However, it is by no means necessary 
to incorprm1te pho~phates. 

XII. Nitrogen compounds, such as ammonia, 
amines, urea, indole, and skatole. 60 

XIII. Saturated or 1IDSaturnted carboxylic 
acids with from 2 to 12 carbon atoms. 

XIV. Saturated or unsaturated higher 
hydroxycarboxylic acidl> and « and ll-lactones 
derived therefrom, such as deca and dodeca - 65 
5 - elide; 2,3 - dimethyl - 2,4 - alkadiene - 4 -
olides. 

XV. Lower saturated and unsaturated alde­
hydes, e.g. acetaldehyde, profon-aldehyde, iso-
butyraldehyde and hepten - 4 - al. 70 

XVI. Lower saturated and unsaturated 
ketones, Ruch as acetone, butanone and "' 
<liacetyl. 

XVII. Tricholomic acid and ibotenk acid or 
75 

,;;, 
their salt-s. 

XVIII. Optionally aromatic carbcixylic and/or 
heterocydic compounds, such as orr_ho a:mino­
acetophenone, N-acetonyl pyrrole, maltol, 1so 
maltol, ethyl maltol, Ienthionine, hypoxan-
thine, guanine, inoslne and guanosine. 80 

XIX. C~-C10 saturated and unsaturated 
alcohols, such as ethanol, octanol, 

X..X. Colouring substances, such as curcuma, 
caramel, 

XXI. Thickening agents such as gelatin and 85 
Sta!C'.h. 

The dosage of these optional ingredients is 
dependent on the kind of ffa,,our one wishes 
to imitate and mo·reover on the nature of the 
foodstuff to which the ingredients are added 90 
and the other ingredients added, such as herbs 
and spices. 

By way of mustration the following Exrun­
ples are given to elucidate the in\lention. 

Example 1 
A gravy was prepared from the following 

ingredients : 

Pot.a.to starch 
Onion powder 
Monosodium glutamate 
Tallow 

g 
15 
2.5 
3 

20 

95 

100 
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Wheat flour 
Caramel dye 
Pepper 
Bay leaf pil\\'Cler 
Clove 
Salt 
Protein hydrolysate 
Meat extract 
Tomato powder 

15 
1.6 
0.02 
0.02 
O.Q2 
8 
4 
2 
1 

10 The tallow was melted and potato starch 
and wheat flour '.>'ere added whifot stirring. 
The remaining ingredients were then 
thoroughly mixed and added to the mixtme 
containing the tallow, after which the resulting 

15 mixture Willi added to 1 litre of water and 
boiled. 

The gravy thus obtained was cfu•ided into 
two parts of approximately 500 ml and to one 
of the samples 0.8 mg of 2,5 ~ diethyl ~ 

20 4 - hydrox}r - 2,3 - dihydrofuran - 3 - one 
were added. The samples were evaluated 
against each other in a pair test by a panel 
consisting of 15 persons; 13 persons preferred 
the sample containing the fuw.none .md indl-

25 cated that the taste and flavour were more 
meat-like. 

E::.rnmple 2 
An imitation meat broth was prepru:ed by 

dissolving- 70 g sodium chloride and 50 g 
30 cornrnen.::ial meat extract in 1U litres of ,vater, 

The meat broth tlms obtained was divided. into 
two quantities of approximately 5 litres Md 
to one of these a quantity of 5 mg 2 ~ methyl -
5 - ethyl - 4 - hydroxy - 2,3 dihydrofuran -

35 3 - one was added. 
After heating both samples they were 

evaluated against each other in a pair test by a 
panel consisting of 23 persons_; 18 persons 
expressed a preference for the sample which 

40 had been arommized with 2 - methvl - 5 ~ 
ethyl - 4 ~ hydroxy - 2,3 ~ dihydrofuran -
3 - one and some indicared that this mi}..wre 
had a taste characteristic of trne meat broth. 

45 

50 

55 

Example 3 
A dry soup mix was obtained by mixing 

the following ingredients: 

Sodium chloride 
Vermicelli 
Monosodium. glutamate 
Tallow 
Dried meat 
Casein hydrolysate 
Dried onion 
Dried carrots 
Mixed spices 

g 
90 

200 
20 
50 
60 
20 
30 
10 
4 

5 litres- of water were added to 250 g of 
the d:ry soup mix mentioned above and the 
mixture was boiled and separated into two 

60 portions of each about Z½ litres, To one of 

these 0.2 g dex-tr.in-maltose was added and 
t'l'.i th~ other one 0.2 g of .a powder consisting 
of 1 part of 2,5 - diethyl - 4 - hydroxy -
2,3 - dihydrnfunm - 3 - one and 40 parts of 
dextrin-maltose. 65 

Both samples were then heated to the boil 
and evBJuated against each other by means 
of a iriangle pimel test. The difference betwee.n 
both samples was noted by a. significant num-
ber of the 21 persons of the pand and the 70 
majority preferred the soup containing the 
dihydrofuran - 3 - one_, because it was con­
sidered more reminiscent of beef broth. 

WHAT WE CLAIM IS:-
1. A foodstuff comprising a meat product 75 

(lf a meat 8imufating product and a 4 -
hydroxy - 2,3 - diliydrcfuran - 3 - one of 
the general formula : 

HO.....C-- .fl 

,,.t,.~Je1 
CH3 0 R 

in which R1 and R2 represent alkyl groups 80 
containing 1 or 2 carbon atomi, with the 
provision that the number of carbon atoms 
of R~ and Ri together is 3 or 4. 

2. A foodstuff as claimed in claim 1, in 
which the quantity of the f-uranone present, 85 
calculated on. the weight of ready-for-use 
foodstuff, is from 0.1 to 30 parts per million. 

3. A foodstuff as claimed fn. daim 1, in 
which me quantity of the foranone present;, 
calculated on the weight of ready-for-use food~ 90 
stuff is from 0.5 to 10 parts per million. 

4. A foodstuff as claimed in any preceding 
claim, in which the 4 - hydroxy - 2,3 - di­
hvdrofuran - 3 - one is added to the food-
stuff in the form of an ester, enolesrer or 95 
ketal precursor. 

5. A foodstuff fl,ivom·ing composition com­
p-rising a 4 - hydroxy - 2,3 - dihydrofuran. -
3 - one ms defined in claim 1 and a substi~ 
tuted 5 - methyl 4 - hydroxy - 2,3 - diliydro- 100 
furan - 3 - o-ne of the general fonmil.a: 

H~=~~ l_ l,.,,H 
I(. O""'c'Rz 

in which R represents -H or -CH;i. 
6. A frmdstuff flavuuring compo~ition com­

prising a furanone as defined in claim 1 and a 105 
mix.tme of substances sdected from classes 
I, II and III as hercinbefore defined. 
· 7. A meaty foodstuff substa11tia1ly as 

claimed in. claim 1 and as dega:ibed herein 
with referem.-e to the Examples. 110 

8. Process for p:teraring a meat product or 
meat sim.ulat4,.g prnduct which comprises 
incorporating in the product a 4 - hydroxy -
2,3 - dih)'drofura., - 3 - one of the general 
formula: ll5 
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terfaed in that the quantity of the furanone 
incorporated is from 0.5 to 10 parts per 
million calculated on the weight of the .ready-

G 

Ac.,,,, 
ttt3 gr _'ff for-use product, 15 

-111 which R1 and R, represent alkyl groups 
.containing 1 · or 2 carbon atoms, with the 

.JJr.ovision that ilie totnl number of carbon 
5 .atoms of Rl anii Rl together is 3 or 4. 

11. Process according to any one of the 
claims 8 to 10, characterised in that the 4 -
hydroxy - 2,3 - dihydrofuran - 3 - one is 
inmrJlorated in the form of an e.stcr, enolest:er 
or ketal precursor. 20 

9. Pi-oce:is according to claim 8, charm:­
terised in that tlie quantity of the furanone 
incorporated:: To from 0.1 to 30 parts per UNILEVER LIMITED 
million c:a!ciilated on the weight of the ready- per J. K Fa:rndon 

10 for-use product. Chartered Patent Agent 

10. Process according to claim 8, charac- Agent for the Applicants 
·----------------

Prillted for Her Majesty';;; Stati.onm:y Office, by the Courfor Prns3, Leamington Spa, 1973. 

Pubfahed by The Patent Office, 25 SoutJrn.w,pt-on Iluildiu~, London, WC2A lAY, from 
which uopies urn.y bE> obtaimid. 
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,-1 ,(44) Complfote Spedfiqa;ti'on published 28 Marcil 1973 
~ (51) Intem:atfomrl Clal>liiikaiti'Oll A23L 1/26 
,-j (52.) Index: at aro..--ptanre A2B 6A 

(54) SYNTHETIC MEAT AROMA 

(71) We, L. GIVAUDAN & CIE 
SOCIETE ANONY.M.E, a S\viss company, 
of Vercier-Gcrieve, Switzcrlan.d, do hereby 
dedt1re ,.he jnv._,mion, for ·which we pray that 

5 a pa:tl.!n.t may be granted m us, im.d the 
merhotl by which it is tc} be performed, to be 
particularly described in and by the, following 
StateJ.ltCT,t ; -

The present invention relates to synthecic 
10 meat aromas, l'vforn particularly, the inve-.ntfon 

is concerned with a proeess for the manu­
facture of synthetic meat aromas, with foCl'd ... 
stuffs, ddic---,,cie:s ,md feedstuffs 1.'Dnt.iinlng sRid 
aromas and with a method for the Hro-matiz-

15 ation of foodstuffs, delicacies and f:eCTJstuffs 
by means of srud nromas, 

According to the proces..~ pro,..'ided by the 
present invention, synthetic me.at aroma.-, are 
manufactured by heating a mixture contain~ 

20 ing proline, cys-tcine, methio11ine, a pentose 
and a pulyalmhol which fa a trihydric alcohol 
or a glycol. 

The amino-acids aforesaid can be emvfoyed 
as such or in the fonn of derivatives or s:ihs 

25 thereof which form the fu..-e amino-acids under 
the conditions. of the proc.ess. Cysrcine hydro­
chlcride, for e..'{ample, can be employed in­
stead of cysteine. In addition 1.-0 pmline, 
cysreinc mid methionine, the mixrnre can con-

30 ta.in other amino-acids; for exim1ple, smallex 
am01mts of tfa: amino-i::-tk!s kno,vn to occur 
in meat 5uch as, for example, alanine, 
nrgminc, {,-ysti:ne, glycine, histidine, faoleucine, 
leucine, lysine, serine, threonine, valine, 

$5 anserine, camosine or taurine, 

The amount of the amino'-3.cids pmline~ 
'}'Steine and mcthlonine present in the ml:x­
rure expediently amounts to 2 m 4G%, pre~ 
ferably 5 1:0 30 wt:¼,, If less than 2 wt.% 
of 2rnino-acids are present, nn po:vnrfal amm:1 40 
is obtained and, indeed, it can even be 
mr.rkedly w.eak, If more than 40 i,vt. 'lo are 
present, undesired ~ide-reactions can occu,r, 

According to a preferred embodiment of 
the rrer~nt process, prolint~ is e-mplcyed as 45 
the miilll component of the three r,mino-,'3.cids 
aforesaid. The use o:f <1 mixn.tm in. ,,,hich 
ewer 50 WL % of the amino~ucid ingredi.ems 
com:i1>'1:S of proline is preferred, On 1he CiltK':l' 
hand, however, this amount should not exceed 50 
r;5 te 90%, since otherwi~e tlie arnmn which 
is obtained is reminb:cent of hre.ud. 

Ribose is preferably employed as thf 
pe11tose, although other pentose,;. such as, for 
ei.ample, arubino,e or xyloSt'. can a!~n h.'!· em- 55 
pfoyed. Mixi::ures. of such peatoJes can dso be 
be employed. The. am.out1t of pentose pre&ent 
expediently amounts to 0.4 to 18 -wt.'½, and 
preferably 1 to 10 wt.%, 

As polyakohols thm-e a,e employed tri~ 60 
hydric alcohols such as glycerine, m: glycols 
such as, for ex,miple, propylene gl~'OL The 
pGlyalcohol c-sn be present in the mb:Lure in 
a11 amount of 9 to 90 wt.o/G, prefetably 40 
to 90 wt% 65 

Suitable. pmponi<ms of the main com­
pommts c,f the mixture used in accordance 
with the present invention are given in the 
following Table: 
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TABLE 

proline 

cysteine 

methim1i11e 

pentos.e 

polyakohol 

l\s a ruk:_,, _:cl1e ties.ired; ~n-:-:-nt ~ sr◊illi1 iJ fcnI!.~-d 
,lf.'lH~n the ni1.x-n.tr~ use:~ as tu~ st~ri:,1.ng ITh.~t­

e.dal i,; hc::HeJ tn lcrllPeri,wrci 0i' 90'-'-
5 170•:JC) in particukr to ubm1t 110:::·-B(Y'C. 

Th-~ heai.ing time is. nor.m;i!!y fovcrsdy pr0-
porti-0nn1 to die hcr~t::_~1i~ t~-n1p~rsvJre; it e:-;~ 
pedi~ndy mnount<; to about 15 mfrmtes tn 2 
hours. 

10 B:;ddes the aforcmem.ic:1cd. imdn rnm-
p'vr;_en,;:,;, til.el'"•?. c.rn also b~ p,e~-en,. in the mi<:­
tlEt~ cfth~r .h1br..;die11tS su,:h «s r~ro1~1~: enh~~~:J.;er2 
[e.g, 0.1-20Q/, by •;1-:ight mt,ncsdiwn 
glutmrn1te, 0.1-100:/, by wd,ght diso:foim 

15 inosin2: ., 5' - mcnophllspbte (lMJ:') :md di­
w,;diurn guarwsii;,~-5-phosp'.lc.te (GM.P)J, fats 
(e.g. grotmdnut oil) er spidal ;inlma subst:mces 

(e.g. butter or s:;rnthetk~ butt<:r conpcsitk.u). 
Th-:: producr.:; ohtafo.ed afttr th\! h-!ating are 

20 highly ccncentT«t;;:d s}'i.1d1'"°;;i.:: meat ~:r,,m::ls 
whkh may b~ dih.i.ttxl. vr cfo,iribn:t;;:d in edible 

Per cent by weight 

1.0 - 55% 

0.1 - 30% 

0.1- 16% 

0.4- 18'% 

9.0 - 90% 

mntcrfals. in a. manner know~ per se. Tiley 
can b:c: convcrt.ed a(,,.-cording to meth,,di; which 
He knmvu p,·r se foto the mua! forms of 
prc,rntatlo.1 rnd1 iis solutions. pastes or pow- 25 
ders. The prnduct Ci.In be spray-dri.cd, 
vacuum~drkd or lyophilised. As carrier mar­
r?dals the.re can b.t used, for example, gum 
;u,i_bic, salts or brewers ve11st c-r similar 
ndsmh:indes. Indales_, multcil, dienals, spice 30 

ckm.:Dins or smoke aremas can ulso be added 
ri:, Jfavoni·-improvers. 

Tfo: thus formulated products can scrv'"' for 
tlt~ m-c111:1tization of many kinds of food-
:, ... uffs, ddkade.~ :md feedstuffs; for example, 35 
1n~ut-B;.:, prndu.::ts ma1mfactured from natural 

o:r s.ynthctic proteins a.s well as chipi., 
The following Table gives a ba:;is for suit­

.ah]::: cor1::cmrn1fon:;. of the svathetic meat: 

&rG-m:is in v~rious forms of presentation. 40 

TABLE 

45 

50 

Fon11 of prescntution General 

solutions 1 - 100~--;, 

pastes 1 - 100% 

spmy-dricd powder 3 - 60% 

lyophilised vacuum-dried powder 2- 30% 

The. following E::&mpks ilhm:r:i.te the pr~sent invenricn: 

Example 1 
An :intimate mi:<ture containing: 

1' pro.me 
cvsteine 
n'iethionine 
ribnse 
butrer aron1,! 
glycerine 

L5 g 
1.25g 
0.3 g 
o.s g 
0.2 g 
20 m! 

Preferred 

10 - 60% 

10 - 90% 

15 - 35% 

8-18% 

t 
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i5 heated with constant sth'ring to 120~-c and 
held at -this temperature for 1 hour. The 
resulting product has a powerful meat aroma. 
By dilution with hot watr.r (2 g to 1 litre), 

5 there is obtained a dear broth with a madmd 
meat aroma. 

Ex:imple 2 
An intimate mixture containing: 

proline 16 g 
10 cystcinc 2.5 g 

IP..ethionine 0.6 g 
ribo5e 2.5 g 
glycerine 40 ml 
butter 0.2 g 

15 grcmndnur. oil 20 ml 
IMP 20 g 

is cautiously heated with stirring to 120°C 
and. with constant further sti.rting held at t..1-tls 
tem_p.:,---,rr,.ture for 1 hour. Addition c.f 0.2o/~ 

20 by wt:ight of this prodact to a sauce imp;trts 
t:o the htL-er a mark..."11 arnma of boiled meat. 

25 

30 

Eirnmple 3 
An intimate mixture containing : 

proline 
cysteine 
methionine 
ribos-:: 
glycerine 
butter 
gu:mylic acid 
GMP 

6.0g 
5.0g 
1.2 g 
32g 
5 Jul 
0,6g 

20 g 
15 ml 

is cautiously heated with stirring tll 120''•C 
and then hdd at this temperature for I hour. 
The product has a flavour of boiled me-at 

35 with a fauy note, By mixing this product 
with 0.1-5%, preferably 6%, by weight of 
an artificial smoke aroma, there results a pro­
duct wi:th marked ham note whkh c;:m be 
used for arnmatizing brothi,, meat suhititutes 

40 from p.mtcinc.contain.ing materia!s, cracker~· or 
potato crisp~. 

45 

Example 4 
An intima,e mixture of: 

ptoline 
cvsteine 
~ethionine 
ribose 
glycerine 
water 

30 g 
7 I> ., 
2 g 
7 g 

100 g 
50 ml 

50 fa c.autiously heated with stirring to 120°C and 
lu.i.d at this temperature for 1 huur. The pro­
duct has nrnrl"Cd ro-ast beef flavour. It can., 
for example, be used in amount'> of 0.2-4 '% 
by weight for imparting the typical roast beef 

SS flavour to purely synthetic: fibrous meat sub­
stitute, 

fa~ampk 5 
A11 indJuate mi:dure of: 

pnili..tJ£ 
cy~t:e-lne 
medrionine 
xylo~e 
glycerine 
butter aroma 
GMP 
grmmdnut oil 
water 

7 g 
4.0 g 
Mg 
35 g 

50 ml 
0.25 g 

10 g 
50 ml 
15 ml 

is cautiously heated with surnng to 12oc•c 
:md held at tllis temperature for 1 hour. The 
pmduct Ct'!n be ,:dded to a wafile filling to 
which it imparts H delicious flavour of roll.'it 
liver .in amounts of about 1.5'1/0 by weight, 

Exru:nnlc 6 
An intimate mixture' of: 

praline 
cyst.cine 
metlrio-nine 
ribose 
glycedne 
water 

28.0g 
6.6g 
1.6 g 
6.8 s; 

57.0111! 
50.0ml 

is cautiously heated with stirring to 120"C and 
he!d at this temperature for 1 hour. The pro­
duct has a m.arked roast b(:et flavour and can 
be ll~ed for the mrmufacture of a "dip" for 
potato crfaps. 

Example 7 
A poram cri~p dip is manufactured ac.-c.ord-

iug: to the following process: 
product of E1'nmple 6 5.8 g 
<.-dible t-1lrd 200 g 
wliipped cream 100 g 
~t 2 g 
paprika 0.1 g 
pepper 0.1 g 
chives (fresh) 1.5 g 

The edible cmtl is firstly stirred to it fine 
ma~s ;ind the whipped cream is cautiously ad­
mh,--ed therewith, The spices :ire added to the 
resulting homogeneous mass. 

WHAT WE C.T..AIM IS:-
1) A process for the manu.facrure of SJTI­

thetic me.at arom:is., which process comprises 
heating a mixture containing pro-line_, cysteine, 
methionine (or a. derivative or salt of pro1inc, 
cystcinc OT methionine which fumis free pro-­
line, cystelne (Hr methionine re1,pe'Ctivdy under 
the conditions of the process), a pcntost~ and a 
polyukohol which fa a. trihydric: alcohol or a 
glycol. 

2) A process accmding to claim l, where­
in the said arn.ino-acid.."> are present in the mix­
ture in an amcmnt of .2 to 40 wt,%-

60 

65 

70 

75 

80 

85 

90 

95 

105 

110 
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3) A process according to claim 2, where­
ill the said amino-acid:, ;ire ore;,ent in the mix­

ture in lll1 runount of 5 to' 30 wt.%. 
4) A precess .according to claim l, claim 2 

or claim 3, wherein prolh,c, cy,,teine rnd 
mechionine are the only "mincHtdcli pre9eut 
in the mixture. 

5) A proces,,, according to uny one c:f cfoims 
1 to -~ inclusive_, wherein vver 50% !}f tl11~ 
amino-add in.,__J:;redients consis;:~ of prlllm(;, 

6) A proce,~ according ro m-iy enc of claims 
1 to 5 inclm,ive, wh-:;rdn the mixture comriins 

0.4 to 18% uf a pentose. 
7) A process according to dnim 6, wherein 

the mixture contains l to 10/, of a pentcse, 
8) A process uccording to m1r one of claims 

1 m 7 inclusive, wherdn the pentose is ribose. 
9) A proce&s according to .my one cf ckims 

I to 8 indu&ive, wherdn the mixture: convins 
9 to 90'½, of the polyakohol. 

10:) A proce~s accordiug to daim 9, where .. 

in the mixt11re ccntains 40 to 90% of the f!0iy­
alcuhul. 

11) A process: according to nay oae of 
cluims 1 to 10 inclusive, wherein the poly­
alcnhol is glycerine. 

12) A process according t◊ any one of 
claims 1 tct 11 lndusiv(~, whe,.--cin the mi::ture 
contains, by wdght, 1 to 55}1, proibe, OJ 10 

301/, cysteine, 0.1 to 16/. methionine, 0.4 to 

18% cl: a pentooe nnd 9 to 901/,, of the po-Jy­
ukohol. 

13) A process according to ,lily one of 
claims 1 to 12 illc!usive-, whcrdn the mixture 
r,Jso cmitairn, wat.:-r. · 

H) A process act.·nrdillg to :my one of 
drum;. 1 to 13 indm.ivc, wherein the mixture 
fa heated i:o ,i tcrnp~r,,mre nf 9{FC to 110•: C. 

15) A process according w duim 14, where­
in the mixtme is he;i,.d 10 a temperature of 
110:·c ,o 130°c. 

16) A prnc,?Ss for the manufacture uf a 
svntiKtic meat aroma, subwmtiallv 11s herein­
befor~ described witli rdcrence to the fore­
going Examples. 

17) A !iyndietic :r.ieat arnm:1, when rmurn­
focri.m:d ac'---ording to the process claimed in 
~nv cae cf claim, 1 w 16 indmive, 

18) A foodstuff, delicacy or fecdstu:ff which 
mntiiins a s;:·nliietic mcut aroma in acconian~ 
with claim 17. 

19) A method for the aromatization of 
foodstuffs, ddkw:ies or fr;...->-dstuffs which com­
prises adding a synthetic me.1t aroma in Qccord­
:mce with cli!in1 17 to foodstuffs, delicacies or 
fedstm"fs. 

For 1:fo: Apr,licants, 
CARPMAELS & RANSFORD, 

Chartcrcd Pmem Agents, 
24, Southampton Buildings, 

Chane.err !.:me, 
Lt'>l1don, \1iC2A lAZ. 

Printed for Her ~injesty's Stationery Office by the Courier Press, Leamington .Spa, 1973. 

Publimed by the Putent Office, 25 Scumampton Buildings, I.onr.l~l, WCZA IA Y, from 

which copies may be obtllined, 
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(54) SULFUR CONTAINING FLAVOR MODIFYING 
COM.POSITIONS 

(71) We, INTERNATIONAL 
FLAVORS & FRAGRANCES INC., a cor­
poration organized under the law:s {lf the 
State of New York, .of 521, West 57th Street, 

5 New York, United States of Am~ica, do 
hereby declare the invention, for which we 
pray t.hat a patent may be granted to us, and 
the mcthcd by which it is to be performed, 
to be p2rticularly described in and by the 

10 followiing statement: -
The present inveution relates in general to 

compositions and procwies useful in altering 
the organoleptk characteristics of a foodstuff. 
More particularly, this imrention has to do 

15 with the use of certain branched~cruun nlkane­
thfols to ruter the flavor of foodstuffs. 

The te.rm "alter" in its various forms is 
used herein to lllf'.rut the supplying or impart­
ing a flavo;r character or note to an otherwise 

20 .bland, relatively tasteless. substance, or aug~ 
menting an exhm:ng flavor d1ar.1<.terls1ic where 
me natural flavor is deficient in wme regard, 
or supplementing the existing flavor impres­
sion to modify in. qualicy\ character or taste. 

25 The term "foodstuff'' m; used herein includes 
both solid and Ilquid ingestible materials 
which usually do., but need not, have nutri~ 
tional value. Thus, foodstuffs includes meats, 
gravies, soups, convenie.nce foods, beverages, 

30 dairy products, c:3Ildies, vegetables, cereals, 
·soft drinks and snacks. 

Reoroduction of roasted and meat fht,rors 
and iroma has been the subject of a long and 
tuntlmling search by those e.I1gaged in the 

35 production of foodstuff. The acute shortage 
of foods, especially protdu foods, in ma11y 
parts of the wnrld has given. rise to the need 
for utilizing non~meat sources of protdns mid 
nmking such proteins as palatable and as meat-

40 Hke as pos•sihle. Hence, materials which a.re 
capable of closely £imu1ating or even exactly 
reproducing the flavor and aroma of roasted 

[Price 2Sp] 

products and meat products are highly desir~ 
able, if not necessary. 

The use of certain mercaptans and r)ther 45 
sulfur-containing materia!s in foodstuffs is 
known. For example, allyl me:i:captan has 
b-een used .in spice flavors :for soup :md meat, 
11-butyl mercaptan has bee.n used in vegetable 
soup fl.avars, and n~propyl mercapran h:.s been 50 
utilized in onion flavors. 

Merca.ptaris such as thie.nyl mercaptan have 
been stated tu h:n'e an odor faintly resembling 
coffee in extremely higl1 dilutions. l\lore.owr, 
recent work reported by Grey et al in 55 
Chemicul Abstmds 67, 2071111; Gumbmunn 
et al in Chemical. Abstracts 61., 12552c; 
Brennan et al, Chemical Abstracts 61., 
11247b; Merrit, Clremiad Abstracis 61, 
15260c; and Libbey et a.1, Chemical Abstrc,cfr 60 
61, 1175h, suggest the presence of unbranched 
thiols, respectivdy in chicken tissue, potato 
volatiles, canned beef heads.pace, i.rr.adiated 
foods and cheddar cheese volatiles. Ronald 
et al fo Chem.fodl Abstracts 62, 6843f suggest 65 
the presence of primary and other t.tJ.ioJs in 
ff)l!lt-er vola:dles. . 

In accordance \Yith this invention, it has 
b~n found that novel foodstuff and flavor-
jng compositions having desirable meat, 70 
roasted meat flavor and aroma notes may bt!" 
:readily provided. by the utilization of at le.a.st 
one compound which is: a branched-chain 
alk:metbiol having the formula 

R,RiCH-{CHt)H-CR~~-SH 75 

wherein R" R,, R, and R1. are the same or 
different w.kyl groups or hydrogen, at least 
two or R,, R2, R, and R, being alkyl, at 
least one of R1 , R2, R~ and R, being hydrogen; 
and n fa O or L SO 

Branched-chain alkanethiols having this 
formula can he m,ed .to impart r{1asred fiaYDr 
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and aroma notes to consumable 111aterials such 

as foodstuffs and the like. Certain of the 

alkane.thiols acco.rding to this invention are 

particularly suited to the production of meat 

5 and roasted meat flavors and m:omas in food­

stuffs, and the lower alkyl groups contemplated 

in the formula giv¢n above are those having 

from one ll} tliree carbon atoms in the a1ky1 
groups. These- desirable alkyl grmips can be 

10 methyl* ethyl_, propyl, and isopropyl. 
The alkanetl:rio.Js according to the present 

invention are accordingly suited for use- in 

processes -which comprfr;e adding a relatively 

s.niall amount of the thiol or thiols to the fooc!-

15 stuff in an amount effo..,--tive to a!tc-r the flavor 

and/or aroma properties of the- foodstuff. 

The thiols are also well-suited to the pro­
duction of fla·vourin,~ aimpositfons ctnuprisfog 

in addition to t.:he tl1io! or t.1-i.iols, monosodium 
20 glutamate, sulfur containlng amino a.cid soch 

as cystdne or th,::-- like, hydrolyzed protein 

materials such as hydrolyzed veget.ahle pro­

tein or hydrolyzed foh protein, or tetr.unethyl­

pyrarine or a combination or reaction product: 

25 of two nr more of such additional ingredients 

to provide a roasted meat flavofil ~ to pro­

teinaceous and other products. 
A particularly preferred thiol according to 

the pre.sent invention is 2-.methy1-3~but!lnc-
30 thloi, that is, the alb.net'hiol iu:co-rding to the 

above formu.i.t wherein R,, R,_, and R, are 

methyl and R., is hydrogen and n is zero. 

This compound_,_ which is commercially avail­
ah!e, has a po-werfol braised. beef, roa5ted 

35 meat, pot roast armna and tsste, .and is a 

very potent flavor chemical. AMther prefetr"-..d 

alkam:thiol according to the present inven­

tion fa 2-met..1-iyl-1-butanethiol, tlw.t is, a thiol 

according to the formula given above wherei11 

40 R1 is ethyl_, R~ is methyl. R~ and R., &re 

hydrogen and n fa ,~o. This material has 

sweet and rm~tcd aroma and fl.avor notes at 

levels somewhat above the: thre~hold level, the 
charscre:r c.'ianging toward roasted meat· and 

45 pot roast at liighcr us;ig-e levels. 
An aL\aneth.iol which can also be used in 

the present invention is 3-meth:'11-1-buti!ne­

thiol, that is a thfol according to the formufa 

civen above wherein Ri and R~ are methvl, 

50 R, and .R4 are hydrogen, and n is 1. At the 

1 ppm level in water this material ha,, a 
rendered pork fat or chicken fat character 

which. is suirabl.e for pork, chicken, and fatty 

flavo-r notes in foodstuffs. A further ;llkanc-

and n fa zero, is 2-butanethiol.· A 1 ppm 

solution in warer has a boiled meat flavor 

character with onion notes which are useful 

in the formulation. of meat gravy flavoring 

compositions. 70 
Allmnethlols :u; u1ilii.'Cd herein can be. pre­

pared by a number of reaction routes. One 

route \vhkh has. proved to be clfoctive is 
preparation of the thfol from the 1.,"{}rres­

pondittg hafo compound wherein the halo is 75 

chloro, bromo or .iod(t. The brnmo compounds 

are gemml.lly preferred. The halo compound 

is reacted wit."'1 thlo~a or a substituted thio-
ure.a. to provide the fao-thiuroniu.m salt, This 

phase of the preparation fa carried out at 80 

tr.mpemturell from about 60°C to lOOC)C and 

is prefernb1)' carried out at 70•:::C-8(}".'C, It 

is desirable to utilize a reaction vehide, for 

instance, !t glycol ether such a~ thiethylene 

glycol. The halo compound is preferably added 85 

slowly to tlie reaction Yehide containing the 

thiourea with continuous agimtinn. 
After the first phase of the reaction is com­

pleted, a polyamin.e, such as tetrae.thylene 

pentamine:, is added to cleave the fao- 90 

tbiurnnium salt !lnd produce t.½e a1kanet11iol 
corresponding to the haloalkane. The reaction 

with ti.'ie amine is carried out u,-ider the same 

conditions of temperature and pressure and 

in the presence of the sa:me reaction vehicles 95 

as :m: utilized for the first p:hase of the 

reaction. The pressure~ utilized' can be sub­

Rtmosi,heric or superatmospheric, but ordinary 

atmospheric pressure,; arc generally desirable 

for preparing the alkanethlols. 100 

It will be Dilderstood according to the 

present invention that the inter.mediate and 

the final products prepared herein can bi! 

neutralized, washed, and dried to purify and 

cleanse the desired substance. The alkanethlol.s 105 

can. be obtained in purer iorm or in sub­
stmrtia!ly pure form by conventional puri­

fication techniques. Thus, the intermediate 

and the product can be purified and/or isolated 

by distillatfon, c,.xtrnction, crystallization, 110 

filtration or preparative chromatographic i-ech­

niques:. 
It will be undersi-ood from 1l1e present 

description that the usage level:, of the alkane­

thfols are controlled to provide the de5irnb!e 115 
flavor and aroma prope.rtit:s to foodstuffs and 

other consumable materials, Thus, the m:.terials 

55 thiol is 2-:rnethvl-2-propanethiol, that is, R 

matcrfal according to tlte a.lmv,! fo.m1nla 
wherein R, and Re are hydroge.n, R., a.ud R., 
a..rc methyl and n is zero. A 1 % ethanolic 

solution of this rn.aterial has a sweet light 

60 fat, rendered pork aroma with chanKter of 
roasted onions. The taste in water at 1 Ppm 
has interesting meat flavour notes and an 

onion character. Another compound accord­

.ing to the formula given above wherein R1 

c@ be utilized in foodstuffs from their 

threshold levels which are on the ord("r of 

0,0005 ppm (parts per mH!ion) up to .levels 120 

where the effect of the alkan!!thio! becomes 

overwhelming and unbalances the fl.aver 
properties of the- composition . .All parts, per­

renrn.ges, proportions, and ratios herein are by 
weight unless otherwise ,,tated. , 125 

65 and~ are methyl, R2 and R 1 are hydrogen, 

It will be appreciated from the present dis­

closure that the alkanethiols according to the 

piesent invention cs.n be used to alter_, vary, 

fortify_, modify, enhance, or ot.¾.crwise improve 

the flavor of a wide variety of m'lteriah which 130 
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are ingested> comun1cd1 or otherwise organo­
kptkally sensed. 

The alkanethiols and mixt,:ires thereof are 
accordingly useful in flavoring compositions. 

5 A flavoring composition. is taken tt) mean one 
which. contributes u part of the o~·erall fh:wor 
impn:ssfon by supplementing or fortifying a 
natural o-r ardficial flavor in a material as 
well ,rn one which supplies subs-tru1dally all 

10 the flavor and/or aroma character ta a con­
sumable article. 

The flavouring composmom described 
herein am be prepared according to cDnven­
tiorntl techniques well known in the art for 

15 such purposes, Th% liquid product;; can be 
formulated by merely admixing the involved 
iI!i,,>red.ients within the proportions ~mtcd in a 
Stlitable blender to obtain the des.ired con­
sistency and :homogeneity of dispersion, 

20 The nature of the co-ingredic:nt!, included 
with the alkanethiol in formulating the product 
cu-mpositfon will, of course_, depend primarily 
upoll .:he ultiman:: use contemplated, Le. aB a 
foodstuff per .re or altetnatively as a ftavor-

25 ing composition adapted to be added to a 
foodstuff at some subsequent point of time. 
Iu :my eve:1t, such compounds serve ts> alter 
the organoleptic charactcrfatk'5 of the ultimate 
foodstuff treated ther;ew:ith. Preferred com~ 

30 positions are those formulated with a protein 
hydrolysate, thiamine, sodium glutamate, 5-
ribonudeotides and amino adds such as 
cysteine, glurrunk acid, polypeptides and mix­
tttres thereof. 

.35 Substances suitable for u~e here.in a.s 
co-ingredients or flavoring adjuvants are well 
known in the art for such use being extc11-
sively described in the relevant literature, 
Apart from the requirement that any such 

40 material be "ingestibly" acceptable_, and thus 
non-toxic or od1erwise nm1-ddetericms, nothing 
particularly critical resides .in the selection 
thereof. Accordingly, such materiab, which 
may in general be characterized as :flavoring 

45 adjuva...-<J.ts or vehicles comprise broadly, 
stabilizers, t.½ickeners, surface ac:tive agents, 
conditioners, lfavo-rm1u. and flavor fote..nsHiern. 

Stabilizer conwounds include preservatives, 
e;_g., sodiun1 chloride, antioxidant~, e.g., 

50 calcium and sodium ascorbate, ascnrbic acid, 
butylated hydroxyanisole (mixture of 2 and 3 
te1·tiary butyl-4-hydmxyanisole)- butyfate.d 
hy.iroxy toluene (2,6-di-ttrtiary-bucyl-4-
methyl phenol) and propyl ga.Uate, and 

55 seouestrants, e.g., citric acid, 
Thickener c-ompmmds include carriers, 

binders, protective colloids, suspending agents 
and emuhiliers, e.g .. , agar-agar; carrage{'J1an; 
cellulose and cellulose derivatives such as 

60 carbox:1nnethyl celiulose :md methyl cellwme; 
natural and synthetic gums such as gum 
ariibic, ~um tragaamth; gelatin, protdnaceous 
mate:rials; lipids; carbohydrates; starches; 
pectins, aud emulsifiers, e.g., mono- and digly-

65 cerides of falfy acid~. · 

Surface active agents include emulsifying 
agents, e.g., fatty acids such as capric acid, 
ca.prylic acid, palmitic acid and :myristic acicl, 
mono- and diglycerides of fatty .:1.cids, lecithin) 
and dcforuning and flavcir-dfapersing agent.'i 70 
such as 5orbita..-1t monostearate_, potassiu111 
stearatc and hydrogenated tallow akohoL 

Conditions include compounds such as 
bleaching and maturing agents, e.g., benzo-yl 
p~roxide, ca!dum permdde and hydrogen per~ 75 
oxide; stare,\ modifiers such as pcracetic acid, 
sodium chlorite, so<lium hypochlorite, propyl-
ene oxide and succiruc anhydride; buffers and 
neun·alizing agents, e.g., sodium acetate, 
ammonium bicarbonate, ammonium phosphate, SO 
citric add, lactic add and vinegar; colorants, 
e.g._, t'-lll'minic acid, cochilleal, tumeric and cur­
cunin; finning ag<•sit-s such iis aluminum 
s◊dimn sulfate, calcium chloride and calcium 
glu .. ,mate; tex,utizei:s; and-caking agents, e.g., 85 
aluminum calcium sulfate and tribasic cal­
cium phosphate; enzym.es; yeast foocb, e.g., 
calcium lactate and calcium sulfate; and 
nutdent supplements_, e,g., iron salts such as 
ferric phosphate, ferric pyrophosphate, ferrous 90 
gluconatc, riboflavin, vitamins, and, zinc 
sources such as zinc chlorides and zinc sulfate. 

Flavornnts and flavor imeuS-lfiers include 
organic: a.cids, e.g., fatty satumred, unsaturated 
and amino acids; alcohols, e .. g., pdmuy and 95 
secundary alrohols; esters; carbonyl com­
pounds including aldehydes and ketom::s, 
lactones; cyclic organic. materials indudlng 
benzene derivatives; alicydics, ht:tcrocyclics 
such as furnns, particularly 2yacety1furan, 100 
pyridines and py:r.azines, and su1fur0 contalning 
materials including thiaznles_, thiols, sulfides 
and disulfides; so-called flavor potentiat:Drs 
such as monosodium glutama.te, gua:nylates, 
inosinates_, and natural and synthetic Jfavorants 105 
such as vanillin, and natural gums; spices, 
herbs, essential oifa and extractive5 including 
anise, ani!iC! oil, allrnnet :root extract, bay lea,les 
and capsicum extract. 

The specific flavoring adjwrant selected for 110 
use may be either solid or iiquid~ depending 
upon the desfred physical form of the 11ltimate 
product, i.e. foodstuffs, ,,,hether simulated or 
natural, and should, in any event, be capable 
of providing an environment in which the 115 
alkane thiol can be dispersed or admixed 
to provide a homogeneous medium. In addi~ 
tfon, selection of one or more flavoring 
adjuvants as well as the quantities therevf 
will depend upon the precise organoleptic 120 
character de:Sierd in the finished product; thus, 
iii the case of flavoilling compositionB, 
ingredient selectfon vviJl va,y in accnroan.ce 
with the foodstuff to which the llavor and 
aroma are tn bt· imparted. In cnn:tra--distinc- 125 
tion_, in the -preparation of solid products, e,g., 
simulated foodstuffs, ingredients capable of 
providing normnlly solid compositions should 
be se1ei:ted 51.tch as varlous celll1lose de.riva-
tiveg, 130 
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It will be understood by those skilled in 
the art that the alkanethiols can. be added to 
the materials to be flavored. at any convenient 
point in the production of the-furlshed product. 

5 Thus, when the alkanethiol is used to alter or 
otherwise v.rry the .flavor of a foodstuff, it 
can be added in the original mixture, dough. 
emulsion or batter:, for example., prior to any 
amking or heating operatfon. ltlt.ernatively> it 

1-0 an be added at a · 1a1:er stage of prm::e:-.;ing 
if volatilmtti{"JU losses would be excessive 
during the e--..rlic:r processing. The quantity of 
alhtnethlol utilized should be sufficient to 
impart the desired roasted or meat .flavor 

15 characteristic to the product, but on the other 
hand, the w.e of ,m eicce!IBive amount of such 
,alkam:thiols is not onlv wru;teful and 
uneconomical, but too fa:rge a quantity 
11nba1ances the ffa\.·or of the product con~ 

20 smne<l. .Moreovel', at mo high a level in 
fl.avodng compositions {tllld also- in foodstuffs.) 
the roasted character of the alkanetltlols will 
he lost. 

The quantity ooed will vary depending upon 
25 the ultimate foo·dstuff, or otlie1: consumable 

product; the amount and type of .flavor initially 
present in the product; the further process or 
treatment steps to which the produL't · 1-vm be 
-subjected;: regional and other preference 

30 facturs; the type of storage, if any, to which 
the product will· be subjected; and the pre­
mnsumptioo tre:atmerrt, such as baking or 
frying, given to the product by the· ultimate 
consu.mer. Accordingly, the terminology 

35 "effectire amount" mld ":rofficient amounf' is 
lIUderstood in the context of the present inven~ 
tion t-0 be quantitativtly adequa:te to alter the 
flavor of·the foudstm'I, tobmxo, or other con­
Slllllable material. 

--40 It i5 .accordingly highly desirable that the 
ultimate comoosrtfom, ccmtaiu J:rnm about 
iJ.005 parts per million (ppm) to about 5.0 
ppm of the thiol o:r thiols. More particu­
larly, in food compositions it is preferred 

45 1:0 use from .about 0.01 to about LO ppm. 
The higher usage levels up to about 0.9 ppm 
·are for veterinary protlrn:ts, snclt as dog :food, 

The amount of .a1kanetltiol to be utilized in 
'ffav-oring ·compositions can be varied over a 

5-0 wire range depending upon a particular 
qmality to be added to the foodstuff or other 
cmmunable material. Thus, amounts of the 
:tltiol according to the present invention from 
·about O.l percent up to SO or 90 percent 

55 can be -incorporated in such com.positions. 

It is gen.er.ally found to be desira.ble to 
include from about 0.5 to about 25 pero.."'llt 
,of the thlol in such compositions. 

The folio.wing examples serve to illustrate 
60 .embodnnents of the invention as :it is now 

'preferred to practice it. It will be understood 
that .these .examples .are i!lustrative and the 
invention is to be considered restricted thereto 
only as indicated in the appended cl.aims. 

EXAMPLE 1 65 
Preparation of 2 - Methyl - l - butan.ethiol 

A one-liter flask titted with a magnetic 
.stimr, a thermometer, a dropping fam.nel and 
a 14-inch glass helix-pucked col= having 
a variable reflux stillhead is charged with 70 
125 ml of triethylene glycol and. 83.8 g of 
tb.iourea, t'le temperature is milled to 75'-'C, 
and 100 g of 2-methyl-1-brnmohutane is 
added dropwise with stirring. After the 
bromobutane addition is complete, the reaction 75 
mixture is stirred for an additional 15 minutes 
at 75°C, and 94.6 g of tetraethylene pent­
amine is added through the dropping f1JI1nel. 
The reactfon product is stirred for an addi~ 
tional hour at 75°C. 80 

The nvo~phase reaction product is trans­
ferred to a sepa:ratory funnel, and the low-er 
layer m cl:mwn uff and discarded. Gas 
chromatogmphy of the upper layer sho"'S 
peaks conespondi1:ig to the mercaptan and the 85 
mouosullide. The upper fayer is (fasolved in 
500 ml of 4N potassium. hydroxide, and the 
layer is then extr.acted thrice with 80 ml 
volumi::s of diethvl ether to remove the mono-
sulfide and other impurities. 90 

The resulting aqueous mixture is acidified 
with Jwdrochloric acid .and extracted with 
.ether to :remove the mercaptan. The ether 
extract is dried over sodium stt!.fate and con­
centrated on a rotary evaporator. The con- 95 
centrat.e so obtained is chromatographed on a 
5~'., Carbowax: TPA-terminated column, and 
peaks corresponding IXt the ether and 2-mct:hyl~ 
1-butanethiol are found. 

GC (gas chromatographic) analysis indicates 100 
that the 11 g of material obmined is 99.395% 
pure, and tlIB structure is confirmed bv infra-
red (IR) and nuclear magnetic re;onance 
(NMR) spectro:,copy. The methylbutanethiol 
so prepared has S\veet, roasted flavor notes 105 
redolent o-f roasted nuts at the 0.0001 % level 
in ethanol. At the 0.005 ppm level it has a. 
strong roasted aroma and a roasre.d meat, pot 
roast taste; at 0.001 ppm, it h.as a very 
charactcrist!c roasted aroma. In sug:i:r water llO 
the roasted me.at nores are somewhat depressed. 
It is suitable for roasted flavor notes :in 
meat, nuts, caramel, 2.nd vegemble :flavors, 
fa threshold level is below 0.0001 ppm. 

EXAMPLE II 115 
A 0.1 ¼ soJution ill propylene glycol of the 

methylbumnethiol produced in Example I is 
prepared, and a powdered shaker composition 
is prepared with the following formulation: 

Ingredient 
Ham Spkes 
Alonosodium Glutamate, fine 

grind 
Salt, fine grind 
Solution of thiol prepared above 

Amount(g) 
25 

2.5 
55.0 
0,02 

When the: powdered material is used on 

120 

125 
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ham, it is found that the ham flav-0r is 
enfamce.d and improved. (An alcoholic solu­
tion can be similarly used.) 

EXM.'1PLE III 
A beef noodle soup mix concentrate is 

prepared by admixing the following 
ingredients : 

Ingredient 
Salt 
Aqueous solution of 3-mcthyl-

2-butanethfol (0.1 %) 
Gelatin (180 bloom) 
.Monosodium glut"a.mate 
Caramel Color 
Garlic powder 
White pepper, ground 
lvlixed vegetable pieces 

Amount(g) 
5,00 

om 
1.00 

.40 

.40 

.10 

.06 
36,00 

The foregoing composition is made into 
bouiilnn-type cubes wei~rhing from 4 to 5 

20 grams. Whea {me cube is dissolved in 6 
ounces of boiling water a soup having excel­
lent, dcll, meat broth flavor is obtained. 

Similar :results are- obtained when 2-methyl-
1-.butanethiol is ~-ubstituted for the aforemen-

25 tioned 3-methyl material. 

30 

35 

EXAMPLE IV 
A gravy flavor composition is prepared 

by admi:dng the foltowing in.gredients : 

Ingredient 
Corn starch 
EthanoUc solution of 2-methyl-

1-mitanethiol (0.1 %) 
Etlumolic solution of 3-methy!-

2-butnnethio1 (0.1 °;,;;,) 
Caramel color 
Garlic powder 
White pepper 
Salt 
.Mm:m~ndium glutamate 

Amount(g) 
10.50 

O.D3 

0.03 
0.30 
0.05 
0.05 
1.92 
0.20 

40 The foregoing composition is added to 100 
g of water and brought to a boil. The rerulting 
gravy has an e:>;;cellent pot roast flavor, 

674 g of water. Subsequent to the re.flmc, 
the mixture. is cooled and 8.8 g of 4-methyl-
5-(betn-hydroxyethJl) thiaz.ole and 0.08 g of 5-0 
2-methyl-2-propanethiol are added and 
intimately admi.xed with the refluxed c.om­
pcisit:ion. The mixrure so obtained has an excel-
lent roast beef flavor. 

WHAT \VE CLAI.M. IS: - 55 
L A flavor altering composition com-pris-

ing an ingestibly acceptable- flavoring adjuvant 
and at least one sulfur containing compound 
which is an alkane thiol of the formula 

whrerdn R1~ R~ R, and R4 are the same or 
differcnt alkyl groups or hydrogen. at least 
two of R,, R2, R,, and R4 being alkyl, and 
at least one of R1_, R~, R, and Ria being 
hydrogen, and tf is O or 1, said thiol being 65 
present in amount> imfficient to alter the 
flavor of a foodstuff in which it is incor­
porated. 

2. A compooitfon according to claim 1 
wherein the alkyl grottps contain from one 70 
to three carbon atoms. 

3. A compositlon according to claim 1, 
where R1, R~ and R,, are methyl, R~. is 
hydrogen and n is zero. 

4. A composition. according to claim 1, 75 
wherein R! is ethyl, R 2 is methyl, R, and R1 

are each hydrogen, and n is 2cro. 
5, A composition according to claim 1 

wherein R1. and Rs are methyl_, R., and ~ 
are hydrogen, and n is 1. 80 

6. A composition according to claim 1, 
wherein R~ and R.- are methyl, Ri and R~ 
are hydrogen. and n is zero. 

7, A composition. according to any preced-
ing claim, wherein there is additionally added 85 
at least one of monosodium glutamate, 
hydrolyzed protein! or tetramethylpyrnzine as 
u meat-flavoring ingredient. 

8. A composition according to claim 1, 
i;:ubstanti.allv as described in anv of the fore- 90 
going Examples. • 

For the Applicants, 
EXAMPLE V CARPMAELS & R..-'\.NSFORD, 

Cysteine hydrochloride in the amount of Chartered. Patent Agents, 
45 8,8 g is. refluxed at 125°F under atmO!!pheric 24, Southampton Buildings, 

presimre for four hours with a mixture of Chancery Lane, 
309 g of hydrolyzed vegetable protein and London, WCZA lAZ. 

-----------------
·PrintE>il for Iler ]ifo.jcasty':s Sf>::d:fonei:-y Office, by thE> Couri<li:- .Pra.&~, Leamh.,gtrm Spa, l\J73. 
Published by The Patsmt, Offwe, 25 Sont,h:1,rupt.o11 Buildings, London, WC2A lAY, from 

whhih t',,pim rnay ba obt.ained. · 
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AZB 6A 6G 
(72) Inventor PIERRE JOSEPH VAN POTTELSBERGHE DE 

LAPOTTERIE 

(5{; BEEF FLAVOUR 

(71) We, NESTLE S.A._, of l.a Tour~ 
de-l'eilz, Switzerland, u Swiss cmnpimy> do 
hereby dc:dare the invcnthm, for vdiich '-'-'t.: 
pray that a patent m;:;y be granted to us, ::md 

5 tile metlwd by which it is to be p;-:rformed_, 
to be- particularly described in and by the 
following statement: -

This invention is com::crned with nnvel 
flavouring t:ubstan.ccs having a flavmrr and 

10 aroma similar to roasted beef. 
It is g{!ncrally believed ,hat the devdc-p­

ment of the b:isic meaty flavcmr common 1:n­
all meat is produced by non-enzymatic brown .. 
ing of the precursors prcsctir in the water-

J 5 solubk fractions of fresh meat 
Various materiafa liaving Jhe Hwmir :1,x! 

nro1m1 of rnn~ted meats are describd in the 
liternture, and the: pn.'.pamtion of these sub­
stum:es i5 cssmtfa!ly hsecd 0;1 th<z .i\fai!ford 

20 reaction which takes pface ,vhen amino adds 
or proteinaceous subst:mces ll.fc heated in the 
presenet~ of mono or polysaccharides. The h~at­
ing causes br,nvning nf ttie re.act.ants accmn­
pan.ied by the development of aromatic cnrn-

25 ponents. 
A particular rnle in flavour d.e~-clopmcnt has 

been uscribed to cystim; cysteine or peptide,; 
containing these: amino acids, but other ami110 
acids such f.lS pheuyfo1anine and metliioniue 

30 have been excluded from the reaction as 1h"y-
11re believed W give rise t<i und.c,sirabk 
ffovours, 

Despite the vclmninous literature which 
exist'> in this field, no really satisfactory meat 

35 flavours have apparently been produced. 
An object of the present invention fa to 

provide a flavouring agent having n strong 
and character.istic mast bed flavonr mid 
aroma. 

40 Anolher object d the invention is to pro~ 
vide a flavouring agent ~1.1p-;;rior in flavour and 
keeping qualily ta substances prepared from 
cystine or cystcine, 

A further object of the invention is to pro-
45 \Tide a roast beef flavouring material ·»11ich 

can be -prepared from readily-aw\ifable starting 
material~. 

[Price 2Spj 

The pn:m1t invention provides a process 
for preparing: a flavnuring: agent which com­
prises r{'.acting- together, by heating in an 50 
aqnwus mediii'm, a mixture· comprisi~1g about 
20 to 40 pHts by weight of pretein hydrolysate 
free of qstine nr cy:,;t:eine about 0.09 to 15 
parts by ,,.,eight cf methkmiue and about 0.5 
to 6 part,, by ,,-eight of $at'Charidt (mono or 55 
poly-sacclwride), the amount of water present 
in the medium beiniz about 1 to 4 times the 
tm,11 weight of solids-. 

The principal s,;m:ing mHterial is a protein 
11ytlm!y~ate obtained,. for example, by acid fa} 
hydrolysis of a vegetable protein foll"wed by 
neutrn!:~ation, Such hydwlysate., may w 
obtained from ,,arfous protelm1ceous materials, 
for e:(ample wheat germ, corn gluten, soy pro-
tdn, linsec! prc=teiri, p:::mmt press cake and the 65 
like, Typical preferred vegetable protein 
lwdro!v~atcs contain 25 to 3.5% nf amino acids, 
\Vlth no cyst.ine er cysteine. Apart from vcgc.~ 
table prmeins, hydrolysates of animal or fish 
proteins may also be used. 7() 

The i,acdiaride should preferably be lactose 
m: a pc,ntosc such as rihose, xykise or arabinose., 
or a he1:1ne such as g\ucoc.e, A mixture o:f 
mono ,:md lJ(llysaccharide..c; may also he used 
;is ,t,Ltting miuerlal, and th.is mny conveniently 75 
be pnivided in the form of an acid hyrirolyimte 
of a carhoh\,drn1e ma!.crfa\ such m; mffee chaff, 
oats, rye or bark:r, and particularly of spent 
coffee grnunds (ohtainc.d as a by~prnducr in 
the mannfacture of coffee- ~:xtract). The 80 
hy<lroly~ate 1wi.y be prepared by heating these 
materials whh abnut 3 % of concentrat~d 
sulphuric 11.dd for 6 to 10 hours, preferably at 
rcll.u::: t-~mpernture. 'Inc rernlting hydrolysate 
ccntnins about 5 to 15 ;i~, of monosaccharidc. 85 

It has, surpdsingly, also been found tll::tt 
such hytlre,!ysates may b(! reuctcd directly with 
n pro,dn hydrolysate, in the absence of added 
111,:thloniue, ta provide beef-flavoured 
pre dun;;. 90 

According to this aspect the invention pro­
vides a pro,:ec::s for prep!lring a beef flavouring 
ag:rnr which comprises re.acting together, by 
heating: in an aqueous medium, a mixtw:f 
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comprising about 20 to 40 parts by weight of 
protein .hydrolysatc containing methionine but 
free: of cysti.r1e or cysteine, and 2 to 12 parts 
by weight of :m acid hydrolysate of a carbo-

5 hydrate-containing marerfal, the amount of 
\1;--a.ter present in the medium being about l to 
4 times the total weight of solids. 

The :reaction leadini to the formation of the 
!favouring agent should preferably be effected 

IO by hearing the reactant,r in water for about 2 
to 3 hours, desirably under re!Iux at the boil­
ing temperature of the reaction medium which 
is about 90 to lOO"C. The reaction medium 
may contain up to about 80·;:;: of water, and 

1:5 usually abour 60 to 75%. 
Preferred compositions may be prepared. by 

reacting a mi::nure of 20 to 40 parts by v1eight 
of protciu hydrnlysate, 0.09 to 1.5 parts by 
weight nf methionine (eitl1er isomer}, about 

20 0.5 to 6.0 parts by weight of saccharide sus­
pended in water. When a. hydrolysate of 11 

carbchvdmte material is u~d as saccharide 
sml.tc-e," 1hi!i reactfillt may be present in the 
medium iit a level of 2 to 12 parts by weight, 

25 1he amount cf protein hydrolys;lte lYiing within 
the limits given. 

In addition to the principal rea<.tan-L~ (pro­
tein hydro!ysate, methionine and saccharide), 
the reaction medium may also contain miner 

30 amounts of a carboxylic acid wllkh, it has 
been found, confal'S desirable flavour notes to 
the product. Lo1,ver carboxylic acids, such i:s 
lactic, malic or sm:dnic acid, as wcll as fatty 
adds (e.g. pfamitic, stearic or oleic add) may 

35 be 1N:d, eith~r singly or as mixture$, prefor­
ablr at a tct& kvcl betwen about 0.3 and 
3.0.';.:' by ~vei6ht of the reaction medium. One 
or more 5' -nucleotides. such as; sodium inosin­
ate t;r sodium gmmy!ate, may also be added, 

40 in an amnu11t benYeen 0.3 and about 1 % by 
,,~dght of the medium. Alrernativd::,-, the 
nudeotlck m:iy be added to the pmdrn.::t after 
reactinn. 

Spedfa: flavmrr not('.S may be obtained by 
45 addit.im1 of yeast :mtolysate, either to the 

reactants prier to heating or to the finished 
product. It has been found that particularh 
preforred bc•::f flavourings are obtained when 
th~~ cpo.nthy of yeas;: added corresponds to 20 

50 to 50'.<, nf the protein hydrolysate. 
Tlie fla,louring age-nr may be provided in 

liquid, paste er dry fomi, tile reac,fon medillll! 
being ooncc:ntraied and/(;, dried by conven­
tional methods. No separate isolation step is 

55 net.-essru'}·y and the final product is wutcr­
:soluble and has a strong beef flavour. 

The inv~n1ion _is illustra!ed by the following 
ei:rnmples, . 11!- which the parts and percentages 
aR, by we;gnt. 

l!xample 1 60 
The following substimc:es are rd1uxed at 

about lO(PC for ZJ hours with stirring: -

Hydrolysed plant protein 
( cystdnc-free) 

Sodium guanylate 
l\.falic add 
.i'v1eth ionine 
Xylose 
\~-'ater 

p.irts 

22.0 
0.64 
0.38 
0.3.1 
057 

76.10 

65 

70 

After reaction the product is vacuum dried, 
providing 23 pans of a brow11 powder having 
the flavour of rot1st beef. The ~odium gu:mlyate 
may a!tcrnati"l-'cly be added to the dry powder 
rather tlian to the reactio11 medium. 75 

Example 2 
The following substances are heated at about 

100-"C under reflux for 3 lmm:s: -

Hydrolysed pfont protein 
(c.vsteine~free) 

Sodium gmmylate 
Lnc-iic add 
Palrnitic acid 
Succinic :;cid 
l\kthiocinc 
Xylose 
Water 

parts 

26.55 
0.47 
0.28 
0.47 
0,19 
0.28 
0.71 

71.07 

80 

85 

Aftt:r re.action the product is concemrated 
to- a paste containing 45 ':-:'.. solids and may be 90 
used direc!ly as a bed Jl-wouring for v:1rious 
foodsitlffs. 

Example. 3 
The following substances :1re rdfoxe<l for 

2} hours: - 95 

Hydrolysed plant protein 
(cysteinc-free) 

Stea.ric add 
Sodium imisinate 
Sodium gmmyla1e 
Hydrolysed spent coffee grounds 
Water 

pam 

28.95 
0.44 
02Z 
0.22 
4.38 

65.79 

The resulting product is vacuum dried and 

100 

is particularly suitable for imp.irting ll beef 105 
fl.avm1r to soups and gravies. 

_If the stenric- add is omjtted a slightly less 
1rnld-ffavnured product is obtained. The 
inosimrte and gua.nyfate may alternatively be 
blcridcd with the dried product after reaction. llO 



Motif Exhibit 1150, Page 875 of 1599

Case No.: IPR2023-00208 
U.S. Patent No. 11,224,241

3 1,318,460 3 

Their presence is desirable as these substances 
confer a pleasant momhfeel to the finished 
flavouring. 

Example 4 
5 3 beef flavours are prepared by refluxing 

1he listed ingn.-dients for about 2 ¼ hours: -

parts 
Hydrolysed plant pro~ A B C 

tcin* (cysteine~free) 18.61 18.54 18.54 
10 Autolysed yeirnt 5.9-3 

Methionine 0.09 0.37 0,22-
Xylooe 055 0.64 0.74 
Water 74.43 74-,15 74.18 

* Obtained from 60/40 mixture of e<>mgluten 
15 and wheat germ. After reaction the water is 

evaporatr.d and t:he residues me dried. The 
resulting powders have good bt..--ef flavour. 
l1articular flavour notes may be obtained by 
adding 0.3 7 parts of a 5' -nucleotide mixture to 

20 the dry flavouring. Yeast autcilys1tte (nbout 6 
parts) may be added to compositions A and C. 

Example 5 
Two beef flavouring agents an~ prepared 

from the ingredients and by the procedures 
25 described in lio:amples l and 2, but with the 

xylose being rt..1)'faced by1. respectively, 0,76 
and 0.95 parts of lactose. Tfo~ product:; have 
good roasted beef flavour, 

\\<11AT WE CLAii'vl IS : -
3J L A process for preparing a flavouring agent 

which comprises reacting togi!ther_, by heat­
ing in an aqueous medium, a mixture com­
prising ahout 20 to 40 parts by weight of 
protein hydrol~,rsi1te free of cystine or cysteine, 

33 about 0.09 to 1.5 pans by weight of methionine 
and about 0.5 to 6 parts by weight of 
Haccharide, the amount of water present in 
the medium being about 1 to 4 timei, the total 
weight nf solid~. 

40 2~ A process according to claim 1 in which 
the reaction medium contains aumlysed- yeast 
in an amount com-sponding to 20 to 50% of 
the protein llydrolysate. 

3. A process according to claim 1 or claim 

2 in which the sa.:cbaride is xylose and/or 45 
lactose. 

4. A process fer preparing a beef flavouring 
agent which comprises reacting together, by 
heating in an aqueous medium, a mixt1.1rc 
comprising about 20 to 40 parts by weight of 50 
protein liydrnlysate cootaining inetlii_onine but 
free of cystine or cysteine_, and 2 tv 12 parts 
by weight of an add hydrolysate of a carbo~ 
hydrat~containing material, the amount .}f 
water pre~ent in the: medium being about 1 to 55 
4 times the total weight of solids. 

5. A process according to claim 4 in which 
i:he carbohydrate-containing material is 
selected from the group consisting of coffee 
chaff, oats, rye_, barley or spe.nt coffee grounds. 60 

6. A process according to any one of the 
preceding claims in which the reaction medium 
also contains a carboxvlk add. 

7. A process according to claim 6 in which 
the reaction medium contains about 0.3 to 65 
3.0'¼, by weight of a carboxylic acid. 

8. A process according to claim 6 or claim 
7 in ·whid1 tlie carboxylic add is lactic, inalic, 
sucdnic, palmitic, stearic and/ or oleic acid. 

9. A process accordng to any one of the 70 
pre~ding claims in which upon completion af 
tlte reaction the medium is concentrated to 
provide the flavouring agent in paste form. 

10. A p.::oce~~ according to any one of the 
preceding claims in ·which upon completion of 75 
the reaction tfa: !favouring agent is recovered 
in powdered fom1 by removing the water from 
the medium. 

11. A process for preparing a flavouring: 
agent substantially as herei11 described with 80 
reference to any one: of the Examples. 

12. The flavouring agent obtnined by the 
process of any pn.'Ceding claim. 

13. 111e beef flavouring agent obtained by 
the process of claim 4 or drum 5. 85 

ELKINGTON & FIFE, 
Chartered Patent Agents, 

High Holborn House, 
52-54, High Holborn, 
London, WClV 6SH. 

Agents for the Applicants. 

Prinforl fur H,ir nfa.,i,>Hiy's i->t:.tionory Office, by the C'ouri1n· Pr~ss, Leamington Spa, 1fJ73. Pu hlfahml by The Pateut Ollfo0, ::!5 Bmi tlmmptun Huildinf.."', Lmd,m, WC2A lA Y, from 
which ~"pies may be obfo..ined, 
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{54J FLAVORING Sl1BSTANCES AND THErR PREPARATION 

{7.1) We, H. KOHNSTAMM & Co:MPM'Y, 
INC., a New York Corporation, 161 Avenue 
of the Americas, New York, New York, do 
herebv declare the invention, fo:r which we 

5 pray ·font a patent nwy be granted to us, 
and the method bv which it is to be per• 
formed. to be particularly dc;;cribed in and 
by the following statement: -

This inv,~ntion relates to the pmduetion 
IO or a m:~at-!lavo.r. 

In general, lt has h.~en known in the prior 
art how to prepare: artificial flavouring sub• 
stances which impart a savory taste or smell 
to foodstuff.~ and particularly those flavors 

15 which impart a meat•like flavor. It has l)een 
dlsdo~ed in U.S. Pa.tents 2.934,436, 2,934,435 
~nd 2,918,376, to react various materials to 
obtnin a meat-like flavor. For example, it 
is suggested by the disclosure of U.S. Patent 

20 2,934.436 to react an amiao add such as 
C)'Stine or cysteine ,vith glycerakkhyde in 
the presence nf water ;utrl at efovat•~d tem­
peratures in order to obtain a flavor pro­
duct. To achieve flavors having a par• 

25 tkular tes,~mblance to beef, c.e,rtain pentoses, 
such as ribosc, are generally included .in the 
reaction to hasten or cata!vze amino acid 
degradation. -

In the reaction of low molccu.lar weight 
30 aldehydes, or aldd,ydes that represent sugar 

fragments (sud1 as glyeeraldehyde and the 
like) with amino adds to degrade the latter, 
the readion frequently yields final products 
having an undesirable off-flavor rlt1e to their 

35 dehydration or polymerization resulting in 
partially· reacted or 1mreaeted end products 
of undesirable flavor. When sugars· such as 
r.ientos%, hexo,<;es or Dolvsaccharldcs are 
added to assist in tlv~ ca't.al~·sis of the amino 

40 acid reactant. burnt or caramel-like flavors 
are frequently developed as a result of sugar 
decomposition produc~s f1mned therein as 
well a.'> .caramelis:ation. These side re.actions 

!fruit the use of the flavor and detract from 
the basic mea!.v flavor or character of the 45 
product. The • canunelisation side reaction 
has particufarly been for a very long 
time a stumbling block in attempts at 
development of meaty flavors, since the off­
fhwor development resulting therefrom al• 50 
most ulways frnpost~ strict limitations on the 
techniques employed for the control of 
flavor development 

II }s an object of the prese.nt invention to 
pmvrde a technique of flavor development 55 
free ol' such side reac.tions. 

The present invention provides a process 
for the production of a meat-flavor ,vhich 
comprises reacting a ribonudeotide reaciant 
or mixtures of the same with an amino acid 60 
reactHnt which is cystine or cysteine. The 
optim11m ratio of th~, two reactants is from 
1 : 2 to 3 : l parts by weight rcspectivdy of 
nucleotide to amino acid. 

The method of prepamtion of the flavor 65 
product basically involves reacting the 
aforesaid i.ugredients with or without the 
pre~ence of v,:ats,r at an devate\i temperature 
until a flavonng substance havmg the aroma 
and taste of ;:iooked meat is obtained. The 70 
amount crf water involved in tlle, reaction, 
when employed, is of sufficient quantity to 
wet the reactants but comprisl!s varying 
amounts of ·water for eae.h part of amino 
acid present in the re,tctfon mixture or nom:l 75 
at all for a flat soluble flavor preparation. 
'l11c minimum ratio of wnter to amino acid 
re~ic!imt is pr_eferably 5 : l by weight and the 
1mmrnum ratm of water to ribonudeotide re­
actant is preferably 5: 1.5 by weight where• 80 
as the optimum ratio of watc:r to amino acid 
is 19: 1 by weight. The reaction fa gener• 
ally carried out at elevated tempernttir~~ pre. 
ferably from 60°C to 200°C For fat soluble 
flavors the reaction temperature will go as 85 
high as 235°C. TI1e reaction "111 normally 
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proceed until all nf the water initially pn.!sent 
hn.s b~en removed and the flavour prodllct 

is pr,:s,::.nt ia the reaction vessel as a dried 

friabk mass. 

hirent flavor. It 1s the inherent .flavor¥ 
e"1hm1cing properties of the nucleotides that 
is p:inly responsibk: for the devdopment of 

Hs superior flavor by the application of the 
improved process of the i11ve.nti.on as con• 70 

trusted with those methods of the prior art 5 If desired the flavonr reaction may be 

conduct1;d in an oil or fat to develop a fatty 
flavor, \\'hen tlli:s fa. done water is ex­
dud:.:'d from the reaction vessd and the pre­

ferred range of reaction tempcmturt's is from 

10 150"C to 235~c aml a time of about 5 to 15 
minute,; is gen;;rully adequate to complete 

the- r~ctlon. 
1n accordance \Vith the present invenfion 

it hrts hew found po~tlbk to prodace fluvour-

15 hm sd::stanc?s cap,\hfo of imparting to food­
stuih a sa;,,o:ry meat-like aroma and l.:!.sle, 

esp,~.:inlly :resembling t!wl. o~ -cor:;k:d meat. 
The amino ::cid reactant 1s cystme and/ or 

cy$tdnc, although for the tle,dopm~,!t of 
20 C.!rlaln t.nx:s cf merrt flavors, additi,m?,l 

amino adds may b~ added fr;r c::1;1,mpfo_ 1l1 

the form of commcrcml synthellc ammo acids 
or n,,tmaliy occurhlg protein hydrolysates, 
which \Vlll rdc«se mnino ad:!s in !he cm:m:c 

25 or CL~ rea.:ti.on. . , . , • . 
Th,~ ribrnrnckat.ick react.nt ·wmctl i.s l!l· 

v:)lvd b ~he preparation of the fb.vor pro­
duct rn::v b~ de-rhed from a m1.1.urally occur¥ 
rim.i- po,{duct crn1tainfo:.; ribonucleotides nr 

30 oJ~r db,:;Hc-raciical-con1aining complexes, 
for e:•:,uupl.e h 1nay b;: sel.!ct:"d from a large 
1u.g;J::ir of n1atedals such os in.o'.)f n~tt~5~ 
~uanvfatc3, other rihonuckotides, comhma­
tio11&' of these or pntlucis conttdn]ng such 

35 nuc;c.;0tid,~i> or -combfrlations ol' ntttllrnl pro­
duct;; c,mtaining nndcntides as wdl as syn­

t11etic nuc]cotide mrt~rhtls. 
Cysteine, cystdne-der1vathres or amint: 

add mb:turcs having a high JX'!'(e1:mg~_ of. 
40 cvstdne ar~ the prefon,::d s0tir.::e ol: ::m1m? 

r,L•J.d. A particularly pr.•krre5i ~::i.-,or ls 
obtdned when .::.y~k~nc or ds:mv8.t1ves su_ch 
as: foe hydr,;1ch10-ride sah 1J1i:'.reof pnxlomm• 
at,•s fo th,~ amino acid mixttm: if, in faet, a 

45 mi-:tur;:. nf amirnJ adds is employed. 
It has bc;.,n found that the rat1,'.J of the 

ribonudeotide r~aci.:mt to amino acid re­
actant is a determining factor ht the devdop­
m,;c;nt of optimum fln.'K,t apd, in general~ the 

50 me:tbl~ rntlo of ribonudeotide bro:,dly d:nned 

raiwe5 from OJ----4,0 pM!s by weight of ribo­

nud~,:;iide reactrmt to one p;ut by weight 
of the nrimary amii10 add reactant. By 

varvim: tb0 ratios of reactbe ingredients em-

55 pfos'el{ the uhirmuc flavor char:1cter .. -..uunges. 
Thi, reSl1lt Is a distinct advantage of th_e 

invl'.:n,km as one is ahk: to thereby approx1-
m~te the partkulur flavor of varjous _types 
and ;;pedes of !1}Cat ns may be <!esired lH the 

60 partkufar s.itum1orL In many mstanc~~ •• as 

littk a:; 0.5 to 1.5 parts nf ribonuckot1de 

for one part of cyo:k:irw, ls :'>l!ffi9ent to deydop 
a savory or meat-like flavo_r m_ tbe ultim:tt'! 
product. The excess of n~onnckott_de 

65 m:c:.y, however, be add<·d for its mvn m~ 

·which employed tho,c known amino acid 

de.gradation ag<i'nts such as the pcntoscs, 

hexoses and aldchY(ks as Bnted above. A11 

ideal ratio, for ex,m1plc, of cysteinc to 75 

rih:inudeotid::: reactant wh,~n usd a!one has 

been found to b:! LO pan of cvstdne hvdra­
ch)oride mon;Jhydrai.~1 to 2.3 p;trts by ,1,:eight 
-of a 50/50 mb:tnre of var.iou~ nudcotides 
suc!1 «:i 5'-lnos:m:ite and 51.guanybte- or 2.3 SO 
p,.rts of eid1cr 5'Ninosinak or 51-gu:inylate 

don:?. .!t nmst be lmlkfatood thaL the 
mK:kc1kk reactant of the rcactioll mixture 

m:;y b~ -<ddeJ per Si!, or as part of a n:itural 
pr,xiuct. (:on:ail1bg the same, w'hid1 will 85 

rekase th0 mtdeotide <>in situ" during the 
course. of 1h~ rea,tion. -

Tb.-, r:.>actL111 whi..:h comprh,:•s t11e devdop• 
1:1,~nt of ti,0 pr;;,:;;nt !favor m:1tcrial \,'i.!l 
g.Jn:.>rn:ly 1ak:-:! pfac~ in ih~ p,,':scncc of a 90 
1arg~ tn1101.1:nt of Vl""it~r of th~ order of 30 

p:i;·,.s cf wak'r L1r each one pa.rt of the amino 
acid re:1-::t;;.,1t under g<!t;?rnl!y c!cvatc>d tem­
Fn,t_t,t~ and; normal . or ~-kva!ed pre.;;su~c 
conditwn:,. fhi: ri:'nci::tm t1m~ mvo.!ved will 95 

d!~p~:1d i.o 5(;1.n-~ c~:tent upon the tee1pcrature, 
and prc&~ure of the reaction. A preferred 
:r~1az~ of r.;aet~~_n1. ~-:!:rt~p~ratur;s YilHl g~neraily 

c::t~;1d b..-::wc:n (D~C -,r,d :WCl"C ;md r~~di;m 

v-ii1l pmc~c:d until tfa~ r-:acfam i8 com- 100 
pl,;-t,> ''11'-l th.• 'V'l'er r,0 ,:-,-: •·st 1r, been ev1por-
i{t~d~ '· I;; 1i1i~.' ~:;~c ti1~ ~Jiq1;1~i is dissip:ited 

and a drt!::,1;v drv frbbl,~ mat:riul r-:mains 

il.1 th~ r-~acdo}l v~i:scL 
The fl:wnr deve!onini;,: reaction m,n· ah::i 105 

rnke pfoc,~ 1n ihe priseni:e oI the food pro­

duct in whkh th<' ,;avnrv m,~i!t-llkc fhvclr 
is s,~mght to b~ d:>v,:,loped, • In this par1kufor 

ins,an~~- !he cv~t:.rie-.::•:mtai11in!! or cvstdne­

cnnbinh\i am:n,J l:dd r-~agent ltnd 1he ribo~ l 10 
nucleotkk an::l /i)r 11:ttm·,,J nrntc!rials cm1tuin-
!:1g the ribe;;nude~t_k:e wi!l :ict, a~ I?t('.~:1mors 

m the r.:::aci!oo, ,v:1:c:1 u.!tmiatiiv will invo!v.; 
rc2ction betw;:-en the ribosc nioietv of the 
ril:-orn.Jc/cc1'.idc and th,~ amino add' to fonu 115 

tlie ultim:,t0 savory me:.itNlike prodlict or 

ll,n•or_ In 1h;s C,h'.". the rib(mucleotide re­

actwt n:my b,~ prJ~eiH in the fond product 

which is n:erc;y react,ed with the amino acid 

r0:1ct:mt to hn1:iart a meal flavour to the food 120 
product~ 

/1..11 "~amp.le of the n~c of the prodt1cts of 
iliis innntion im!y be as part of a season-
ing mh:tur~~ added to various meat produds 

where a supplementary meat or ~aYOJ1' 125 
lfanir is desired, Tn addi!ion, the flavor 
in-;:1\~di::nt obtain~d according to the inveu~ 
tkm m,1y lx: addd to proce~sed proteins 
which hav,i no nH:'at :flavor of their own 
and in which a meat or savory flavor is 130 
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dedred. A verv common use is in. the can­
ning industry to flavor food products that 
hav,~ lx~en or are to be sterilized or auto­
chved, ,vhkh mav result in a loss of some 

3 

5 of their natural flavor. Under these con­
ditions the meat-like flavor is dewloped in 
the processing th~ fo1xi product. There are, 
moreover, food products 1.vhkh are pro­
ce&sed by the final user such as dry soup 

The flavoring substances of the invention, 
when independently prepared and incor­
porated into a wide array of food pm­
ducts may be added as either solutions or 
tlr:,' powders as convenience dictates. These 
may b;:: used to impart a meaty flavor to 
artlficlal food products or may be used to 
eJ1.hance the natural flavor of fresh meat 
products, The st1pplemental amino acids 
give varying ;;pecilk ifavors ·whkh are in 
addition to the basic meat fl.avors iinparted 
to \he food r,rodl!ct by the reaction product 
of ribcnuc.ko!ide and the cystelne. 

70 

10 miK,cs, gravy mixes, and a host of other 
similar materials ,;,;herein the llavor ingredi­
ent i:, l.ncorporatcd h, the mir. and upon 
preparation of the mix, the dcslmlifo 1ueat 
flavor is imp,uted thereto. 

15 By v1ay oi' explanation of the function 
of the formatkm of the me;;.t flavor nf the 
invention, it may be stated generaliy that 
cystt:in-e, cystine a11d oiher amino adds are 
degrackd to form aromatic materials hav. 

20 ing a meat-like fb.vor. The aromatics par~ 
ticularly derived :from eystdne w.Hl give a 
ba~ic meat fhvor, while the other amino 
adds such m, glvdne. ibha or hda alanine, 
arglninc, iso-leticine, .threonine_, prolinc, 

25 glutamic acid, Iysine, as:;iartic add, tyrosine, 
leu:due, histidille and valine to mention a 
few of these will imp;ut a r,:ntkubr meat 
fliwor thereh Vlhile it is pr~J'c,rrr.d to !Hie': 
single amino acid'.'i in those instances where 

30 it is de~in-od to supplement the basic meat 
jfavor of the pro::!uc,, combinations of mnre 
than cme amine) acid may also be w;oo, and 
the ,;ynthetic rnce1nic mlxturc t!S wdl as the 
11:i.turn.lly occurdng dextro or 1evo forms 

35 of tlle iidd may be employed. In some 
inst?n::i:cs, ;kptnd!ng u1xm the particular 
food product being tre=::tcd, the .su_ppkmenlal 
11mhw add in.g:reclient may be added in the 
forrn of its hydrochlorii:l.e, or bound up in 

40 prntdns or polypeptides which will, nnder 
urooer cnnditions, generate the desired 
;-;-n(ilo acids under the c.anditiom of rcN 
action. 

A,s noted above, the reacfam. iiwolved in 
45 th,z invention may be carried out if desired 

by iilnw!v adding the reagents. to a sd'.':cted 
food product in v.'hich it is desired to de­
vdop a meat !favm and tlKm heating the 
nroduct. to effect reaction. One conven-

50 tion:tl w,~-Y of proce,~ding is simply to place 
the food !iJ be llavored and the flavor 
reactants in an autoclave and reacting until 
ll proper flavor is attained. 

The reaction products of the inventiclll may 
55 b::: ,5ep:1ralely preparntl and subsequently 

converted to dry powders by such cnn­
ventional techniques as lyopliillzation or 
spray dryin!!, As a flavor additive they 
may· be added to food prodnc!s in a wide 

60 range of proportions extending from O.l to 
10.0 p1::r cent of the t0tal ,veight nf the 
food product to which tl1ey are added de­
pending upon the nature o[ the product and 
the otJ1er circumstances which dictate the 

65 level of ffavor drsired. 

The flavor produced according to the in­
vc1,H,)11 may he: c;1hanced by the addition of 
a mi.::tll.re of 2,'l- ckcadiend, 2,6 nonadlenal, 
undtc::iml and methyl slllphide or up io 3 
p.p.m. of LUl aldehyde. 

The fo1Jo,,.·it,g Examples illustrate the in~ 
vention, the mnmmt~ of lng,red.ients em­
ployed being in par!:s by weighf 1mkss other­
wi~e designated. 

FX/..MPLE NO. 1 
3.90 gr.ims of cysteine hydrochloride mono. 

hydrate and 30.0 ,::rams ot hictorv smoked 
torufa yeast were ~thoroug,:hly stirred in 100 
parts of wat_er. . . , 

The rectcflon mnturi2', m a gm,;s plate, was 
pfaced in an oven ,rn.d the ingredients were 
allowed to he::i.t between 130"-135''C for 
2} hours. The yleld of crnde mate,rial was 
3(to grams. The powdet",;d residue had a 
hmn-llte trntc, 

EX1\MPLE NO. 2 
30 par:s of a 50: SO (% by weight} mix­

ttlre of cornmericul di.sodium guanosine 5'• 
111onophmphate and. disodium inosine 5'­
mmwphosphate. 20 f,KU'ts of cysteinc hydrov 
c.hloride monohyclra:,,, and 100 parts of 
hickory smol.:::(~d fornla yeast were thoroughly 
stirred in 400 par!s of water. The contents 
v;..-ere poured into a large glass plate in an 
oven set at l30~--135"C. The r.naterial was 
lH.'ah!d until the residne could be powdered. 
The yield of crude mat;~rial was 149.0 parts 
t\f meat flavor base, 

EXAMPLE NO. 3 
To a mixtur't of 40 pmts of water_. 7.54 

parts or cysteine hydt\1d1loride monohydrate 
nnd 17 .20 parts of a 50: 50 ( % by wdght) 
mhtllre of commercial, disodimn guunosine 
5'-monophosnhutc and disodium inosine 5'­
monoph,:i~ph.ite, was added an emulsion of 
40 parts of g1.1m acacia .in 100 parts of ·water. 
The combination was vte!l-mixed in a blender 
and s1mw dried in a commcrdallv avail-
able spnt}' drier u11it. -

The inlet temperature of Hle atomizer 
va.rfod from l90"-235°C. The air flow 
pressure varied from 3 to 5 kg. per square 
indi. 

A yield of 40.2 parts of white powder was 

75 

85 

90 
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100 
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120 

125 

130 
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obtained which had a savory, chicken-like 
odor. An aqueous solution of the materbl 
had a mouth-watering, chicken-meat flavor. 

hydrochloride and 2.0 g. of disodium 51• 

Jn.osinate wns added to 300 g, of lard pre. 

viously melted and heated to 195"C. The 
mixture was heated further for one minute, 

cooled to 150"C. and 18-00 ml wood smoke 70 

distillate added. The mixture ,vas shaken 5 EXAivIPLE NO. 4 
To a 4000 mL vessel equipped \Vi!.h a 

stirr~r was added 1550 parfs o.f water, 162 
parts of cnmmercial disotlium inosine 5.t. 
nKmophosphate, 108 parts of commercial 

10 L-c.vstd1ie hvdrochlorkb monohydra!e and 
54o" part~ of hickorv smoked tortula veast. 

This medium was then added to ·a large 
tray and placed in an oven set at 130°---

135"C 
15 

20 

25 

After several hours of heatine, the dried 
residue was powdered, giving a yield of 732 
parts of nw.terial which v,1hs:n dissolved in 
water produced, !l savory, m;?-.at-Uke odor 

and flavor. 

EXAMPLE NO, 5 
The: following con:1blnation: 

lO parts 2.4 decadienal 
1 pmt 2.4 ncmadienal 
1 p:i.rt undecanal 
I part methyl solfide 

at a level of 0.25--1.0 pp1u imparts a 
30 "ch;c!:en fat'' flavor 10 the 1wiat ffavc•r 

already nrcpared in tk~ pre,1iot1s Ern.mnks. 
The· ai:tdition of pmper s::::;sonings (celery. 

mikm, pepper, etc.) a11d 01:h;c-r fhvor materials 
round off or uiv,~ a ro,isted character. The 

35 following Exai11pies 6 10 8 Wrn,trak reaction 
in an oil or f:at to produce a fatty ifavor, 

EXAMPLE NO. 6 
l\ mixture of 6.5 g. disodimn 51-ino~inate, 

40 4.3 g. of l.~cysteine Iiydrz,c11!oride and 21.6 g. 

0f hickory smoked tornfa y~ast was added 
10 432 !!, of stirrl!d coc:onut oil at 370--
375"C. ',.rhe total hic•rtin~ time:: \V,tS eighi 
minutes. The sa;;pen$:On v.•hile stirring was: 

45 -cooled to room temverature and the in­
snluble material removed by C',mtrifirnation 
or filtration to give a clear, golden brown 
licrnid ·1Nith a nutty or bumed meat aroma 

50 
and flavor. . 

EXA?vfPLE NO. 7 
To 268 u, <24-0 ml) of ;;tirn.~d, mdted butter 

oil at 380-'::...385"C 1vas added a ground mix­

ture of 2.2 !!. of L-cvsteine hvdrochloridc 
SS monohvdm.te ,. and 5.0" !!. of d.isodium ~P­

inoslna'te. Total he<Jtitig ti.me was: seven 
minutes, Upon cooling down to S0"C the 
clear liquld was centrifuged or passed 
thron2h cheese cloth tn rernove coarse. par-

well and the oil layer .separated. Salt, pro-
tei1_1 hydrolysates, additional ffa.vouring ma­
terials can be added to the fat 10 prepare a 
complete bacon -or smoked ham type flavor. 75 

\VI-IAT WE CLAIM IS:-
l. A pr1..1ccss for the production of a mcat­

lfovor \vhlch comprises reacting a rlho­
nudeotide re:ic:tant ·with an aminD add re- 80 
actant whid1 is cvstcine or cvstinc until a 
meat-Havor ckvdof)S. · 

2. ,-\ process as claimed in claim 1 

wher?:n th:! ribznrndeotide is derived fmm 
a naturally ac.cming product containing 85 

r.ibonudcolides or is a synthetic ribo• 
m1ckotide. 

3. A prQC.Css as claimed in claim 1 or 
3 whcr"in the ratio or ribDnuGkDtide to 
amino a:'.fd is; from 1 :2 to 3: 1 part:; by 90 
·~vt.~-:Qht 

4~ /!\ proc~~s. as cl:i.imc!d in any of claims 
1 to 3 crirrl-~d out at t'lev:u..,d temnerattm:·. 

5. A process as claimed in an~' of claims 
1 to 4 wher,-Jin the rmc!ion is carried out in 95 
th~ pres~ncc of water .. 

6. A proc~ss as claimed in claim 5 
v:I1erdn the minimum ratio of water to 
~tmlno ;.:cid is 5: 1 hv wei!!ht ,md the mini-
m um rntfo ol: water to ribonuclC(ltide rn- 100 
~ctant is 5: l.5 by wei!tht. 

7. A process :'is clail11;cd in any of claims 
to 4 wherein die reaction is carried out ill 

th0 absence of water, 
8, A process as claimed in claim 7 105 

wherein the reaction is carried out i11 an 
o!l or fat nt a tenipernture of from 150"C 
to 235"C. 

9. A process .as claimed in anv of claims 
l to 8 ·wherein the muhio add rc'.actmtt nlso HO 
cont,dns at least one supplemental amino 
add, 

10. A process .as claimed in any of claims 
1 to 9 wherein a mixture of 2.4 decadienal, 
2.6 nonadlenal. L1tfrkcan:1l and mcthvl sul- 115 
phide is add('d to the flavoring substance 
praduccd. 

11, A pmccss as claimed ill any of claims 
1 to 9 wh~reln up to 3 p.o.m. of ar1 aiddivdr 
is added to 1he !favoring substance pmduced. 120 

12. A process as clainwd in any of claims 

1 to 11 wherein ihe ribonudeotide reactant 
is present in a food product which i5 :rc­

"·ct.ed with the amino acid reactant to impart 
a meat flavour to the food product · 125 

60 tides~ and thne allowed to solidifv to a 
vellow brown semi-solid with a 'savory, 
roasted beef aroma and taste. 

EXAMPLE NO. 8 

13. A process for the production of a 
meat-flavor substantlallv as hereinhefore 
described with reference ·w any of Examples 
1 t() 8. 

A ground mixture -of 1.0 g. of L-cysteine 14. A flavoring substance when produced 130 
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by a process as claimed in any of claims 1 
to 11 and 13. 

15, A method of imparting a meat flavor 
to a food product which comprises admix-

5 mg with the food _prnduct a minor propcirtion 
of a flavoring substances as claimed in 
claim 14. 

16. A method as claimed in claim 15 
,11-·herdn the food product <.:ontains a ribo~ 

10 nucleotide as part of its 110r1nal composition. 
17. A food product when p:repa.red by a 

process as claimed in any of claims 12, 15 
and 16. 

18. A method of imparting a me-.at 
flavor to a food 1nod11ct containing natur• 15 
aliy occuring ribonudeotides which com­
prises adding cysteine and/or cystine at~d 
heating the mixture in the prese11ce of 
water. 

ELKINGTON & FU,£, 
ClHrtered Patent Age11ts,. 

High Holborn House, 
53 / 54 High Holborn House, 

London, WClV 6SH. 

Printed !or Her Majesty's Stationery Offire by Burgess & Son (Abingdon), Ltd.-1973. 
Published at The Patent Offietl, 25 Southampton Build• London, WC2A 1A Y, 

from which copies may be obtained. 
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lnventor(s): 

Applicant(s): NESTLE SA:!: (NESTLE SA) 

Classification: - international: A23L27/21; (IPC1-7): A23L 1/26 
- cooperative: A23L27/215 

Application GB19730013279 19730320 
number: 

Priority number US 19720241431 19720405 
(s): 

Also published CA999852 (A) CH563726 (AS) DE2316896 (A1) 
as: DE2316896(B2) DE2316896(C3) more 

Abstract of GB1357091 {A} 

1357091 Flavouring NESTLE SA 20 March 1973 [5 April 1972] 13279/73 Heading A28 
Meat-like flavourings are prepared by reacting S-acetyl-mercaptosuccinic acid or its 
anhydride with a vegetable protein hydrolysate and/or autolysed yeast Flavour 
enhancers such as nucleotides may also be present The reaction may be effected in 
an aqueous medium. 
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AZB 6A 6G 
(72) Inventors PIETER PAUL ADRIAAN TIIBRON 

ROLF GEORG HEINZ VON FINTEL 
AURELIANO LUIGI SAISSRUN' and 
ADRIANUS MARTINUS VISSER.S 

(54) FLAVOURING AGENTS 

(71) We, C,P.C, 11'.1TERNATIONAL 
INC., a Corporation organised and existing 
under the Jaws of the State of Delaware, 
United States- (if America, of International 

5 Plaza, City of Englewood Cliffs, State of 
New Jer5e}' 07632, United States of America_, 
do hereby declare the invention, for which we 
pray mat a patent may be granted to us, and 
the method by which it is to be performed, 

10 to be particularly described in and by the 
following statement : -

This invention relates to a flavoming agent 
having a flavour similar to that of a meat 
extract, aod rdates t1> a process for prepar-

15 ing such a flavouring agent 
It is know11 that :tla'i'(mring agent:B can be 

prepared by a reaction referred to as the 
Mrullard Reai;.i:ion. This reoction 1ahs place 
when sub~1:~ces containing saccharides and 

20 amino acids or proteins are heated together. 
Generally a great deal of browning oa..-urs 
and certain flavours are fanned, depending 
on the mixture, accompanied by the reduc­
tion of sugars and amino acids. The import-

25 ance of the Maillard Reaction in the flavour 
of baked foods is well recognised aud various 
specific formulations subjected to Maillard 
Reaction conditions have been used for the 
pmduction of specific ftavours, 

30 In accordance with the invention a prnce~s 
for pn.--paring a flavouring agent having a 
flavour similar to that of a meat extract, com­
prises perfonning a Maillard reaction at ele­
vated temperature between at least one 

35 saccharide, an amino acid component as he.re­
inafter defined, lllld an egg component selected 
from the group comprising egg white, egg 
yolk, and whole egg dispersion. 

The sacchadde may con,.,eniently cnmpr.i.se 
40 or incltide a rnonosaccharide selected from 

the group comprising arabinose,, xylose, 
ribose, glucose, mannose, fructose and sor­
bose. 

If desired, the saccharide may comprille or 
45 include a disaccharide. selected from the group 

comprising lactose and maltose. 
The saccharide content in the reaction mix­

ture may be any suitab1e quantity. The maxi¥ 
~~-........,.~----.~-~~-···-----.. 

mum quantity which can be added is governed 
by the poi.'lt where it starts to interfere tmdnly 50 
with the fl.avorn:. 

The proportion by weight of sacclmride ln 
the reaction mixture may be less than 10%. 
Conveniently the proportion of sacchar.ide in 
the reaction mixture may be between½% and 55 
10% by weight. 

It will be appreciated that any sac:charide, 
such as a poly-saccharide, which can be 
broken down under the specific re~ctlo11 con­
ditions, to yield a saccharide or saccharides 60 
which will undergo a ;\,fai!lard Reaction, may 
be used, 

The process may be carried out in the pre• 
senc:e of water. The proportion of w11ter in 
the reaction mixture may conveniently be at 65 
lt~a'LSt 10~/o by weight. 

The term amino acid component as used 
herein refers to an amino acid or mixture of 
amino ii...ids which will undergo a Maillard 
reiiction but excludes the egg comp'onent. 70 

The proportion of amino add component 
in the reaction milrtme may conveniently be 
betV,,een 40% and 50% by weight. 

The m:nino add component may, for ex­
ample, comprise a suitable acid hydrolyocd 75 
protel!l. The prntdn miiy conveniently be a 
vegetable protein. Thuti, for example, it may 
be a protein derived :frnm sun flower or soya 
beans. 

If desired, the protein hydrolysare .may be 80 
fortifi.ed. with monosodium glutamate. The 
proportion of monosodium g1utamate in the 
reaction mixture 1nay be betwecen 25'% imd 
30<;.~. by weight. 

The egg component n1ay be used :in its 85 
unhydrolyscd or in its hytlrolysed form, Whete 
the egg component is used in its hydrolysed 
form, the egg· component may be hydro!ysed 
by :means of a suitable enzyme, The enzyme 
may, for example, be selected from the group 90 
comprisJng papa.in, bromolain, ficin trypsin, 
fungal proteases aud bacterial proteases. · 

We have found that where egg white or 
whole egg is hydrolysed, the reaction tends 
to proceed faster tlian the reaction where 95 
they are unhydrolysed. In fact the reaction 
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rate appears to approach the rate at which 
the reaction takes. plm:e when the egg com­
ponent is not present in the re.action mix~ 
ture. 

S We have further found that egg yolk alone 
is not effective as egg white or whole egg, 
although it does have a beneficial effect on 
the flavour of tl1e end product. 

The proportion of egg component in the 
IO reaction mixtrtre may be between 2X, and 

50% by weight. Conveniently the proportion 
of egg component in the reaction minure 
may be between 6% and 20% by weight. 

The -reaction mixture may include a !.'Ul~ 
15 phide component which may be a plant juice~ 

fur e!trunple:, a juice derived f:rom cabbages 
or onions. 

The proportion of juke in the reaction 
mixture may be between 5% and 30% by 

20 weight. When the juke is present in the reac~ 
tion mixture, the juke may replace any or 
some of the water which would have hee11 
included in the reaction mixture. 

It has: been fotrnd that. in a number of 
25 case-5, the -reactants of the mixmre react 

vigorously while large amounts of .gas are 
evolved. Tbe end product of the reaction is 
usually dark brcwn in colour and can have 
a greater flavour intensity than a Maillard 

30 .Reaction end product which has been made 
by reacting the same amino acids with the 
same nmno-sm:charides. Furthennore, it has 
been found that the flavour obtained can 
doscly approm:h a meat-like flavour as 

35 opposed to the flavour obtained by reacting 
the same amino~acids with the same men~ 
saccharides without the addition of an egg 
component. 

The invention further extends to a fiavour-
40 ing agent having a flavour similar to that of 

a meat extract, whenever prepared by any 
process as described herein. 

The following mm-limiting examples are 
illustrative of the invention. The control ex-

45 ample:. which do not include an egg com­
ponent, lllustrate the effect of the egg com­
ponent in the reaction. 

EXAMPLE 1 

50 Reaction Mixture 
Commercial hydrolysed pr~ 

tein sold under the trade 
name ''Protex" hy Messrs, 
Frederick Boehm. 

55 1-fonosodium Glutamate 
Wm:er 
Dextrose 

Percentage by 
Weight 

The mixture was heated in a water bath 
to 95°C until evolution of gas had ceased 

60 and the reaction Ytas obviously completed. 
The total reaction time at 95°C was about 
20 minutes. The flavour of the product was 
dull and uninteresting. 

li.:"'CAMPLE2 

Reaction l\1.b.'tllre 
Protex 
Monosodium Glutamate 
Dextrose 
Fresh egg white 
Watet: 

Procedure: 
As for example L 
Temperature: 90-95°C. 

Pettentage by 65 
Weight 

443/.., 
24% 
4% 

10"/4 70 
18;~ 

Reaction time: ,..._, 3 hours 75 
The resultant product had an excellent 

meat extrm::t--like flavour. 

EXAMPLE 3 

Reaction !vfo .. 'ture 
Protcin hydrnly5ate 
Monosodium glutamate 
Dextrose 
Fre5h whole i;:gg 
Water 

Procedure: 
As for example L 
Temperature: 90-95"C 
Reaction time: ~4 hours 
The resultant product had 

ment extract-like ;fiaVDur. 

EXAMPLE 4 

Reaction Mixture 

Protein hydrolysate 
Monosodium glutamate 
Fructose 
Fresh onion juice 
Wau:r 

an excellent 90 

Percentage by 
Weight 

44% 95 
24% 

4"1 
18';/4 
10% 

Procedure: 100 
As for ex:llllple 1. 
Reaction time: ~ 20 minutes 
The resultant p.roduct had a pronounced 

onion flavour. 

EXAMPLE 5 

Reaction Mixture 
Protein hydrolysate 
Monosodium glutamate 
FructoSe 
Egg whlte 
Onion juke 

Procedure: 
As for example 1. 

Percentage hy 
Weight 

44°/4 
26% 
4% 110 

10% 
18% 

Reaction time: -4 hours 115 
The end product had an excellent meat 

extmct-like flavolll" that could not be 
identified with Ollion. 
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EXAlvIPLE 6 

Reaction lvliltture 
P.rotein hydrolys-ate 

Percentage by 
Weight 

5 1\fonosodium glutamate 
Dextrose 

44% 
26% 
4"1 

16% 
10% 

Cabbage juice 
Water 

Procedure: 
10 As. for example 1. 

Reaction time: ~20 minutes 
Toe end product of the reaction mix:tlll'e 

had a flavour, a large part of which 
could be identified as cooked cabbage. 

15 EXAi'vlPLE 7 

Reaction Mixture 
Protein hydrolysate 
Munos.odium glutamate 

l1ercentage by 
Weight 
46% 
24"1 

20 De>..'trose 4% 
10% 
16"/4 

25 

3-0 

Egg white 
Cubbage juice 

Procedure: 
As for crample 1 
Reaction time: ,-,4 hours 
The llavnur of the resultant product was 

excellent, but could not be identified 
with rnhbage, 

EXAMPLE 8 

Reaction 1V1ixture 
P.rotex 
Monosodium Glutamate 
Dextro~ 

Percentage by 
Weight 
441/,, 
24% 

401 
h 35 Proteolitic enzyme hydrolised 

egg white 10% 
180/4, Water 

Procedure: 
As for example: 1. 

40 Temperature: 90-96°C 
Re.iction time: ~30 minutes 
The :resultant product has a good meat 

extract-like flavour. 

WHAT WE CLAIM IS:-
45 1. A process for preparing a flavouring 

agent having a flavour similar to that oJ a 
meat extract, which compr.ises performing a 
Muil!;ird reaction at elevated temperature be­
tween at least one .saccharide, an amino acid 

SO component, as hereinbefore defined, and an 
egg component &elected from the group com­
prising egg white, egg yolk, and whole egg 
dispersion. 

2. A process according to claim 1, in which 55 the saccharide is a monosaccharide selected 
from the group _comprising arabinose:, xylosc, 

rlbmre, glucose, mannose, fructose, and sor­
bose. 
- 3: A ptocess according to claim 1, in which 
the saccharide is a dis.accharide selected from 60 
the group comprfuing lactose and maltose, 

4- A process according to any of claims 
1 to 3, in which the prnportlon by weight of 
saccharide in the reaction mixture is kss than 
10%, 65 5, A process according to claim 4, in which 
the proportion of saccharide in the reaction 
mixture is between½% and 10% by weight. 

6. A process according to any one of the 
preceding claims, which is carried out in the 70 
presence of water. 

7. A process according to claim 6, in 'Nhich 
the proportion of water in the reaction rnix­
tul'e is at least 10% by weight. 

8, A process according to any one of the 75 
preceding claims, in which the proportion of 
amino acid component in the reaction mix-
ture is between 40¼ and 50% by v.eight, 

9, A process according to any one of the 
preceding claims, in which the amino acid 80 
component comprises an acid hydrolysed pro-
tein. 

. 10. A process according to claim 9, in 
which the protein is a vegetable protein. 

lL A process according to claim 9 or 85 
claim 10, i11 which the protein hydrolysate is 
fortified with monosodium glutamate. 

12, A process according to claim 11, in 
which the proportion of monosodium gluta­
mate in the reaction mixture is between 25 "/4, 90 
and 30% by weight. 

13. A process according to any one of the 
preceding claims, in which the egg component 
is used in hydrolysed form. 

14. A proce~--s according to claim 13, in 95 
which the hydrolysed egg component is an 
enzyme hydt'olysed egg component. 

15. A process according to any one of the 
preceding claims, iii which the proportion of 
egg component in the reaction mixture is be- 100 
tween 2% and 503/0 by weight. 

16, A process according to claim 15, in 
which the proportion of egg component in 
the reaction mixture is between 6'1/~ and 20% by weight, 105 

r 17. A process according to any one of the 
p:recedlng claims, in which the reaction .mb,:­
ture includes a rulphide component comp.ris­
ing a plant juice. 

18. A process according to claim 17, in 110 
which the juice is a juice derived from cab­
bages or onions. 

19. A process according to claim 17 or 
claim 18, in which t11e pmportlon of juke in 
the reaction mixture- is bet\veen 5% and 115 30% by weight. 

20, A process as claimed in any one of 
claims 1 to 19 sub5trurtially as described here~ 
in. 

21. A process as claimed in any one of 120 claims 1 to 19, s11bstantially as described with 
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reference to any one of examples 2, 3, 5, 7 
and 8, 

22. A flavouring agent having a flavour 
similar to that of a meat extract, whenever 

5 prepared by the process as claimed in any 
one of the preceding claims. 

STEVENS, HEWLETT & PER.KINS, 
Chartered Patent Agents, 

5, Quality Court, 
Chancery Lane, 
London, W.C.2. 

Tel. 01-405 8393, 
Printed for Her 1',faj!lSty's Stu.tionory Office, .b.y th~ Courier Prnasi Leamington Spa, 19.75. Publislrod by Th& Patent Office, 25 Southampton Buildini!I, London, W02A lA1, from 

wh'ich oopias may be obt.ilit.ed. 

4 
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(72) Inventor RUPERT JOSEF GASSER 

(54) FLWOlJRING AGENT 

(71) We, NESTLE S-i\., of La Tour--de­
Pe.ilz, Switzerland, a Swiss company, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 

5 the method by which it is to be petfonned, to 
be partimfady described in and by the follow­
ing statement:-

The present invention fa concc.'ffled with the 
preparation of substances having the aroma 

10 and flavour of cooked meat. 
In accordance with the invention, there fa 

provided a process for preparing a meat 
flavouring which comprises adding enzymes 
present in fresh meat to an aqueous solution 

15 containing yeast autolysate and a hexose, the 
total dry matter content and the hexose con­
tent of the solution not ex:ceeding, respec­
tively, 25 and 1.5 % by weight and the yeast 
autolysate being present in mi amount of .it 

20 least 15 ti.mes the weight of hexose, subject­
ing the resulting mixture to a treatment which 
comprises maintaining the pH of the solution 
between 4.0 and 7.0, and its temperature Rt 
below 37°C if the pH is between 4.0 and 

25 6.0, or at below 15°C ff the pH is between 
6.0 and 7.0, thereafter concentrating the solu­
tion tu a dry matter content not exceeding 
65% by weight, adjusting the pH of the reimlt­
ing t.-oncentrat'Cd solution to a vruue of o.O to 

30 6.4 and finally heating the solution at a tem­
perature of 90 to 100C1C for at least 15 
minutes, 

The fresh meat enzymes mt:d in the pro­
cess ac.c-0rding to the mve-.ntion may be added, 

35 for example, as finely subdivided fresh, raw 
meat or as un extract of such meat. By «fresh 
meat'' iB meant raw meat obtained from the 
carcass of an snimal slaughtered not more than 
24 hours before use, or ·which has been pre-

40 served at low temperatum-, (deep-frozen) 
under conditions such that on thawing it is in 
aU respect similar to the meat obt11ined from a 
carcass less than 24 hours after slaughter. In 
particular, the meat must 1msses..'> enzyme 

45 activity by virtue of the pre!mnce of enzymes 
of the following 3 groups : -

proteolytic enzymes, particularly katepsins 
enzymes degrading nude:utides such as 

adenosine triphosphate 
enzymes capable of com,erting carbo- 50 

hydrates, p,articu!arly he....:oses, into 
hexose phosphates,, pcntose phosplrntes 
and lactates. 

Preferably, the amount of fresh meat used 
is between l mid 15% by wcight of the auto-- 55 
lysate/hexose solution, or a quantity of extract 
correspond.mg to such an amount of fresh 
meat. An extract may be prepared using water 
or a solution of a salt sucb. as sodium or 
potassium chloride. The meat is: advanta- 60 
geously lean beef, and amounts within the 
range 3-5 % by weight ru:e highly salisfac--
t.ory. Subdivision by colloid milling is particu-
larly preferred. 

The yeast auto_"ylate preferably contains 65 
on a dry matter by weight basis_, less than 2% 
of reducing substances. Among hex:ose glucose 
:llld frnctose are preferred, and the dry matter 
content of the solution h advanrngeously 
around 20% by weight. 70 

The treatment at pH 4 to 7 is of particular 
significance, end it is generally desired to 
maintain the enzyme/substrate- mfature· unde,.r 
these conditions for at least 48 hours. Par­
ticularly preferred treatment temperatures are 75 
12°C and below, and the mi.wre may be 
maintained at these temperatures for 60 to 70 
hours, It should, on the other hand, be noted 
that the treatment temperature- is adjusted 
having regard to the pH, rather than v.ice 80 
versa, which means that if the temperature is 
maintained below 15°C, the pH -may w.ry 
within the br(lad range of 4 to 7, whereas a 
pH of 4 to 6 fa required if a temperature be­
tween 15 and 37°C is chosen. The pH adjust- 85 
ments may be made by addition of appro­
priate amounts of alkali, such as oodium 
hydroxide, or an organic or milleral acid, for 
example lactic add, glutamic acid, aspartic 
acid or hydrochloric acid. 90 

According to oue particulatly preferred cm-
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bodiment of the invention, the pH may be 
varied during the tn.--mttlent, within the de­

, fined limits. Furthermore, when the pH is 
between 4.0 and 6.0, the temperature may~ 

5 raised above l5<lC, which has a favourable 
effect on the kinetics of the enzyme reaction 
and allows the total treatment time to be 
shortened. 

Upon completion o.f the treatment, and 
10 before concentration, the pH of the solution 

is: preferably adjusted to a value of 4,8 to 
5.5, desirably 5.0-5.2.. This pH adjustment 
is desirable because loss of volatile aromas may 
be reduced in the s-ub&l!quent concentration 

15 step, e!>pecially if evaporation is employed. 
Insoluble matter present in the solution may 
be removed before or afte:r the pH adjustment. 
Concentration of the solution, desirably to 
about 60~,.{, by weight of dry matter, may be 

20 effected by classical techniques, such as ew1po­
ration, reverse osmosis or flashing. 

The concentrated solution is then heated 
at 90-I00°C for at least 15 minutes, prefer­
ably 40 minutes at 90°C, its pH having first 

25 been adjusted to a value between 6.0 and 
6.4, e.g. 6.2. Afrer heating, the concentrated 
solution ma~' be dried, or U!ied directly as a 
paste. If tlre paste is to be dried (sp:rny or 
drum for example) its pH is advantageously 

30 lowered to 5.5 or below whereby aroma 
losses may be diminished. The concentrate 
may also be dried with a support or carrier 
such as oorn symp, starch or a gum. 

The finished product has the characteristic 
35 flavour and aroma of roasted meat, and may 

be used in various foodsruffs, including iumps, 
bouillons, prepared dishes, canned or frozen 
food :items, snacks and the like, as vrell as for 
flavouring rertu.red protein products obtained 

40 by spinning or extrusion of vegetable or micro­
bial proreins. 

A product having the aroma and flavour 
or a stock or bouillon prepared from frt:Sh 
meat mav be obtained bv addition of a fat to 

45 the concentrated solution before it is heated. 
Depending on the flavour desired, beef or 
chick.:m fat may be added, at a level of 2.5 to 
5.0~/. by weight of the solution. 

Furthennore, extracts of vegetables such as 
50 celery, carrot or leek may lllso be added before 

heating. Such extracts may be prepared by 
conventional procedures, invoking cooking, 
~1ripping, separation of :insolubles and com­
bination of stripped aromas with com.=trared 

55 extract. The concentrated extract1> may also be 
dried with a support such as malto-dextri11. 

Finally, it is also possible to add v&rious 
flavour precursors to the concentrated rolution 
before heating, ~uch as the following, eic-

60 pressed in parts per thousand of the dry 
matter content of the concentrated solution: -

cystcine 
methionine 
thiam!ne 

O.l-0.3 
0.1-0.3 

0.05-0.2 

Each of these substances may be added 
singly or in combinations of two or all three, 
if desired together with the optional ingredi­
ents noted previoufily (fats., vegetable ex­
tracts). Nucleotides such as inosine or guano­
sine rnonophosphate may be added to the 
finished produt.-r, at a level of 1-2'% by 
wcight on dry matter. 

The invention is illustrated by the follow­
ing examples, in which the percentages are by 
~·eight. 

Example 1 
An aqueous solution is prepared 1.,mtain­

ing l c,1~ of glucose and 20'1/. dry matte:r of a 
yeast autolysate having the foll.owing com­
position:~ 

Total nitrogen 7.7% 
Amino nittogen 4 3'% 
Reducing substances 1'.1 'i 
NaO 17.03/, 
P,O. 3.9% 
Ash 22.6'}'., 
Gllltamic acid 4.3 % 
Dry matter 79.5% 

4¾ of fresh beef, ground in a colloid mill, 
are added to the solution, the mixture :is 
cooled to 10-lZDC and maintained at these 
tempcrature11, with stirring, for 60 hours. The 
pH is maintained at 5. 

At the end of the treatment, insoluble solids 
are filtered off and the solution is concentrated 
by evaporn1ior1 to about 60~.~. solids. The pH 
of the con1.'elltrated :iohttion is then .raised to 
6.2 and it is heated at 90"'C for 40 minutes. 
The pH is then adjusted to 5.0 and the solu­
tion is spray-dried. 

The resulting product has a strong flavour 
and aroma of roast beef. 

Example 2 
An aqueous solution of glucose and yeast 

autolysatc is prepanxl a-s in Example 1, and 
4 °;;, of fresh beef, ground in a colloid mill, 
are added. The n1lxture is cooled to 10-12"'C 
and maintained at these temperatures, \vith 
stirring, for 60 hours. During this time the 
pH is adjusted periodically to different values, 
as shown in the table. It should be noted that 
between any t\vo adjustments, the pH will 
itself have a tendency to dccrca~e, so that the 
a<.tual pH may be below- the lowest adjusted 
value, particularly between 4.5 and 5.0 which 
is the most favourable range for the action of 
katepsins. 

Time (hours) 
0 (start) 

18 
24 
42 
48 
60 

TABLE 
pH adjusted to 

7.0 
6.0 
5.5 
5.0 
6.0 

end of treatment 

At the end of the treatment, insoluble 
matter is temoved by centrifugation and the 

2 

65 

70 

75 

80 

85 

'" 
90 

) 

"'. 

95 

100 

105 

110 

115 

120 
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pH of the clarified solution adjusted to 5.1. 
The solution is then concentrated by evapora­
tion to about 601<, solids. 

The pH of tile concentrated solution is 
5 adjusted to 6.2 and 3"/, beef fat and 1 % ino­

sine monophosphate are added. The mixture 
is heated for 40 minutes at 90°C, the pH then 
aclju1,ted to 5.0 and it is sprav--dried, 

The resulting product: has· the flavour and 
10 aroma of a bouillon prepared from fresh bed. 

Example 3 
An aqueous solution of glucose and yeast 

autolysate is prepared as described in Example 
1, aud 4~{ fresh beef, ground in a colloid 

15 mill, Me added. The mixture: is cooled \Vitli 
stirring tu 10-12°C lllld maintained for 66 
hours with periodic pH adjustment in accord­
am:e with the programme set out below:-

Time (hours) pH adjusted to 
20 0 (smtt) 7.0 

18 6.0 
24 5.5 
G 5~ 
56 6.0 

t 25 66 end of treatment 
Insoluble mater is then filttrcd off au.d the 

resulting 5olution is treated as described in 
Example 2. 

The product has the flavour and aroma of 
30 a bouillon prepared from fresh beef, with a 

mom meaty note than the product of Exampk: 
2. 

It should be observed tlmt the pH pro­
gramme in the present example is such that, 

35 by reason of its o·wn tendency to dec:reruie, 
the pH of the mixture l'emains below 5.0 for 
14 hours (42 to 56) which is particularly 
favourable for the Hction of katep&ins, whereas 
in Example 2 the pH remains within this 

40 range for only 6 h.onrs. This difference, result­
ing in a fla:vour improvement, emphasizes the 
significance of pH programming, 

Ex.ample 4 
An aqueous solution of glucose and yeast 

45 autolysate is prepared as de.scribed in Example 
1. 4 o/,, of fresh beef, ground in a colloid mill 
are added. The mixture is cooled with stir~ 
ring to a t'Cnl.perature of 10~-12"'G, and tem~ 
perature and pH are adjusted periodically to 

50 different values- in ac:cordance with the pro­
gramme set out below:-

55 

60 

Time 
(hours) 

O (st&t) 
18 
24 
28 
36 

pH 
7.0 
6.0 
5.5 
5.0 
6.0 

48 end of 
treatment 

Temperature 
10-12 
10-12 

37 
37 

10-12. maintained 
· until end of 

the treatment 

At the end of the treatment, rhe pH of the 
mixture is adjusted to 5.1 und insoluble matter 
removed by centrifugation. 65 

The resulting solution fa then concentrnted 
by evaporation to about 60 % solids. 

The pH is adjusted U> 6,2 and 0.25 °/, pai.t:s 
per thousand cysteine, 025'¼ pffls. per thou-
sand methionine and 0.15% parts per thou- 70 
sand thiamine arc added to this solution. This 
mixture is then heated at 90°C during 40 
minutes and its pH hi adjusted to 5.0. 

The resulting product: has the flavour and 
aroma of roast beef. 75 

The features of the treatment described in 
this example are its duration, whid1 is shorter 
than in the previous examples, and the tem­
pt..-ntture profile which has a maximum of 
37°C during :12 hours. This raising of the 80 
temperature permits a reduction of the treat­
ment rime, 

Example 5 
20 g of fresh beef are ground in a colloid 

mill and suspended in 10 ml of a 2% solution 85 
of sodium chloride in distilled wate1\ This sus~ 
pension is maintained at 10-:'C for 3 hours 
with stirring, and insoluble matter is then re­
moved by centrifugation. The insoluble matter 
is re-suspended ar 10°C for 3 hours, with 90 
stirring, in IO ml of 2 % :i.q 1.1.eous sodium 
chloride solution, After removal of insoluble 
matter, the two solutions are mh:cd, provid-
ing an extract of fresh meat. 

The extract is added to 500 ml of an 95 
Hquwus solutfon of ghtcose and yeast auto­
lysru:e prepared as d!:<lcribed in Example 1. 
The rcs·ulting solution is cooled and main­
tained at a temperature of l0-I2°C and a 
pH of 5.0 fur 60 hours. 100 

At the end of the treatment., the pH :is 
adjusted to .5.1, and the solution is concen~ 
trated by e,raporation to about 60'½, solids. 
The pH is adju8ted to 62 m1d 1.5 g of beef 
fat, 3 g of dried leek extract ~nd 2 g of dried 105 
carrot extnict are then added to the concen­
trated solution. The resulting mixture is then 
heated at 90''C for 40 minutes, the pH is 
adjusted to 5.0, and it fa spray..dried. 

The resulting powdered product has the 110 
flavour and aroma of a bouillon prepared from 
fresh beef. 

WHAT WE CLAIM IS:~ 
1. A process- for preparing a meat flavour-

ing which comprises adding enzy-mes pl'escnt 115 
in fresh meat to an aqueous solution contain-
ing yeast autolyi,ate and a hexose, the total 
dry matter content and rhe hexose content 1:icf 
the solution not exet.-eding, respectively- 25 and 
LS% by weight and the yeast autolysate bcing 120 
present in an amount of at least 15 times the 
weight of hexose, subjecting the resulting 
mixture to a treatment which. comprises main­
taining the pH of the solution between 4.0 
and 7.0, :ind its temperature at below 37"C 125 
if the pH is between 4.0 and 6.0, or at below 
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15°C if the pH is between 6.0 and 7.0, there­
after concentrating the solution to a dry matter 
c:ontent not exceeding 65:/c, by weight, adjust­
ing the pH of the resulting concentrated solu-

5 tiou to a ,•alue of 6.0 to 6.4 and finally heat­
ing the solution at a tt:mpcraturc of 90 to 
lOff'C for at least 15 minutes, 

2. A process according to claim 1, in which 
the yeast ,mtolylill.te has a content of reduc-

10 ing substances not exceeding 2:1'.', by weight 
on dry matter. 

3. A process according to claim l or claim 
2, in which the hexose is glucose or fruc­
tose. 

15 4. A process according to any one of the 
preceding claims, in which the treatment is 
effected at a temperature below 12°c. 

5. A process accordinf to any one of the 
preceding claims, .in which the enzymes are 

20 added ro the solution of yeast autolysare and 
heimse, by mixing, as fresh, raw, subdivided 
meat. 

6. A process according to claim 5, in which 
the amount of fresh meat added is 1 to 15 'I~ 

25 by weight of the solution. 
7. A process according to any one of claims 

1 to 4, in ·which the enzymes are added to 
the solution of yeast autolysate and hex:ose in 
the form of an ~ueom; L'Xl:ract pn..-pared from 

30 fresh, raw meat 
8c A process according to a..•1,y one of the 

preceding claims, in. which the treatment is 
effected dllriug at least 48 hours. 

9. A process according to any one of the 
35 preceding claims, .in which after the. treatment 

and before concentration, the pH is adjusted 
to a value af 4.8 to 5.5. 

10. A process according to any one of the 
preceding claims, in which before heating, the 

40 pH of the concentrated solution is adjusted 
to 6.2. 

11. A process according to any one of the 
preceding claims, in whkh 2.53/, to 5'1/, by 
weight of fat are added to the concentrated 
solution before heating. 45 

12. A process according to any one of the 
preceding claims, in which a vegetable extract 
is added to the concentrated solution before 
heating. 

13. A process according to any one of the 50 
preceding claims, in which at least one of the 
following substance;; is added to the cvncen­
trated solution in the specified amounts: -

cysteine 0.1 to 0.3 parts per 
thousand on 55 

methionine 0.1 to 0.3 weight of dry 
roatte:rin 

thiamine 0.05 to 0.2 concentra1:ed 
solution. 

14. A process m .. x.,-ording to any one of the 60 
preceding claims in which, after henring, the 
concentrated solution is dried. 

15. A process acc.'Ording to claim 14 in 
which after heating and before drying, the 
pH of the concentrated solution is adjm,ted to 65) 
a value not e,'{ceeding 5.5, 

16. A process for preparing a flavouring 
agent substantially as herein described with 
reference to any one af the Examples. 

17. A flavouring agent prepared by a pro- 70 
cess according to any one of the preceding 
claims. 

ELKINGTON AND FIFE, 
Chartered Patent Agents, 

High Holbom House, 
52/54 High Holbom, 
London, WClV 6SH, 

Agents for the Applicants. 

Prin.t,tid. for Rai' Majest.y's Statione!·y Office, b:v tho Courier Pro;;;;-r:;;a.mirigt.on Sp, 11)75, 
P1$lished by The Patent Ollk,:,, 25 Southampton Building~, London, WC2A lAY, from 

which. co-pie.~ mu,y be obb.irmtl. 
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A2B 6A 
(72) Inventors LL'\1 CHHEANG CH.HUY and EDGAR ALLEN DAY 

(54) EDIBLE COl1'1POSITIONS HAVING A .MEAT FLAVOR 
AND PROCESSES FOR .MAKING SAME 

(71) We, INTERNATIONAL FLAVORS 
& FRAGRANCES INC., a crn:poration orga­
nised :md existing under the laws cf the 
State of New York, United States of 

5 Amedca, having: an office at 521 West 57th 
Street, New York, New York, 1{}019 United 
State5 of America, do hereby declare the in­
vention for which we pray that a patent may 
be granted to us_, and th:;- method by which 

10 it is to be pedormed to be particularly des­
cribed in and by the following statement:-

Ba.cl::ground of the Invention 
This .invention relates to flavoring food­

stuffs:, to composition:; for l:b.voring food-
15 stuffs, and to the p-roducts oo obtaine:d. 

45 

5Q 

Much attention lias bre11 devntcd to im-­
proving the fla1t0r of foodstuffs and particu­
larly the flavors of n:-eat product,, fruit] and 

Publication 

(l} U.S, Patent 3,394,017 

(2) U.S. Patent 3,519,437 

(3) U.S. Patent 3,532,514 

(4) Belgian Patent 740,221 

(5) U.S. Patent 3,645,753 

~6) U.S. Patent 3,394,015 

(7) U.S. Patent 3,394,016 

(8) German Offen. 1,932,800 

(9) U.S. Patent 2,918,376 

(10) U.S. Patent 2,887,387 

confo::tfonerks. Thi::re is also a ne~-d to pro-
vide oompmitimJ.s and pm:ce5sc~ for .improv- 20 
ing the flawrn of meat products such as 
pates rnnt.lining becl, lamb, chicken, duck or 
turkey meat, of for ~roviding savory meat or 
poultry fiawr& to food:, containing a low 
level of meat products origin:tl!y having only 25 
a low- level af flavor, 

A substantial number of .inwstigations 
have been carried out relating to reacting 
such materials as :.min-0 acid,, hydrolysed 
vegetable proteins, sugars, sulfu,-conrni11ing 30 
compounds (e.g., cystcine ::ind hydrogen sul-
fide) and rlbouudeotides ln an effort to pro­
duce meaty tasting product:3 including 
poultry meat tastiLg products, or ingredients 
tl1e1:efor. Thus, for cxampk, the follmv:ing 35 
publications. set forth such reaction. products 
and rnethods for preparing smne. 

Reactants 

Poultry meat flavor produced by reacting 
thiamine and a mixture of amino adds. 

Poultry flavor produced by rellcting thiamine 
and 2 - aminoetbane ~ulfonic add. 

Cysteine, sugar, fatty add material. 

Reducing sugar and fish product extract. 

Enzymatic dige.1t of me-a.t extract hydrolysed 
\>egetable protein and yeast autolysate. 

Sulfur-containing yompound and hydrolysed 
vegetable protcm (sugar--free). 

Thiamine and nn aliphatic .:arboxylic acid. 

Hydrogen sulfide and a 4 - hydroxy - 2,3 -
dihydroforan - 3 - one, 

Fish protein hydrolysate a.ud cysteine. 

Fi,sh protein hydrolr-"11.te and sacch.aride. 
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Howeve·r, none of the foregnhg rcieren:es, 

disclosing pra::ess-;?d food ifavodng n::atcrials, 
disclo:es the productfon of a natlli':ll meat­
flavored material fri>m reactants. containing S no egg product .md h~vmg low protein 
levels and wherein one of the r~.-et.mts is a 
meat enzymatic di~t a.,d ;m::,,her of foe 
key reactants h R sulfur-contain;ng com­
foo.nd. Al.though the ab-ovc-mentlciaoo U.S. 10 Patent 3,645,753 de,:cribes reaction produ-..13 
wherein one reactant is an enrsrnatic dige,,-i: 
of meat extract, and another r~actant is a 
mi.s::tur,e of amino acids, e.g., hydrolysed vege­
mhk protein, the reaclim1 pmduct disclosed 

15 does not have the foll bodied n:eaty fuvoi 
with th.e substantially authentic moud1fod of 
the flavors of this invention, and nn- sulfur­
containing comp<:n.md is set forth m: one 
of the reactants, fa addition, th.fa.mule or a 20 salt theres.-.,£ 01• a precursor ther.::uf is ni.'>t 
included a, one of the react:mts. 

The reaction p-r0duct of cptdae and a 
hydrolysed veg.;mble protein of U.S. Patent 
3,394,015 is diifen..'llt in kind from a reacdon 25 product produced under cnnditions disclo::ed 
in U.S. Patent 3,394,{}15 e.-...cept that the 
hydrcl.ysed vei,>t:tabie p-rotcin is replaced with 
an enzymatic meat digest, 

Copending Bri1N1 Applicatbn 51903/73 3-0 disclose,3 a reac.tion product w.here.tn ill cl' 
the above-mentioned reactants. :.U'"z used to 
form such a re-actfon product c::-cept that 
meat cnzyms.tic dige,;t is not dkkised as one 
of the rem:ta.nrs ..nd egg product:'. are not .35 omitted llS reactants.. The inclusion of egg 
product& and the omission of efu.)'1lm.tic :tM.at 
digest in this copending p.itc..nt application 
gives rise to reaction. products which are dif­
ferent 1n kind from those of our inventioo 

~ us set forth herein. 
Copending Britfa.b. Application 51903/73 

(Serial No. 1,444,793) ruso discloses a JT:<=at­
fl.avored product produced by mea:.,s uf « 
heat reaction of (i) .in egg product (e.g., egg 45 yolk) which nmy or may nut be enzymatic­
ally digMed (ii) a meat pmduc;: wbich re~y 
or may not be enzymatiClllly digested ;ind 
(iii} a sulfur compound ~uch as cystln~. The 
indusimi. of an egg ~reduct in this copending 50 parent application gm;s rfae to reaction pro­
ducts which an::· diffe,ellt in kind from tho:oe 
of our inventiim as set fotth. herein. Further­
more the inclusion cf an egg product rnay in 
several instmceJ he detrimenml. where the 55 individual inge!iting the pm-duct is allergic to 
one or more m the chemiccl romp:,net,ts {if 
the egg. 

This invention .relates- to nr.,el meat (in~ 
duding poultry meat) flavorlng compositions 60 and to proce~e3 for preparing theiU. 

The term ''meat" irt i.:his disclosure is in­
tended to include sm.:h edible animal pre­
rein as verious typ~~ of beef, vaal, pork, lamb 
chicke,-. turkt:y, and duck meat, Th'cls,. the 65 term "meat-1ikf' i.s intended h;;;;:em to n'Jt 

only indude "beef-lib;-:?' but also "poultry 
meat like". 

Food products en};an~.ed with meat-like 
flavorings are wdl known and have long bel:n 
uscl. There i~ cc.nsiderabfo demand for meat 70 jfa_vured and poultry ffavor-;;d produ1.,'tS where-
in th.er~ is little if any actual bed, ve.Hl, po;:-k, 
famb or poultry meat and where larger quan­
titi.es of rud1 m~t, ru:e citber unne;.:•:0 •• ~ary or 
ai:e actually m.d~ir«hle. Thus, for exs.."'tlple-, 75 in the p:..--e.paratfon of 5au:::es_, grnvks and 
purees a bt:ef, Ve"al, pork, lamb or pcultry 
flavor is de&irs::d, but it fa ue.ce-38:ary to cs1ok 
the dcJired meat and then r;:move srud meat 
by stmiiiiug or using so.me similar operation 80 to obtain: the final p.mdw:t R-aey fot' me. 

Additionally, where wcigh,, space and/or 
storage capm:il.y a-re problems, e.g., when a 
conve.nknce food is prefaren, th~ prescr,;e of 
relatively farge quantitie1:, of tlm :ic.tuai meat 85 may b<! untk:simble be~au~e of deteriorati01::. 
problems in storage. Moreover, ,here are 
occa~ions when sterilising or otherwise pre• 
serving rclativcly brger com.:entratbm cf roe 
natural product fa extremely deleterious to 90 
the 1fa.vor cf the natural materfah ,md the 
desired natmal flavor fa lost. 

United State., Pmentr. 3,394,(HS; 
3,394,016; 3,394,017 and 3,519,437 .as well 
as copending: Bricish Applicati@ 51903/73 95 in part, provide solutiom, to the :lforeme.n­
tiom::d problems by providing mcthcd5 for 
the pu'lduction of poultry and other meat 
flavor~ whkh contain a substantial number 
of the notes of natural poultry and other 100 meat flavor,., hut which do not contain anv 
actual meat product3, However, these several 
patents ;md patent applko.tions do not teach 
re;:;hn:que~ for producing_ highly infonsijfod 
and controlled meat or poultry flavors. hav~ 105 mg r>.1outhfod and llavo.r nuances de,dy re­
s-c..T:.bling tlmse properties- attributable to the 
acturu natural n...,eat and poultry meat fia\1ors.. 
Furthem:ore, the Hbnve~;:nentiond patent, 
:md copending patent application de not dis- 110 close our h:.ghly refined tedmique for re­
producibly duplicating a specific desired meat 
or poultry flavor, (i) without induding ,,ery 
sub:ltmrl.31 qmmti.ties of the sctmil meit, the 
flavor of whk:h h ds;srroo. to be duplicated 115 in the initial reaction mas:=., and still :2) 
providing: such highly int-rnsified controlled 
meat er pHtrry flavors having ~thfcc! and flavor 11,:a,_1;;;e1 dorely clupli•;atmg tho,e 
of the said d,~~in:d natur~I flavcr. The term 120 "con.trolt~d.'' is intended to n:-;,u, the deter~ 
mination, ht advaiK-e, nf the s~c.ific quality 
of the flavor di:sir<'.d t() be prnd.:.i(Xd, fo.g., <-=react.i::d beeP\ '~veal'~~ -="pork~"... ~~lamb~"., 
"duck me:,t", , "white turk~y meat'', CTJd 125 
"chich."'11 meat") b;,r us.mg th!! appropdi.te r:::~ 
actants in the proper propoi-don. 

Ahhough the afc.rcmemforr'.'.d publk~.tlmn 
a!'!d 1,,at::nt ,Jpplicat.i.cmr. gi':6 rh: t·} gene:,!! 
m-e11t flr,-:cr ap;li~&tfom, !h·~ high !.fogr-~e cf 13(} 
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ctmtrol of quality taken together w,th the 
high intensity and an abilii-v to duplicate 
mouthfeel and substantially .ill of the flavor 
nmmi..'e5 of the various m~t flavor;;; is n:;-t 

5 taught therein. 
Furthermore, el though cop-ending 

British Application 51903/73 (Serial. N(t 
1,444,793) also disclosed processes for pro­
dudng highly i.mensified comrollcl IXK.<at 

10 flavors having moutbfed mid flavor nuances 
du3dy resembling thl)se propertie.;; atm'but­
able to actual natural meat flavors, the pro• 
c~s encompassed by said earlier filed case 
(i) gives rise to tr.eat flavor, which are dif-

15 ferent .in kiwl from those 1;rea1ed by i,he pro­
cess of our invention and (E) require the 
use of an egg product or enzymatic. digest 
thereof, specific.illy exdudro from the pro~ 
cess of our invention. 

20 Accordingly, thh invention provides sped• 
fie reproducibly controlled beef, veal, pork, 
lamb- and poultry flavors as desired, no-t only 
inmfa, as their fla1mr n.uantes are concemed 
but also insofar as the mouthle1al of su.ch 

25 flavors are com.:emed pmdu.ced without the 
need for using any egg components, 

This invention also provides essentia.Uy 
natur:11 particularly controlled meat thvored 
product<, which are suiw.ble for incorporation 

30 into a wide range of foodstnlk 
According to the invention the.rs: fa pro• 

videct a process for prepatfog a flavoring 
compo;;itfo11 compri~ing fmming an intimate 
mixture of:-

35 (1) an enzymatic digest of meat; and 
(2) a wlfur--containing campmmd selected 

from ~ulfur-conraining amino--acids and salrn 
thereof other tlnin thiamb:>, tl1ian1il,-..;:. precur~ 
oors ot salts th,~i:eof, :1lkyl :mercaptans, alkyl 

40 suliidcs.. alkyl disulfide;;, llmincial!.ane sulfm1k 
acids and s::dts thereof, hydrogen sulfide, and 
inorganic sulfur compounds of the gencrnl 
formula MSx (in which M i~ :m alk:lli or 
alkaline earrh metal or :unmonium and Sx :is 

45 snlflde_, polysu!.fide, or hydr~ulflde); 
and heating the mix,ure in the abscn<..--e 

of :my egg pr-oducr to produce a meat 
flavored composition. 

The e.dlble reaction products produced. by 
50 the pro-cess of our invention are mc:ar flavor­

ing materials or base,, Accordingly, edible 
cnmprn;itions having enhanced fhmr and 
whid1 cnmpri'leS a food and the .tforesald re-­
action product are forth-er within the s:::ope 

55 of our in.vcmion, In a.ddilion, otlie.r m,;;t.lnrn 
are used to modify or augment the parr.kulru' 
meat flavor without changing, in kind. the 
resulting specific me.it Jfa,1or produced. Thus_, 
for ei.iimplc, add aalts of thiamine in the re~ 

60 action mismre will give rise to a mor,'.! 
natural intense meaty flavor out vdll not 
bring about a change in rhe spedflc mtm-e 
of the me-at l12vor prudt1ci:J. Other rnmerhh 
tlmt (:;,11. be ad,kd in additiul or in lfou <cf 

65 thiamine are thfazok dkarn:ils (\''ihkh are, for 

exam[:'le, thiamine precu!50rs) su.ch as thm-.e 
de:,cribed in United Stat{'ments Pi,.trnt 
3,681,088 aud other free amino acids and 
polyl?eptides. 

The enzymatic digest of meat such :,i,. en- 70 
zymmk digest of turkey meat is. prn<lm::ed by 
mixing said mea(, preferably in the form of 
powder in aqueous media with an en~yme 
which has the ability ro effect sclective clea\'• 
age of the peptide bonds loa:ated in the 75 
molecubr structure of the meat protein. The 
enzymes used i..<1 dige:sting the ineat pmteill 
are as follows : 

(1) Papain 
(2) Pilzprotease S (produced by Roehm SO 

G,.M.B.H., Darmstadt Ge:::ma.ny) 
(3) Rhozyme P 11 (produced by Rohm & 

Haas G.MJUI., Datmstad.: Gr~rmany) 
:4) Bromel.in ., 
(S) Pe,p&in 8S 
(6) Trypsin 
(7) J-25 (produced hy Robm & Hass Inc. 

of Philadelphia, Pa.) 
(8) Protease 62 (produC1..--d by Rohm & 

Hims Inc. of Philadelphia_, Pa.) 90 
(9) HT Prote1}lytk 200 (produce.d by 

Miirsclu,11 Division of Miles Laborn~ 
mrie,~, foe. Elkhart_, India.mt) 

(10) Fuug:,l Protea.'>e (produced by 
lviarschall Division of 1iiles Labora~ 95 
torles, fo~. Elkhart, Indiana) 

(11) Profasc M,T~7820 (pmducal by Waller~ 
s1&"'1n Laboratories. of Martin Grovea, 
Illinois) 

(12) Mohin ~produced by Seishln Phar~ 100 
maceuticals Ltcl. Noda Shiba, Japan) 

(13) Myfuse 
(14) Bakterian Protease N (produced by 

Roehm G.M.B,H._, Darmstadt (Ger~ 
many) 105 

(15) Pro-tease: L'1lzym1c,. produced according 
tn the processes i;et forth in: German 
Offen. 2,053,988, published on July 28, 
1972 and a:;signed to Henkel & Cie 
G.M.B.H. 110 

Of all of the above n:.entioned enzym<.!s, 
the most preferred for dige3ting meat pro­
tefa from both a comm~rcial standpci.t1.t and 
organ.(lleptic standpoint for the purpose of 
this invention are pepsin a."ld :mylase. 115 

Furthc,mm:~, when p-n::d!lcing the e11Zy~ 
matlc digest of the above :mentioned me.at 
protein materfal, ir is preferred to mix the 
enzyme with the meat material at a tempera-
ture of from 40°C up lti 75°C in aqneom; 120 
mediu fo:r a period cif time from 10 -hours 
-up to 150 Jmun. Periods of time gra1ter than 
200 hours and/or temperatures. higher than 
75"'C will give ri::.c to a prodm;t which 
ill le,;, de:;irable for the purpose of sub~e-- 125 
i1w,nt r~action wit11 the sulfur-containing 
comp,:,1md. On u1e ot.li.~r hand, temperatures 
bdnw 4.0°C and/or thu,;s cl mixin~ bclcw 
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10 hours will give rise to cmly a pa.."tially 
enzymatically digested meat prodm::t which 
would not give rise to a product having pre­
dictable flavor nuances, nmuthfecl and tex-5 ture: properties. Furthermore, in p;ndudng 
the abuve mentioned enzymatic <lig:-!st, it is 
important that proper pH adjustments be 
made on the enzyme-protein matediil-wa,er 
mi~"' prior to fo,~uhatkm. Suirnbl~ pH rang,,;; 10 vary from 3 uµ to 6 and comtmt plfs are 
obtainable by ming appropriate buffers, e.g. 
sndlum citrate and sodium diadd p!msphate 
of a pH cf 4.6. 

The tcnn '"su1fur-cont.~ining c-0mpounds" 
15 fa lmended to mean sulfur--cnnt,,inlng m:uino 

acids ,md ~alts thereof which have the ability 
to liberate hydrogen suliide wh:::n r-~«t.'ted, or 
allq.<l mercap,:am, or illy! sulfide,, or alkyl 
disulfid~, or 3!idno al"1me sulforuc ndds or 20 salts thcrecf, e.g. the sodium salts d 3mino 
ethane sulfonic acid (muriu<"). The term "iml­
fur-contaming compounds" may ulso indu<le 
:m inorganic ~mlfur compound or l1ydrogen 
sulfide itsclf, ~ch of whldt is adapted to 25 lihernre a flavor under heating v;ith ·the en­
zymatic digest. Such inm:ganic sulfur com­
pounds are designated herein l!S having the 
formula MS::, wherein M is selec.1c:'d from 
the gnmp consisting of rui alkali :metal (e.g. 

30 sodium m· potassium), au alkaline e"'«rth meml 
(e.g. t.,ilcium or m"agr:esiurn) and ammonium 
and s., is wile::ted from lhe group cnnsbting 
of sulfide, r,o.lysulfide md hydroi,ulfu.fo. 

When hydrogen sulfide or a rukyl ·rner,~ap-
35 tan is used, it fo neces;;my to control the 

amormt u~ed so a;; to aww:l overpo-.,,ering 
the arorr:a cf fue omducr with me arcn:a cf the me~aptim or ·,lie hydroge11 sulfide. The 
aLl.:yl mercaµtans ~nd sulfides p.tefcrah1y ron-40 tmt from 1 up to 6 ea>:J:.on atoms. The 
alkyl disuhldes - prderahly contain 1 to 3 
carbon atomc. Cyi:te:ine and m:othicmin'.!: and 
their s:olts, s,ich as cystdne hydn}dllorid"', 
U!"C e,peda!ly preferred sulfor-contdning 

45 amino acids or salts thereof. Especially pre­
ferrid products resemblh1g natm:l flavor 
and having the natural texture and rn~iuthfecl 
attributable to such natural flavor are pro­
duc,::d hy rneam of fi.r.~t producing a Mj:•hts~ 

50 enzymatic digest of powde::ed chicken meat 
and then he;1tillg a mixture of such enzy­
marl\:: digest witt1 cystcine hydrochforide in 
the ahm;;:e of any egg products. 

Cysteill'"~ ,md cy~tlne are suJfor-wntaining 
55 amino acids readily available as free aruin.o 

acids or as stilts, bnth 11dd and b:1sic. Pre­
ferably, the acid s;;k;, espedallr the halogen 
add salts, snch as the hydrochloride, are 
utilized. The inorg-J.nic tmlfo:r-containing 

60 compounds mentiontd ab-ove indude sndium 
hydro:mlfide and sodim:n sulfide. Jnstet1d of 
~cdimn c<:mpounds, corresponding wr::­
pounds \f.f potas3fo,n, c:,lcit:m llmi amm:';r"!hn.1 
may b;;, nsa;d. Im:; BQCh compmmd empbrc<l 

must be cnpablc of reacting to give the dey 65 
:;ired specific natural n:eat not~. 

Other organic sulfur-Cfmtaining com­
pounds useful in the pmctl:::e cf our inven-
tion include lll<!thyl m.::rcapt:m, e,hyl r,:;er­
mptan and prcpyl n:ercaptan, dimethyl sul- 'lO 
fide, din.-ethyl diimlfide and methyl ethyl sul-
fide. 

The term "sulfur-cmitaining compounds" 
as med her-,.:Jn is nat intended to include 
thiamine or thiamine precurso1'S" or acidic or 75 basic: salts of thlaroinC'. Such thami:n<: salts 
or precursors of thiamfoe or ,hiamine per ae 
are used preferably in addition to the '\;ulfur­
cont«ining compoun&,'' of our invention in 
the F...action mass. 80 

Additional flavor mmnce3 mav be intro­
dm:ed into the reaction product· nf our in­
venticm by incorpora1fog into me reactici1 
n:a:,s prfor to or during th<! heat rcacthn, 
thizzole derivatives, such as, fo::- exampl::, 85 thiamine hydro:.:hloride and/ or 4 - methyl -5 - (JJ - hydroxycthyl) - thinole, Inste2d of 
using thiamine hydmchkiride, the thiamine 
may be lL~ as a free base; b!!t it fa prefer-
ably employed as un add salt a.rd, indeed, 90 
the hydrochloride is especially suitable. In 
addition, free amino acid:;, such as alanine, 
leucine, valint."_, glutamic acid and/or various 
polypeptides induding dipt..'Ptides and tri­
peptides: may also be 2dded to the rea.ctinn 95 
mass m-i.or to or during the heat reaction 
piucess. In addition, q;antities d nucleo-
tides mu.y be added prior to, during or sub-­
sequent to the reaction between the- sulfur­
containing compound and meat powder en- 100 
Z'Jrnatic dige.;t. The prefomd nucleotides 
used in the practice of this inve:ntiou ru:e 
mfatlliicS of dismlfom ino-sinate a.'ld disodium 
guw.ykte. In addition, pri:or to or during 
the 1,cz,-.:tion bclween the sulfur-contaln.ing 105 
compound 11I1d the e1raymatic meat digest, a 
guan1:ity of a rncc-haride material such as d­
:xylo:e, ribose, 5ucrooe, and dextrose may be 
addetl in 01-de1: to modify the r;:sulting meut 
type futvor. 110 

When producing spedfa:: poultry meat fiiuror,, dkyl carbonyl nrnte:ials, such as 
keton~s and alkyl aldehvdes can be miKcd 
into the reaction system during or snb::cquent 
to the heating step. It is ge11erJJiy p:rtlerrcd 115 
lO add the,e materials aft'U heatmg the I~w 
actlon mass since they are generally vclatib, 
and bsses thereof may occur durfug the heat~ 
ing. The ketonic mat-criafa ustd in this aspCi..:t 
of the invention arc preferably .iU,,mones 120 
and hydroxy-substituted alhmones containing 
from 4 to 8 carbon atoms such as diacct)1l, 
acetyl-me!hylcarblnol and acetylpropfonyl. 
The alkyl :i.ldehydes are preferably the alde­
hyde, containing from 5 up to 12 c3rbo11 125 
2.toms. Especially preferred arc n~pent;mal, n­
he1:ruial, n-heptanal, 2.,4-rrmmdienal, 2,,4-
d'.!cadienzl, and 2,4-unde~die!'l:,L Cmxv.::ni.­e:qtly, the~c aldehydes and/or keton~ are " 
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employed at level~ ranging from 0,01 Uj) t:i 
0.1 times the wcight of the meat po;vd,;1· 
enzymmic dlge;;.t used, 

The reaction bet\'r,cen ,he sulfur•mntafa-
5 ing compuu11d and the· mrnt powder enzy­

matic digest is pn..-ferably Cllrrlcd out at r~­
fiux conditirn:is (usually over lOO"'CJ at pres­
sure:;; of between 1 and 10 atmosuhcrc:l for 
pe-.riods of times of from 0.2 1m to·' 10 hours. 

lO It is to be e..mphud:red that, generally, tem• 
pt.~atm:t:s above 40fFC m;ike the reaction 
difficult to mntrol and may well produce 
uncharacR.""I'hric bumt mYte;; even with Vi=-1.'V 
short reaction tiu-ics ( e.g. nf die order ~if 

IS 10-20 minutes), Accordingly, it fa preforred 
to carry out the re.action at temneratures of 
from 100°C up to 350°C; untif the rle,ired 
flavor development fa :i.d1kved. As smted 
above, the heating rerinds may rnngs from 

20 about 0.2 hours un to about 1() hour, de­
pending upon the ·heating m.~'thod u&cd. 

Where it is desired, the pro~;!s:, C.a!l h: 
carried out on. a batch basis in small rman-­
tities of, for example, 50 t<i 100 grams er it 

21 can be carried out batch.wise, semi-con­
tinuously, or co11tinuomly on n1m:h larg~r 
quantities of 50() kilogram, or mo-re. ~ 

In pa11aring rhe e11.zymatk meat digest a 
preferred ratio of enzyme to meat material 

30 (e.g. turkey powder) is from 0.1';'.. up to 
1 ¼.; preferably frnm 0.1"/. up to OA:/ .• The 
wdght percent of sulfor-rnntnining com-­
pound bnsed on enzymatic meat dig·~5t is 
from 15~<- up to 20"'!_.; preft:rably between 

.3-!I 2 % 3Ild 5 '/,. Where it is desired to u.se 1hill­
zole derivatives fo-r ,he purpose of in­
troducing ad&tional Jfayor nuam:e-s into ,he 
product of our invention, the weight ratio of 
thfazole derivatives {e.g, thiamine hydm-

tO chloride) to sulfur-containing compounds fa 
between 0.25 : 1 and 1 : 1; p-refombly 0.5 : L 
Where it is des.ired to use a saccharide 
material in the reaction mas.~ in order to 
introduce still additiomil flavor nuan:cs .into 

t5 the prnduct cJ our invention, the weight ratio 
of saccharide to sulfur-containing compound 
is betw~en 1: 100 and 1 ; 3; preferably 1: 6, 

It should be noted that the presc.'1!::e of 
the ,accharide., in the rC'aclion -mass give., 

5-0 rise to a reaction product having somewhat 
inteme sweet meat flavor characteristks (e.g. 
poultry or sweet port nuan-1.--es). Care 5hoold 
be exe,ti..--ised in utilizing such sm..--ch3rides, 
however, since they may tend to contribute 

55 some hurll:t note, to th\'!: ultimate reactio:1 
product, When u:ed, suitable results are o!J.. 
tamed at levels ranging up to about 25 'l. hy 
weight based on the total weight of the· re­
action masa, Preferably tbe- range is from 

60 0.5 to 5 ,;veight percent of the overrul reac­
tion mass, This range fa further limited by 
the preferred ratio of ~11ccharide to sulfur­
containin~ ccmpound, 

Preferably, bu;: net ll(!:C];llrily_, a large 
65 weight exces.'> of ·water or other re-action 

medium (e.g., h.;cl fat, vegcctabk fat, chicken 
fat:, duck far, and fatty l!cid glyc.-etides, such 
as ''1ieobee Z\l-5" produced by the Dt>-!W 
Chemical Division of U.S. Filter Corpe-ration 
or fish oil or mi.mire5 of rucb fats and oils 70 
with 'Water ,;-ithe-.r in emulsified or n.m-emul­
sHled forms) fa med in preparing the en­
zymatic meat digest ur.cl in practising our in­
vention, altb.,ugh. such excess is not es:.eutfal. 
Varying .amounts of •.vuter <1r fat or fich dl., 75 
for example from ab;)ut 1 : I u_p ,:o about 10: 
1 by v:elg.1it based on the total we'.gbt of 
the remainder cf the eneymatic meat digesi: 
c~n b~ use.d. Ia ,he ca~~ af iiat:eous rnh:m.res 
after mixing of the e.c'JZymatic n."teat digest 80 
with the sulfur-cmmtlning compound and 
afim- the ~ubsequent reaction with the sulfur­
containing compound the water can be at 
least pa.nfolly. evaporatzd to produce a solid 
or a semi~snlid ooibk cmnpmitiun:. \Ylhrn 85 
using triglyceride: fats, the fatty acid, pre­
dmnimimly range .in. carbnu didn length 
from 20 caroon atoms to 22 carbon atoms. 
The term "triglyceride fat'' will be under­
stood to Ittei!ll both fu.ts and cils. It is pre-- 90 
£-erred 1hat the triglyceride fats be refined, 
bleached and deodori1.ed, Thev rn.n b::: fa 
their natural form or th<.oy cm b hydrngen­
.ated, 

Tne quantity of reaction prcduct utilimd 95 
in the practice cf our invention when added 
ts} a foodstuff can be varied to provide a 
-wide range of ID{'..aty flavor,;. At levels as low 
as 0,1'%, the reaction product bcgim to im--
pa:rt a very light, almnst undefi.n.ab1e rnr..sa- l 00 
tfon i11 aqueour, solutfon. As the level. is in­
creased to 0.2 '/., a dill:erent plt"""&am meaty 
like character is .imparted to ai1 aquem.is 
solution. As. the level reaches 0.5}"., a definiie, 
good characteristic beef, veal, pork, lamb 111: 105 
poultry meat like flavor and aroma i, ob-­
mined and this level pe.rsfats up to mvcls 
of 2% and beyond, where the substauce 
leaves a light, lingering after taste; At levels 
higher thJJ.11 I%, not only is the sr:iedfi::.: meat 110 
f!avo-r indisringuishable from the narud meat 
flavors but the moutbfed and texture pro­
vided by the reaction product of our inven-
tion. are sub,u.m.tiallv identical ro those pro­
pe.rri.es provided by" the natural meat flavor 115 
desired. All part~, proportions, pcrcentages, 
and ratios herein are by weight -unle-ss other--
wise indicated. 

The reaction. product of our invention can 
be added m pure form to foodstuffs or in no 
admh:ture with othe.r flavors and/or aroma 
impt.rring ingredient, nnd/or in .idmixture 
with other non--toxi.c edible soh1ent<; (e.g, 
wate,r, ethanol, \Vines aud liqueurs), 
thickeners (e.g. stal'ch pa5te) carriers- an.d ex- 125 
tenders (e.g. bread crumbs), The resulting 
mixtures may be u~>d as s.uch or may be fur-
ther proceszed as by heating; 

It w.ill be understood by those 5F"Jlkd in 
the art that reg>'-rdless of the purity of the 130 
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reacront:s ust:.i they sfomld contain n:) n::1:rious 
or noiwmc components wllkh would mxe!~ 
fere with the flavor couforred ca fondstuffs 
or on irs safety for m:e in eJible materials. 

5 It is contemplated hercin that foodst11f!s 
flavored accordiug to this invention indude both solid and liquid pr,..."",Patari{;ns for cm! 
cons1L'llption by human beings Md by animals particularly warm-hlocded domestic 10 animals, such as are used for pet, or 1oised for consumption., 

The p-roducts of our inve;ition. may be prodded a., dry solids, in liquid n-ii::tur:c~ or 
in pastes. Preferably, they .!re prepared by 15 heating. in the absence cf any eg; prndm.:ts 
such a..'> egg yolk, the molt powder enzymatk: digest in co:njimction with the- sulfur-contain­
ing compound wherein at least on.,;- of the 
foregoing ma1eri2ls is mixed with i;s equ2l 20 weight of water. T'ne 1-e,ulting end product 
may be used s.s such, or it may be con::en­
trared for use, If solid products are desir,,d, 
the same may b obtained by drylng the 
liquid m..ixtures. The aqueous compo:~itiom 25 are dehydrated by spray-drying although 
drum-drying, frecze-&:ying and othe:r drying 
pr-0cedures are also applicable to the reac­
tion produc't of our itlvention. A solid carrler is often added to the liauid mixture before 30 drying. .. 

When carryfog 01,t the spray-drying pro­
ce~s which is the prefer.red drying pro:::ess, 
we have found that cnr-rien are use£ Lll in e...::tendmg the flavor of our p-roducn when 55 · s{f prepared, The..»e c:irrien,. do not diminish. 
the quality of the flavor, h:it they stabilize 
it and fo,:re.ase the she1f life of the pro­
duct. Polysaccharides having ,:elativcly ccm-­
plex structures. such as gum m.-;:,bk, gum 40 tmgacanth, gum kuraya and gmir gum ,md 
mixture,~ of ~ame are useful, a, are celtulcse 
derivatives. such a'> methyl ce1Jufose and car­
boxy methyl cellulose or partially hydrolysed 
starch &1.1ch. as dextrin. 

45 In a preferred prmx."Ss, an aliquot of the 
liquid composition is dried and thee flavor solid5 1."0ntcnt of the composition derermined. 
An amount of auner substantwlly equal to 
the calculated solids content of the liquid 50 composition fa. added thereto and the mix­
ture dried~ preferably by spray-drying. Al~r­
natively, an a,,1onnt of carrier substanti.illy 
equal to the combined weight of the meat enzymatic digest and sulfur-contairoJng com-55 pound is added to the liquid composition after reactimi of 1he .ingrediems and the mass is ,hen dried. The preferred amounts cl 
carrier are from 0.2: 1 up ro about 2 : l 
based on the solids content of the liquid 60 mixture, 

The followlng examples, with the excep­
tion of examples A to G which illustrate the proce;;s for producing enzymatic digests 
for use in other examples, illustrate the· in-

vention. In the examples, the various. :ingre- 65 dients are listed in pans by Weight. 

EXAMPLE A 
Into a 300 m l :flnsk equipped with stirrer, 

thermom~er and hcatiug :m!l.n.tle the follow-
ing materials are plated: 70 50 gran:is---ground :raw hccl burger :meat 

(ground chuck) 
100 ml-water 
0.20 grams-Mylllse enzyme 

The pH of the contents. of the fli1sh :ls ad- 75 justed. to exactly 5.0 by addition thereto 
of phosphoric add. The coi1tents of the ful;;k 
is prcpasteu.rized for 30 minutes at 60cc. 
The contents cf the fla~k are tlieu incubated 
at 50°C using ;igitation (250 RPM) for a 80 period c,f 120 hours. The rc1mlti.ng etr,,;ymatic 
b~ dif~St is utsed in the reaction :flavoring 
m; set forth in th.e se.,."eral examples follow-
ing. 

EXA.M.PLE B 85 
The pro~edure of Example A is repeate<l 

except using grolllld raw pnrk meat instead of ground raw beef burger meat. The remlt-
ing ... ·tizyrn.atic pork digest is med in the reactlon flavoring as ~et form in the ~ ... •veral 90 examples following. 

EXAMPLEC 
The procedure of Example A fo repeated 

except using grmmd raw leg of lamb instead of ground raw beef burger m~r. The result- 95 ing enzymatic lamb digest is used in the 1-e:~ action. flavoring as set forth in the Ee<teral examples following, 

EXAMPLED 
The procedure of faample A is repeated 100 except u~ing ground raw turkey meat in~ 

stead of ground raw beef burger meat The resulting enzymatic turkey digest is used in 
the reaction fht\'Oting as set forth in the several examples following. 105 

EXAMPLE E 
The procedure of Example A is repeated ex.cept using ground raw chicken meat in­

stem of ground raw beef burger meat, and only 0.10 grams of Mylasc enzyme are added. llO The re,ulting enzymatlc chid .. -en dige~t is 
used in the reaction :flavoring as set forth 
in the several example.;; following. 

EXAMPLEF 
The procedure of Example D is carried 115 

out using the following quantities of turkey meat paste and enzymes except that the pH 
of ea!:h of the mixtures is first adjusted to 4.6. using a buffer whJch i, a one molar 
solu1:ilm cf sodium citrate and rodium dfacid 120 phosph.ite: 
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5 

15 

20 

Quantity of Turkey 
Pcrnder 

100 gms. 
100 gm,;. 
100 gms.. 
100 gms.. 

75 gm:~. 
75 gms, 
50 gms. 
50 gms. 
50 gms. 
50 gms. 
50 gms. 

40 gms. 

25 gms. 

25 gm3. 
25 gms., 
20 gms, 
20 gm,;, 

Enzyme ml-11 Qu:mtity 

0.1 gms, p-rolare 
O. l gms, brmr.elain 
0.1 gms, papai11 
0.1 gms, pilzprotea:e S 
0.1 gms. rhozyme P 11 
0, l gm:;. bromelin 
0.1 gm,. rep~in 
0.1 gms. trypsin 
0.1 gnn. }-25 
0.1 gms. protease 62 
0.1 gms IIT proteoN 

lvtic 200 
0.1 gms. fungal p~ 

tease 
0.1 gms. prnlase MT-

7820 
0.1 gms. molsin 
OJ gms. mylase 
0.1 gms. bakterien 
OJ grns. p-n:rcease. 

Each of the resulting enzymatic turkey :meat 
digests are used., separately, in me reaction 

25 flavoring. as S:!I forrh in the sevc-rnl examples 
following. 

IL-X:AMPLE G 
The pIT1zedure of Example R is carried out 

using the following quantities of chicket1 
30 meat paste and enzyme, except that the pH 

of each of the mixtures. is fin;t adjusted to 
4.6 using a buffer which is a one molar 
solution of sodium citrate and sodium dhdd 
phosphate: 

35 Quantity of Chicken 
Meat pusre Quantity of EUZ}'tne 

40 

50 

55 

100 gms. 
100 gm:,. 
too gms. 
100 gms. 

75 gms. 
75 gms. 
SD gms. 
50 gms. 
SO gms. 
50 gms. 
40 gms. 

25 gms. 

25 gms. 

25 gms. 
20 gms. 
20 gms. 

0.1 gms. prolase 
0.1 gms. bromelain 
O. l gms. papain 
0.1 gms. pilzprotea.-,e S 
0.1 gms,. rhozyme l' 11 
0.1 gms. bromclin 
0,1 gms. peps.in 
0,1 gms. trypsin. 
0.1 gm,. J~25 
0.1 gms. protease 62 
0.1 gms. HT proteu--

lytic 200 
0.1 gms. fung-al pro-­

tease 
0.1 gms, prolase MT-

7820 
0,1 g.ms. molsin 
0.1 gms. myfase 
0.1 gms. bakterien, 

Each of the reml1ing enzymatic chicken 
digest~ are used sepan1tely in the reac.tim.1; 
flavoring as set forth in the several C.\.'mllples­
followi ng. 

EXAMPLE 1 60 
32 Grams of roe enzymad;:: turkev meat 

digest from Exa."llpk D, 1500 grams of water, 
8.8 gra= of cystelne hytlrnchicr'.id:! and 
29.4 grams nf thiamine hydrocl1lor.ide ar(!; 
intimately mixed. The reiulting mixture 1s 65 
refh.1xed at ammsphecic pre:11sure for a pcrfod 
of four hours with stirrin~. The resulting 
sluny is then cooled and nltcroo. 1 .4 kilo­
gr11nis of the filtrnte is then intimately :r>.ilired 
with 623 grarr,s of a 45 % aqueous gum 7G 
a,.1bk sofotinn :md the re.mlting mixture 
is spray-dried, The resulting solid spray-dried 
rnarerfal ha~ an exccllent natuml-like tur!{ey 
meat flavor insofar as flavor nuancea, month-
feel and texture a.."C concerned. 75 

EXAMPLE 2 
The procedure of Example: 1 is- repeated 

except using the enzymatic lamh meat dige:.t 
from Example C. The resulting socd spray­
dried material has an excellent uatm:aI-like 80 
lamb meru: flavnr insofar as fl.aver nvau-::es) 
mouthfed and texture are coocerm:J. 

EXAMPLE 3 
The: procedure of Example l is repe.ated 

except using the enzymatic pork meat digest 85 
from Example B. The resulting solid spray~ 
dried materfal has; an excelle11t natural-like 
p;)rk mt.'at flaver lnsnfar as lfawr nwmt-es, 
mouthfeel and texture Ille concerned. 

E.XANlPLE 4 90 
The procedure of Example 1 fa repeated 

except using the enzymatic beef meat dige,;t 
from Example A. The re,ulting solid spray~ 
dried material has an exceUent mturnl~like 
beef meat fl.avor insofar as flavor nuances, 95 
mouthfeel and te.':tture are concerned. 

EXAMPLE 5 
0.704 Kilo1 of cystdne: h:r>drodiforide, 

0.19 kilos enzymatic c.bicken mea.t digest 
from Example E and optionally 0352 kilos 100 
of thiamine hydm:::hloride is. added to a pres-­
surised scmpcd Vl'all ''Gim:li'' reaction: ves~el 
and the reaction ves,d is operated fnr a 
period of 30 minutes at a temperature of 
130"C and i:t a pressure in the range of 105 
from 2 up to 3 atmospheres. The reaction 
mass is then cooled yielding a product hav~ 
ing an excellent chicken flavor imofar as 
flavor nuances_, mouthfoel and texture ar,:i-
concemed. 110 

EXAMPLE 6 
Separately, each of me enzymatic turkey 

meat digests from faample F are mixed 
with 8.8 gr.mis <"-)'Steine hydrochloride, 29.4 
grams of thiamine hydrochloride and 400 115 
gram, of water. Each of the resulting mix~ 
tures is refluxed at atmospheric pressure for 
periods of four hours with stirring. Each of 
the resulrlng slurries is then cooled and fil­
tered. 250 Grams of each of the filtrates is 120 
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then miired with 125 grann of n 451/, 
aqueous gum arabic solution and .:,1.ch cf 
the resulting :mixtures is spray-drie.d. Each 
of the re5ulting solid spray-dried materials. 

5 has :m excellent mturel turkey m'i!ll.t flavor 
immfar as flavor nuam:es, mouthfecl ,ind tcx­
t>J.re 2.1",c com:ern;;;d, 

EXAMPLE 7 
Th::: procedure nf Example 6 is rooeated 10 except u,ing e-a.ch of the enzym.atlc chicken 

meat digests from. Exam.pie G, Each of fue 
resulting solid spray-dried materials hm; ar, 
excellent natural chicke.n n:::eat flavor insofar 
as flavor nuances, mouthfecl and te..s:ture are 15 rom:err...,;:-d. 

EXAMPLES 
150 Gram;; of the enzymatic chicken mt:-at 

digest from Example E, 400 gram~ of \Wter, 
26.25 grams of cystdne llydrocllloride, 13.25 

20 granr, cl' thiamine hydro:hlcride ;md 4.4 
gnum of d-xyfose are inrlm:.,;tely mlxed. The 
resulting mi•1:ture fa then refluxed at atmos­
pheric pre,filre for a period of four hours 
with s-ili:ring. The ~ulting product ha,- an 25 e1'Celkru: intense chicken fla"<Jill" bso.fm: as 
flavor nuances; mouthfecl. ai.,d. texture 2:e 
concerned. 

EXA.1\.iPLE 9 
Tht: procedure of Example 8 is carr.ied out 30 e!-1.cept using 1000 grams of Neofax: l\.'l-5 in~ 

stead of water. The resulting product has an 
eim:llent chicken fiiwot" ini.mu- a£ lhvor 
nuances, mouthfed and texture are cC!n­
cemed. 

35 EXAMPLE 10 
68 Grams of cyste.in::: hydrochloride, 500 

grams of water, 30 grams of the er.zymatic 
chicken meat digest from Example E and 
34 grams of thiamine hydrochloride are in-

40 timately mixed. The resulting slurry is then 
heated to refli:lX and maintained at reflux 
with s.tirring for a period of four hours. 
The resulting slurry fa filtered yielding 0.51 
kilograms af filtn1te~ An aliquor 0.f rhe :filtrate 45 is withdm.wn and dried. Bruied en the weight 
cf the dry product obtained, :mf!icienr gum 
arabic is added tc, the filtrate to provide a 
composition containing one part by weight 
of fimoi- solids and one part hy weight of 50 gum. !lrabic. The composition is then spray­
dried to produce a dry product witb. an in­
tense <::hicken flavor having a very close re, 
semblance to natural d1icken. ffa.vor inscfar 
as flavor nuances, mou.thfe.cl and texture are 55 concerned. 

E,"{AMPLE 11 
12.75 Grams of ~tcine hydrochlc-ride, 

800 gram, Neobre M-5, 20 grams of the 
enzymatic chicken meat digest from Example 60 G and 6.375 grams of thia..tUine hydrn-

chloride are intimately mixed. Tl1e resulting 
mixture is r-.c-fluxed for a period of four 
hour.,: with stirring. 0.8 Kilograms. of the 
~ulting flavcr .is men mhcd with 0.356 
ldkig.tams. of a 45Z aquco:.i;; gum arabic 65 solution. and rhe reSulting mixturt:< is spray~ 
dried yielding 315 gmms of a product hav-
ing a flavor dosdy res~mbling namral 
chicken flavor .ins..1far as flavor nuam:e,, 
mouthfed and tcxlure are am.cern~d. 70 

EXAMPLE 12 
80 Grams c,f the enzy:rn.atlc chicken meat 

digest from E.xample E, 8.8 grams of 
cysrcine hydrochloride, 4.4 gratns of 
thiamine hydrcchfor.ide and 1030 grams of 75 
water are intimately mixed. The resulting 
slurry is then h~1ted to rellux. at one atl.l10S­
pliere iibsnlttte pn.."'Ssure and maintained at 
rcliux with stirring for a period \U four 
hours, The r-e:;ulting slurry is divided into 80 
two equal portions; porlion A and portion B. 
Portion A is :filtered. An aliqltot of the 
filtm.te is ·withdrawn and ddt:d. Based on 
the weight of the dry product obtained, suffi­
cient gum arabic is add<-'<l to the filtrate 85 
to provide a compofillion. co::miining one 
part by weight of flavor solids and one p.i.rt 
by wcight of gum arabic. The composition 
is then spray-dried to produce a dq product 
with an mrense chicken flav!)r having a very 90 dns-z re,ertbhnre t.o natur3l chicken fl,ffor 
{Product A) insofar as flavor nuances:, mouth~ 
fed and te.uure are ccncem1;d. llraduct B 
(portion B producd supra) also has .in in­
t1..--nse chicken flavor having a very do5e re- 95 semblance to natur.il chicken flavor imnfar 
:rs flavor miances, rnonthfeel Md texture are 
concerned. 

EXAMPLE 13 
300 Grams of 1he enzvrnatic chicken meat 100 

digest from Example E, ·soo gram~ of w-a.ter, 
68 grams of 2-aruino etfome sul.fonic acid 
sodium sru.t (taurine) and 34 grams of 
tllillmine hydrochloride are intimately mixed. 
The re;;ult:ing slurry is tfo:n heated to rcll.uit. 105 
and maintnincd at reflux witb. stirring for a 
period of four hours. The re,lilting slurry is 
filtered yielding 0.50 kilograms of filtrate. 
An aliquot of the filtrate is withdrawn and 
dried. Bared on the ·weight of the: dry pro-- 110 
duct obmined. sufficient gum arabic is added 
to the filtrate to provide a compositioll: con­
taining one part by weight of flavor solid 
and one part by weight of gum arabic. The 
composition is then spray-dried to produce a 115 
dry product with an intense dlicken flavor 
having a wry close resemblam.'e to natural 
chicken flavor inst:1far a;; flavor nuances, 
mouthfeel and texture are concerned. 

EXAMPLE 14 120 44 Grams of C.}'Steine hydrochloride, 600 
grams of water, 70 grams of tile en.zyn:arlc: 



Motif Exhibit 1150, Page 898 of 1599

Case No.: IPR2023-00208 
U.S. Patent No. 11,224,241

9 1,447,730 9 

chicken meat digest from Exmnple E and 
22 grams of thiamine hydrochloride are inti­
mately mi1.--ed. The resulting mh:i.11rn i~ then, 
heated at reflux for a period of four hours, 

5 To 1/2 kilogram of the re;mlting pro<lm:t 
2.22 kifogram~ of a 45°½ aqueous gum atabic 
solutfon i;, added. The remlting mixture is 
spray-dried to p-rodm:e an e:<cdlent chicken. 
flavor iu:'.ofar as !fa,vm· nuan.:es, munthfed 

10 3Ild rexture are ccru:t.'med. 

EXA.M.PLE 15 
200 Grams of the enzymatic wrkey meat 

digicst from Example D, 200U gram~ cf 
wru.er, 58.8 grams of cystcine hydrochloride 

15 and 29.4 grams of thiamine hydrochloride 
at'<:! intimately mh:ed. T'ne resulting mixture, 
is refluxed at atnmsph.e:dc pressure for a 
:period of four hours with sttrdng. The re­
sulting slurry i.s then cooled and filtered. 

20 1.4 Kifograms of the filtrate is then inti­
mately mixed with 623 grams of a 45 '>(, 
aqueous gum arable solution and the re,­
sulting mixture is spray--dried. The re-imlting 
solid 5pray-tlried material has an excellent 

25 natural-like turkey meat flavor insofar as 
flavor nuances, mouthfeel and textm-c· are 
conccraed. 

EXAMPLE 16 
0.45 Kiloo of the enzymatic chicken meat 

30 digt:-st from Example E, 1 kilo of Neobee 
M-5, 128 grams of cysteine hydrochloride 
mid optionally 64 grams of thiamine hydrU'" 
chloride are int1mately mixed. The resulting 
mbrtm:e fa refluxed for a period of four 

35 hours with stirring. 0.9 Kilograms of the 
resulting flavor is then mixed with 0.356 
kilograms of a 45}~. aqueous gum arabic 
solution and. the l\."St1lting mixture fa spray­
dried yiclding 315 grams of a product ha.v-

40 ing a flavor closely resembling nan,ral 
chicken flavor insofar as flavor nuances, 
moutlifeel and texture are concerned, 

BXA1'1iPLE 17 
Into a pressurised scrapcl wall "Giu~ti" 

45 reaction vessel the following :materfals arc 
introduced; 0.704 kilns of cystcine hydro,. 
chforide, 0.704 kifos (If the enzymatic 
chicken meat digest from Example E and 
0.352 kilos of thiamine hydrochloride. The 

50 reaction vessel is operated for a period of 
30 minutes at a temperatrrre of 130cc 
and at a pressure in the rnnge of from 
2 up to 3 · atmosp-heres. The reaction, mas:, 
is then cooled yielding a product having an 

55 exc.cllcnt chicken flavor insofar as flavor 
nuance<(, rncmhfeel and texture are con­
cerned. 

EXAMPLE 18 
58 Gram'> of the enzymatic chicken meat 

60 digest from Example E, 800 gmros of Neob<>...e 
M-S, 68 grams of 2-amino etlmne sulfonic 
add sodium s:ilt (taurine) and 34 gram, af 

thiamine hydrochloride are intimately mixed. 
The resulting slurry is then heated to refl.ux 
and maintained at re.flux with stirring for a 65 
period of folll" hours. The r,~ulting slurry is 
:filtered yielding 051 kilogr-Jm, cf filtrate. An 
aliquot of the filtrate is withdr.iwn and dried. 
Based on the weight of the dry product ob­
tained, sufficient gum arable i:s added to 70 
filtrate to provide a composition con,alning 
one part by wcight of flavor ~olid and one 
part by weight of gum arable. The compn~i~ 
tion is then spray-dried to produce a dry 
product with an intense chicken flavor hav- 75 
ing a very close resemblance to natural 
chicken flavor insofar :n flavor nuaru:es, 
mouthfoel and texture are concerned. 

EXAMPLE 19 
A chicken soup i5 prepared hy ming t1J>- 80 

gcther 

Ingredient 

Salt 
The spray dried flavoring of Ex-

ample 1 
Gelatin :180 bloom) 
Monosodium glutamate 
Caramel color 
Garlic powder 
White pe_ppe:r, .r,round 
Mixed vegetahle pieces 

Grams 

5.00 

6.00 85 
1.00 

.40 

.40 

.10 

.06 90 
36.00 

Three cups of water are added to the above 
mixture; and the irJic is brougnt to, a full 
boil, simmered for :five mmutes, and is then 
ready to serve. 95 

The spray dried flavor of Example 1 may 
be replru.."ed hy any one of the spray dried 
flavorings produced from fa:runples 6, 7, 11, 
14, or 16, or either of products A or B 
produced from Example 12 to prepare soup, 100 

EXAMPLE 20 
The following ingredients are lldmixed to 

form a chicken soup mncentrate: 

Ingredients 

Salt 
Hydrogenated ~anut oil 
.Monosodium glutamate 
Chich."':n flavoring produced by Ex­

ample 8 
Turmeric extract in HI% ethyl 

alcohol 
Spice;: 
Hydrolysed vegetable protein 
Dried parsley leaf 

Grams 

312 105 
260 
155 

-78 
HO 

5.2 
26 

156 
5.Z 

20 grams of the foregoing roncentr:Ue is ad- 115 
mixed with on.e litre of watet at a tempera~ 
ture of 85°C. The resulting mitture is. re­
fluxed for a period of three minutes yic-lding: 
a flavorful chicken soup. 



Motif Exhibit 1150, Page 899 of 1599

Case No.: IPR2023-00208 
U.S. Patent No. 11,224,241

1/J 1.,447,730 

Tlre chicken fla®r produet:d frmn Ex­
:unple S m-.i.y be l'3Placed by the -flavoring 
product from Ex:rrnple 9 to prepm ... il' soup 
ttmcentrate. 

5 WHAT WE CLAIM IS:-
1. A process for preparing a flavoring 

composiricm t-001pri~ing forming 2!l intimate: 
mixture af:-

(1) an etrhymatic dige,t of meat; and 
10 (2) a rulfur-.conmirung compound selected 

fmm sulfur--containiug amino-adds and salts 
thereof, other than thiamine, thiamine pre­
cursors or salts thereof, rukyl roercaptam, 
alkyl sulfide~, alkyl disulfides, amimml!mne 15 sulfomc adds and salts thereof, hydroge11 sul­
fide, and inorganic sulfur compounds of the 
generut formula .MSx (in which .M h 3J1 
alk,!li or alkaline earth metal er ammonium 
and Sx is m.tlfide, polysulfide or llydrnsul-

20 fide}; 
and heating the mixture in the absence of 

any egg pmduct to produce a meat flavored 
composition. 

2. The p-rore,s of claim 1 in which the 2:5 Il'.ixture comprises also at Iea~t one thiawle 
derivative. 

3. The process of claim 2 in. which the 
thiazo1e d.crivathre is thiamine or a sah there~ 
of. 

30 4. The process cf claim 3 in which the 
thfaznle derlvm:ive 1s thiamine hydrodtloridc. 

5. The process of claim 2 :in whid1 the 
tltlazole derivative fa thia:mle alkanol.. 

6. The process of any of cmim;; 2 to 5 in 35 which the at least least Oll{': lhiazule derivative 
is pre:;ent in a weight ratio of 0.25 : 1 to 1 : 1 
based on the sulfur~contairung compound, 

7. The process of any preC1..><ling claim in 
which the mixture c01nmises also at kast one 

40 free amino acid or polypeptide apart from 
the sulfur-contiming cmnpound. 

8. The process of any pre----..eding claim in. 
which the mixture comprises al!,() ut least one 
nucleotide. 

45 9. The prot:ess of claim ? in which the 
mh:mre comprise~, as the said at least one 
nucleotide. a mixture of dL~odium fonsina,e 
and disndium guari.yfate. 

10. The proce~ of any precetling claim h! 
50 which the mixture comprises also at Iea~t one 

saccharide. 
I 1. The process of claim 10 in which 

the saccharide is d-xrlose, sucrose, or dex­
trose. 

55 12. The proce6S of drum 11 in which 
the ·weight ratio of sacdiaride: to sulfor-oo:n­
taining C{)mpound in. the mixture :is between. 
1 ; 100 nnd I : 3 and the ~11.ccharide is pre­
sent ill an 11motmt cf 0.5-5- wt;!,, cf the 

60 total mixture. 

13. The pro:ess of any preceding cl.!im in 
which the meat digest h of chicken meat with 
papain. 

14. The pro .. -ess of any of claims I to- 12 
in which the meat digesr is cf raw turkey 65 meat witli myfase. 

15. The: prrn.--e;;, of any of cfaitn3 1 to 12 
in which the meat digest is of meat wiih 
onz of the emyme:i hereinbefure spedfica1ly 
meutlm:i.ed in. description. 70 

16. The precess of imy preceding claim, 
1.:omori:iing also the rrior step of preparing 
the rnr:at digest by digesting meat with the 
enzyme: ar. 40--75°C. in an aqueou~ medlum 
at pH 3-6 for 10-150 hours. 75 

17, The proc-ess of claim 16 in which 
the meat is dige;ited with 0.1 to L0"/4. of its 
own wcight of enzyme. 

18. The prm:c:ss of any one of drums 1 to 
17 iu whkh the sulfor-;:-ont~ining compound 80 
is cystc:ine, methionine, or an add ~alt there-
of. 

19. The process of claim 18 in which 
the sulfur-containing compound fa L~cysteine 
hydrochloride. 85 

20. The process or any pl..:?CCding claim 
in which the mixture comnins. 1 to 20 wt';!, 
of the sulfur-containing compound, ba..~ on 
the meat digest. 

21. The pmce..s of drum 20 in whlcli 90 
the mixture contains 2 to 5 wt% of the 
sulfur-containing compound base-d on the 
rne,it dige;r. 

22. 'fiw process of ,my preceding daim in 
which !:he mixture is heated under reflux in 95 
an aqueous medium at 10{l-35oc•c and 1-
10 atmosphereR pre~sure for 0.2 to 10 hours. 

23. The proce:,& cf any preceding claim 
in which, during or 3f1er heating~ :an alkyl 
carbc,nyl compound is added to the !I'Jxture. 

24. The proi..'CiiS of claim 23 in which the 
said carbonyl com)]Ound is an alkanone or 
hydro:,,'j'-substituted alkauone containing 4--
8 carbon atoms or an alkyl aldehyde contain• 
ing 5 to 12 t1trbon atoms., and is added in au· amount of O.ol to 0,1 times the weight 
of digest. 

25. The process of any of claims 1 to 24 
in which, after heating, the composition is 
mh-cd with a carrier and spray-dried. 

26. The process of claim 25 fa which the 
carrier is gum am.hie. 

27. The process for the production of a 
fl.avoriug c:nmposition substantially as here­
inbefore described in any of Examples l to 
18. 

28, A fla,,oring composition whenever pro­
duced by the proce,s of atJy of claims 1 to 
27. 

29. Foodstuffs t.--omprising a nutritious 
rnarerfal and a,, organoleptically modifying 
amount of a composition of claim 28. 

100 

105 

IIO 

115 

120 
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30. The foodstuff of claim 29 containing 
0,1-2 wt% of the said composition. 

31. A f(){.'dstuff containing an organoleptic~ 
ally modifying amount of flavoring composi-

5 tfon substantially ru, hereinbefore de-scribed 
in Examples 19 or 20. 

For the Applicants, 
CARPMAELS & R.\NSFORD, 

Chartered Patent Agents, 
43 Bloomsbury Square, 
London, WCIA 2RA. 

Prmted far Her Majosty's Btat,ionery Offfoe, by tho Con.tier Pres,-,., Ltiamin.gton Spa, 1970 
Published hy 'l'lia Pt,teut Office1 2,5 Southll.mpton Buildings, London, WC2A l.\Y, trom 

wnfoh oopies may be obtm.:nou. 

11 
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PATENT SPECIFICATION (11) 1471907 
(21) Application No. 36053/74 (22) Filed 15 Aug. 1974 
(31} Convention Application No. 48/093 194 
(32) Filed 20 Aug. 1973 ln 
(33) Japan (JA) 
(44J Complete Specification published 27 April 1977 
(51) INT CU A23L 1/231 
(52} Ind.ex at acceptance A2B 6A 6G 
(72) Inventors KYOSUKE ISHIGURO and TAKEHIKO 

ICHIKAWA 

(54) FLAVotJRING AGENTS AND PROCESS FOR TifEIR 
PRODUCTION AND USE 

(71) We, AJINOMOTO CO., INC, a 
corporation organized under the laws of 
Japan, of No, 6, 1-chome, Kyobashi, Chuo­
ku, Tokyo, Japan, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be 
particularly . described in and by the 
following statement:-

This invention relates to flavouring 
agents, more particularly those capable of 
imparting a beef-like flavour to food; and to 
processes for tile production and use of 
such agents. 

Many flavouring agents are known to 
impart a meat~like flavour to other food 
products. Examples of such agents: are meat 
extract, hydrolyzed vegetable protein, yeast 
extract and mixtures of amino acids. Such 
agents are widely used in the food 
processing industry, but supply cannot keep 
up with increasinl1" demand because of a 
lack of raw materials. 

It is known from British Patent 
Specification N.o.. l, 126,889 that ribose 5-
phosphate reacts with amino acids, 
particularly lysine, at a temperature of from 
100., to 250cc to produce a meat~flavoured 
composition. It has now been found that 
much stronger flavour more similar to that 
of beef can be obtained by the reaction at 
from 60° to 250"'C of ribose or ribose 5. 
phosphate with protein having a relatively 
high molecular weight, and that the blood 
plasma of animals ls a readily available, 
inexpensive source of such protein. 

Accordingly, one aspect of the present 
invention provides a flavouring agent 
capable of being produced by heating a 
mixture of ribose or ribose 5-phosphate and 
a protein of animal origin at a temperature 
in the range from 60" to 2S0"C until the 
mixture assumes the flavour of cooked beef. 

Another aspect of the present invention 
provides a procet.s for producing a 
flavouring a~ent, which comprises heating a 
mixture of nbose or ribose 5-phosphate and 
a protein of animal origin at a temperature 

in the range from 6Q<> to 250"C until the 
mixture assumes the flavour of cooked beef. 

The mixture can be dispersed in, for 
example, water or liquid fat or oil, during 
the heating. 

As beef or pig blood is readily available at 
low cost, these particular animal blood 
plasma solids are preferred. 

Another aspect of the present invention, 
provides a process for imparting a beef-like 
flavour to an edible material. This can be 
effected by incorporating the flavouring 
agent in the material while the latter is 
being cooked. 

The reaction between ribose or ribose 5-
phosphate and protein in the form of blood 
plasma solids of animal blood occurs more 
readily and in the best yield when 
conducted in the presence of water, but 
does not appear to involve hydrolysis of the 
protein prior to reaction with the ribose or 
ribose 5-phosphate, because the flavour 
produced- by reacting the hydrolyzation 
products of the same protein with the ribose 
or ribose 5-phosphate is not a comparably 
strong meat flavour, 

Other proteins of animal origin react with 
ribose or ribose 5,phosphate in the same 
manner as blood plasma solids, but are not 
so economically attractive at this time. The 
flavouring agent of the present invention 
may be produced in situ, that is directly in 
the edible liquid or solid that it is desired to 
flavour providing that the edible material 
undergoes processing at a temperature and 
for a period sufficient to perform the 
reaction between protein and the ribose or 
ribose 5-phosphate. If the plasma solids (or 
other protein solids) are reacted wilh ribose 
or ribose 5~phosphate in an aqueous 
medium, the reaction product may be 
recovered as a powder by spray drvin~ or 
freeze drying. It has the charactenstic 
flavour of boiled meat, particularly boiled 
beef, and imparts such flavour to food to 
which it is added. When a mixture of blood 
plasma solids and ribose or ribose 5· 
phosphate is heated in the presence of fat, a 
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10 

15 

flavour closely similar to that of broiled or 
fried beef is obtained. 

The ratio of ribose or ribose 5-phosphate 
· to protein may be varied over a wide range, 
for example O.Ql part to lO parts by weight 
ribos.e or ribos.e 5-phosphate per part by 
weight of protein, but best results are 
usually achieved within the narrower range 
of O.l part to 3 parts by weight ribose or 
ribose 5-phosphate per part by weight of 
protein. The temperature and time for 
obtaining the desired flavour are inversely 
related in the usual manner. The 
temperature may be selected from the 
range from 60° to 250"'C. At tempera­
tures of l00°C or less, the nece...,,sary 
processing time is generally between 
ten minutes and three hours; at higher 
temperatures, during frying or broiling, 

20 the necessary time varies between t 5 
seconds and 30 minute$, and factors 
other than temperature may affect optimum 
timing. 

25 

30 

35 

40 

45 
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The flavouring agents of the present 
invention are compatible with known 
seasoning agents and may be used jointly 
with such aients. The flavouring agents of 
the present invention may be added to food 
as a dry powder, in the manner of salt or 
pepper; as a concentrated liquid in which 
water, an edible organic solvent or an edible 
oil provides the liquid phase: or as a sem:i~ 
solid paste in combmation with other 
ingredients. which may have flavouring 
effects on their own. 

A strong meat fla.,'our may be imparted to 
non-meat foqd or to meat of poor quality by 
the flavourmg agents: of the present 
invention whether the latter are prepared 
separately or directly in admixture with the 
edible material. 

The following Examples are further 
Ulustrative of the present invention. 

EXAMPLE L 
Beef cattle blood was centrifuged to 

re.move cells and other solids, and the 
supernatant was diluted with an equal 
volume of 95?,;; ethanol. The protein which. 
precipitated was centrifuged to remove 
adherent liquid as far as possible, and then 
dried in a vacuum. 10 Grams of cattle 
plasma powder thus prepared and 5 g of 
di.sodium ribose 5-phosph.ate were added to 
one litre of water, and the mixture was 
boiled for 80 minutes to produce a first 
broth. 

A second broth was prepared in the same 
manner from (a) lOg protein hydrolyzate 
obtained by complete hydrolysis of lean 
beef with hydroeliloric acid, neutralization 
of the hvdrolysis mixture with sodium 
hydroxide" and spray drying, and (b) 5 g 
disodium ribose 5~phosphate. 

A third broth was prepared from 5 g of 

disodium ribose 5-phosphate and from 8.9 g 
of a mixture of 0.5 g serine, 0.5 S: glutamic 
acid, 0.2 g proline, 1.0 g glycine, 4.0 g 
alanine, 0.4 g valine, OJ g methionine, 0.2 g 
isoleucine, 0.4 leucine, 0.2 g omithine, 0.2 g 
lysine, 0.6 g aspartic acid, 0.4 g threonine, 
and 0.2 g arginine; the mixture closely 
resembles: the composition of a beef protein 
hydrolyzate. 

The three broths were presented in blind, 
organoleptic tests to a panel of 20 
e1<perienced tasters who were re.quested to 
state which broth had the strongest flavour 
of boiled beef, and which broth tasted 
closest to beef soup. A large majority of the 
tasters. chose the first broth in both tests (17 
and IS respectively), and but one taster 
ascribed the strongest boiled meat flavour 
to the third broth. Two tasters preferred the 
second broth in both tests. 

EXAMPLE 2. 
In a procedure otherwise identical to that 

described with reference to the first broth in 
Example l, pig's blood was substituted for 
cattle blood, and the fourth broth thus 
produced was set before the same panel, 
together with the three broths of Example I 
fot a comparison test. 

Their verdict was as to the second and 
third broths was the same, but they were, 
spilt approximatelv equally with respect to 
the first and fourth broths, 9 preferring the 
boiled meat flavour of the first broth, and 8 
choosing the fourth broth. The flavour most 
closely resembling be~f soup was found in 
the first broth by 9 tasters and in the fourth 
broth by the same number. 

EXAMPLE 3. 
3.5 Litres of water were mbred y,1th 15 g 

cattle plasma powder prepared as in 
Example 1, 15 gribose, 150 g carrots, 230 g 
onions, 70 g turnips, l 00 g welsh onions, 380 
g celery stems, 16 g salt and 0.5 g beef fat. 
The mixture was quickly heated to the boil 
and simmered for two hours, whereupon it 
was filtered through cheese cloth. 3 Grams 
of monosodium glutamate, 0.1 g of 
disodium inosinate, and some pepper were 
added to the filtrate. 

A control was: prepared in a similar 
manner, but the plasma powder and ribose 
were replaced by 800 g of lean beef. 

The two liquids were presented, as 
consomme, to a panel of 10 tasters, and they 
were fequested to state a preference. Only 
six preferred the genuine beef coosomme, 
while four selected the soup flavoured 
according to the present invention. 

EXAMPLE 4. 
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A liquid composition was prepared by 
mixing 200 ml sox sauce, 20 ml 125 
"Worcestershire sauce' (registered Trade 
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i\.fark), 20 ml distilled spmts (known in 
Japan as Shochu), 70 ml vineiar, 70 ml 
sweet Japanese rice wine (M1rin), 10 g 
sugar, 30 g millet jelly, 3 g monosodium 
glutamate, 0.08 g disod1um inosinate, 0.08 g 
disodium guanylate, 15 g com starch, some 
onion, garlic and white pepper powder, 2 ml 
sesame oil, 50 g egg white, and 20 g 
disodium ribose 5-phophate. 

A control compos:1tion was prepared 
from the same ingredients except for the 
omission of the egg white and of the ribose 
5-phosphate. 

Soy bean curd {textured, purified soy 
protein) wm, dipped in the first composition 
and then fried in purified beef fat at 220°C 
for one minute. Slices of beef were dipped 
in the control com_position and fried in the 
same manner. The; fried products were 
subjected to an organoleptic test by a panel 
of seven tasters. 

Sh. of the seven preferred the texture of 
the fried beef, but only four of the seven 
preferred the taste of the fried beef; the 
other three preferred the taste of the soy 
protein. 

EXAMPLE 5. 
Baker's yeast was subjected to autolysis 

and concentrated to produce a yeast extract 
30 of pasty consistency. The paste was mixed 

intimately with one litre of a broth prepared 
in the same manner as the first broth in 
Example l. The mixture was _partly 
evaporated in a vacuum to a water content 

35 of 35i~ by weight. There was obtained 750 g 
seasoning paste having a strong and 
pleasant beef flavour. 

Beef cattle and pigs are the only practical 
sources of animal blood from which the 

40 plasma powder of the present invention 
may be prepared under industrial 
conditions in developed countries, Sheep 
and goat bloDd may be nih:ed with other 
blood to the extent that it does not add an 

45 undesired :flavour of its own to the 
seasoning composition of the present 
invention. Blood of other animals, such as 
horses, useful in itself, is not normally 
available in adequate quantities. 

50 The term "animal" is used herein in the 

55 

60 

broad sense to include birds as well as 
ground~bmmd creatures, and is used in 
contrast to the broad term "vegetable". 

WHAT WE CLAIM IS:-
!. A. flavourin!!: agent capable of being 

produced by heating a mixture of ribose or 
ribose S~phosphate and a protein of animal 
origin at a temperature in the range from 
60° to 250"C until the mixture assumes the 
flavour of cooked beef. 

2. A flavouring agent capable of being 
produced by heating a mixture of ribose or 

ribose 5-phosphate and, as protein, blood 
plasma solids of animal blood at a 
temperature in the range from 60° to 250"C 65 
until the mixture assumes the flavour of 
cooked beef. 

3, A flavouring agent produced by 
heating a mixture of ribose or ribose 5y 
phosphate and, as protein, blood plasma 70 
solids of animal blood at a temperature in 
the range from 60"' to 250"C until the 
mixture assumes the f1avour of cooked beef. 

4. A flavouring agent according to claim 
I, 2 or 3, wherein in the mixture there are 75 
from 0.01 to 10 parts by weigb.t ofribose or 
ribose 5-ph.osph.ate per part by weight of 
protein. 

5, A navoudng agent according to claim 
4, wherein in the mixture there are from 0.1 80 
to 3 parts by weight of rib.ose or ribose 
5-phosphate. per part by weight of protein.' 

6. A flavouring agent accordin~ to any 
preceding claim, wherein the mtxture is. 
heated at a temperature of up to l00°C for 85 
from 10 minutes to 3 hours, 

7. A flavouring agent according to any 
one of c!aims. 1 to 5, wherein the mixture is 
heated at a temperature in excess of 100°C 
for from 15 seconds to 30 minutes. 90 

8. A flavouring agent as clrumed in any 
preceding claim, in powder form. 

9. A flavouring composition comprfa:ing a 
flavouring agent as claimed in any one of 
claims ! to 7, and a liquid phase therefore 95 
selected from waier, an edible organic 
solvent or an edible oil. 

IO. A flavouring agent according to claim 
l, substantially as described in any one of 
the foregoing Examples. 100 

11. A process for producin~ a flavouring 
agent, which comprises heatmg a rnhture 
of ribose or ribose 5~phosphate and a 
protein of animal origin at a temperature in 
the range from 60° to 250"'C until the 105 
mixture assumes the flavour of cooked beef. 

12. A process accord.ing to claim 11, 
wherein the protein of animal origin is 
blood plasma solids of animal blood. 

13. A process according to claim 12, 110 
wherein the blood plasma solids are derived 
from the blood of beef cattle or pigs. 

14. A process according to claim 11, l2or 
13, wherein the mixture is disperse.d in 
water during the heating. t 15 

15. A process according to claim 11, 12 or 
13, wherein L1e mixture is dispersed in 
liquid fat or oil during the heating. 

16. A process according to any one of 
claims l l to 15, wherein the mixture also 120 
contains an edible solid or liquid other than 
the protein of animal origin, and the flavour 
is imparted to the edible solid or liquid 
during heating. 

17. A process according to any one of 125 
claims 11 to 16, wherein in the mixture 
there are from 0.0! to 10 parts by weight of 
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ribose or ribose 5~phosphate per part by 
weight of protein. 

18. A process according to claim 17. 
wl1erein in the mixture there are from 0.1 to 
3 part.,; by weight of ribos.e or ribose 5~ 
phosphate per part by weight .of protein. 

19. A process according to any one of 
claims ll to 18. wherein the mixture is 
heated at a temperatue of up to lOO"C for 
from 10 minutes to 3 hours. 

20. A process according to any one of 
claims 11 to 18, wherein the mixture is 
heated at a temperature in excess of 100"C 
for from l 5 seconds to 30 minutes. 

2 I. A process according to claim 11, 
substantially as described in any one of the 
foregoing Examples. 

22. A flavouring agent whenever 
produced by a process according to any one 
of claims 13 to 16 and 21, or to any one of 
Claims 17 to 20 when appendant to any one 
of claims 13 to 16. 

23. A process for imparting a beef~like 
flavour to an edible material, which 
comprises incorporating in the edible 

material a flavouring agent according to any 
one of claims I to IO and 22. 

24. A process for imparting a beef~like 
flavour to an edible material, which 
comprises heating the edible material \\'lth a 
mixture of ribase or ribose 5wphosphate and 
protein of animal origin, at a temperature in 
the range from 60°C to 250"C. 

25. A process according to claim 24, 
wherein the mixture is as defined in claim 2, 
4 or 5, 

HASELTINE L<\KE & CO., 
Chartered Patent Agents, 

Hazlitt House, 
28 Southampton Buildings, 

Chancery Lane, 
London WC2A lAT. 

-and-­
Temple Gate House, 

Temple Gate, 
Bristol BSl 6PT. 

-also -
9 Park Square, 

Leeds LSl 2LH. 

Printed for Her .Majesty-'s Stationery Office by the Courier Pres.q, Leamington Spa, 1977. 
Published by the Patent Office, 25 So11thampton Bullding11, London, W03A IAY, from 
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P.A.TENT SPECIFICATION (11) 1515961 
(21) Application No. 25707/76 (22) Filed 21 June 1976 

{19 (31) Convelltklll Applicaticm No. 9744/75 
(32) Filed 25 July 19'75 in 
(33) Switzerland (CH) 
(44} Complete Specification published 28 June 1978 
(S1) INT CU A23L 11231, 1/227, 1/228 

{ 
\ 

(52} Index at acceptance A2B 1B IC lJY lL lX 6A 
(72) Inventors SVEN HEYLAND and GEORGES 

PHILIPPOSSIAN 

(54) FLAVOURING 

(71) we, socnn.t DES PRO-
nuns NESTL:€ S.A. of Vevey, Switzer~ 
land) a Swiss body corporate, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state­
ment:-

This invention relates 10 a process for pro~ 
dudng a flavouring agent, more espt.-cially a 
flavouring agent with a taste similar to that 
of cooked meat. 

Various synthetic :!favouring agents with a 
flavour reminiscent of cooked meat have been 
produced by carrying out a Mailb.l'd reaction 
in the presence of a substance containing 
sulphur in sulphide form. The Maillard reac• 
tion is a non~enzymatic browning reaction 
which occurs when substances such as amino 
acids, peptides or proteins are heated with 
saccharides and leads to the fonnation of sub-­
stances with an aromatic character, 

Most of the efforts made in this field are 
directed either towards a better choice of the 
itmino acids, peptides or proteins, wbkh ex• 
plains why for example protein hydrolys:ates 
or yeas, autolysates are readily used, or towards 
a better choice of the saccharides, which ex• 
plains why it is generally preferred to use 
pentoses, such as ribose o:r arabinose. 

An object of the present invention is above 
all to provide flavouring agents of the type 
commonly known as "meat aromas" of high 
quality and low price from readily available 
vegetable materials, e,,en waste -vegetables. 

The present imrention provides a process 
for the prodt1ctlon of a fiavollring agent having 
a taste similar to that of cooked meat, which 
aimprises subjecting a polysao::haride con­
taining acid groups or vegetable material rich 
in polysaccharides containing acid groups to 
hydrolysis with a dilute strong acid or to an 
equivalent enzymatic hydrolysis reaction, and 
subsequently reacting the hydrolysate obtained 
with at least one substance cf'ntaining sulphur 
in sulphide form and at least one substance 
containing nitrogen in amino form at elevated 
remperature and at a pH-value in the range 
from pH 5 to pH.7. 

The hydrolysate is preferably freed from the 50 
solids present in it either before it is reacted 
with the substances defined above or afterwards 
so as to obtain a homogeneous flavouring agent. 

Polysaccharides containing acid groups exist 
in the natural state. They are encotmtered in 55 
abundance throughout the vegetable world, 
generally as a filling or supporting material. 
Thus, pecdns, algins and alginates, gums, for 
example gum arabic, gum tragacanth, gum 
ammoniac, gamboge, are polysaccharides con- 60 
taining acid groups. Vegetable materials rich 
in polysaccharides of this type include fruits 
and tubers, generally rich in pectins, algae rich 
in algins and alginates, and plants from which 
various types of gum are extracted. Rather than 65 
using whole fruits or tubers, it is p:refen:ed to 
use residues and lees, such as pomace and 
mares of other fruits of die same kind1 lees of 
citrus fruits_, residues from the refining of 
sugar (waste and pulps of sugar beet, cos- 70 
settes ), either as snch or after purification ( in 
which case they are known as apple pectin 
or beet pectin), 

Other polysaccharides contatnmg acid 
groups are, for example, the celluloses and 75 
oxidised starches, especially thos.e obtained 
from celluloses and ordinary starches by oxida-
tion with chlorine or with nitric add. 

In the content of the invention, an "equiva-
lent enzymatic hydrolysis reaction" is an 80 
enzymatic hydrolysis reaction which has the 
same effect as hydrolysis with a dilute strong 
acid, for example hydrochloric add or sul­
phuric add, i.e. which breaks moot of the 
glycosidic bonds and convem the poly- 85 
saccharide containing add groups :into a mix-
ture of manosaccharides containi11g ntjd _groups 
ur uronk acid~, An enzymatic hydmlysis reac-
tion such as this may be carried out with aid 
of a suitable enzyme, for example a pe<:tinas-e 90 
in the case of pectin, In other words, the 
hydrolysate obtained contains uronic acids 
whkh are generally found to contain other 
saccharides, such as pentoses and hexoses, 
either because these other saccharides are 95 
already present in monomeric or polymeric 
form in the starting vegetable fraction along-
side the po\yiiaccharide containing acid groups, 
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or because they partly enter the constituent 
chain of the polysaccharide. For example, a 
hydrolysate of gum arabk contains in addition 
to glucuronic add significant quantities of 
arabinose, rhamnose and galactose. Similarly, 
a hydrolysate of gum traga.canth contains, in 
addition to galacturonic acid, fructose-, arabi­
nose, xylose and galactose. The presence of 
these hexoses and pentoses, for example arabi­
nosc, is of purely secondary importance. Thus, 
a hydrolysate of apple pectin, which contains 
at least 85% of gaiacturonic acid and little or 
no hexoses and pentoses, gives an excellent 
aromatising product. The same appli~ in cases 
where 211 alginate which is. substantially poly­
mannuronic acid in pure fonn, is used. The 
determining factor is the presence, even iri 
small proportions, of these uronk acids. 

As already known, the substances containing 
sulphur in sulphide fonn and nitrogen in 
amino form may be .selected from mineral or 
organic substances, such as for example: 

- hydrogen :mlphide 
- sulphides or polysu!phldes Qf sodium 

or ammonium 
- methionine, cysteine, cystine, gluthatione, 

thiamine 
- vegetable materials rich in sulphuHon. 

taming derivatives 
- alkaline hydrolysates of vegetable 

materials rich in sulphur-containing 
derivatives: 

- anunonia or ammonium chloride 
- amino acids, peptides, i.e. protein hydro-

lysates and yeast autolysates 
- proteins 

sQme of these substances being able to perform 
the double ftmction of a substance containing 
sulphur in sulphide form and a substance con• 
taining nitrogen in amino form. Preferred sub· 
stances containing sulehur in sulphide form, 
i.e. sulphur in a negative degree of oxidation~ 
are organic substances in which the sulphur 
is in the -SH form or organic substances 
capable of readily producing -SH groups 
during a Maillard reaction, Substances of this 
1ype are, in particular cysteine, cystine and rhe 
alkaline hydrolysates of vegetable materials 
rich in sulphuNontaining compounds for 
example those which are obtained by the 
alkaline hydrolysis of cabbages, onions, or 
garlic, or of juices or extracts thereof. 

Our co-pending Applkation No. 25708/76 
(Serial No. 1515 962) describes and claims 
a process for the production of a flavouring 
agent having a taste similar to that of cooked 
meat, which comprises subjecting a vegetable 
material containing sulphur-containing com­
pounds to hydrolysis with an alka!lne agent, 
and subsequently reacting the hydrolysate ob­
tained with at least one saccharide and at 
least one substance containing nitrngen in 
amino form at elevated temperature and at a 

pH in th.e range from pH 5 ta pH 7. In the 
process of the present invention, unhydrolysed 
sulphur.containing vegetable material can be 
used as well, although this is less de:li:rable. 

The conditions under which the poly­
saccharide containing acid groups or the vege­
table material rich in polvsacchs.rides contain•• 
ing add groups are hydrolysed by a dilute 
strong acid or by a suitable enzyme tire the 
usu.al conditions far a hydrolysfa reaction of 
this type and are not intended to be the mtb­
ject of particular development~. Similarly, the 
conditions under which the reaction between 
the hydrolysate and the substance( s) contain­
ing sulphur in sulphide form and nitrogen in 
amino form is carried out are the usual con­
ditions for the Maillard reaction, If desired, 
reference may be made to the prefi..--ned em­
bodiment described hereinafter for indicative 
values of the reaction times and the reaction 
temperatures of the hydrolysis :reaction or the 
Maillard reaction. 

In one preferred embodiment of the process 
according to the invention, a polysaccharide or 
a ve-getable material selected as follows is sub­
jected to hydrolysis with 1.5% to 30o/c hydro­
chloric or sulphuric add by heating under 
reflux: for variable periods: 

vegetable fraction 

apple pectin 
beet pectin 
alginate 
gum arabic 
gum tragacanth 
oxidised starch 

hydrolysis time 

from 2 to 5 h 
from 0.5 ro 4 h 
froml to4h 
froml to5h 
from 1 to 4 h 
from 2 to 5 h 

Hydrolysis with a dilute strong acid may 
be replaced by an enzymatic hydrolysis re­
action, For example, pectin may be hydrolysed 
by a pcctinase, such as Stiark-L-enzyme ( a 
product of Mite~ Laboramnes Inc.), Pec:1inex 
R ( a product of Schwciz. Ferment A. G., 
Basie) or Ultrazyme 20 (a. product of Dr. 
Schubert A.G.). 

After hydrulysis, the solids pre.sent are 
eliminated by filtration of the reaction 
medium to obtain a homogeneous medium., 
followed by the addition to the filtrate <if a 
hydrolysate of vegetable proteins, especially 
wheat gluten ( in a quantity of from 200 to 
800 g/1), cysreine or an alkaline hydrolysare 
of vegetable materials rich in 1;ulphnr-contain• 
ing de.rivarives (in a quantity of from 5 to 40 
g/1) and beef fat ( in a quantity of from 5 to 
30 g/1), at a pH-\,alue kept in the range from 
pH 5 to pH 7, advantageously around pH 5.S, 
by the addition of sodium hydro)Lide. Thi5 is 
followed by heating under reflux for 1 to 4 
hours, preferably for 2 hours, during which 
time the pH value may if desired be kept ar 
its initial value by adding ~odium hydroxide. 

In one variant uf this preferred embodiment, 
the solid~ are orily separated after reaction of 
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the hydrol.ysate of polysaccharides containing 
acid groups with the hydrolys:ne of vegetable 
proteins and cysteine. 

In another variant of this preferred em­
bodiment, the hydrolysate of polysaccharides 
containing acid groups fa treated with active 
carbon before it is reacted. 

The flavouring product obtained is in the 
form of a dark-coloured liquid having a strong 
odour and a pronounced taste of cooked meat. 
It may he concentrated or drfod, for example 
by freeze-drying, to form a paste or a powder 
which may be redissolved without difficulty. 
This product is stable and may be stored in 
air for at least six months. 

It may be directly used fo:r providing a food 
product with a meat taste in qmmtities 
governed both by its concentration and by the 
type of food product in question. It may also 
be used for modifying the taste of a food 

product or for enhancing its meat taste. This 
product may be used either on its own or in 
conjunction with oilier agents which improve 
taste, such as monosodium glutamate or 
inosine~5'-phosphate. 25 

Finally, the flavouring agent may be used 
for enhancing or modifying the taste of food­
grade aromas which will subsequently be used 
as aromatisin.g agents. 

The process according to the invention is 30 
illustrated by the following Examples, in which 
the ratios an.d percentage~ quoted represent 
values by weight unless otherwise stated. 

E.,~AMPLES 1 to 5. 
5 g of a polysaccharide containing add 35 

groups or its equivalent in the form of a vege-
table malerial are suspended in 100 ml of 2 N 
HCl, followed by heating under reflux 
(104"C), as shown in the following Table: 

Example Vegetable material I Oxidised polysaccharide refluxing 
No. equivalents time in h 

1 15 g of pomace 5 g of pectin 4 

2 15 g of beet pulp 5 g of pe.cti.n 0.5 

3 - 5 g of alginate 2 

4 - 5 g of gum arabic l 

5 - 5 g of gum tragacnnth 2 

After cooiing, the reaction medium is fil­
tered 10 e!iminate the solids, followed by the 
addition to the filtrate of 100 g of a dry wheat 
gluten hydrolysate obtained by acid hydrolysis, 
20 N sodium hydroxide to adjust the pH to 
5.8, 2.5 g of cysteine and 2 g of beef fat. The 
mixture is then heated under reflux for 2 
hours (l04°C), the pH-'wtiue being kept at pH 
5.8 by the addition of sodium hydroxide. The 
liquid obtained after cooling represents the 
flavouring product having a taste similar to 
that of cooked meat. Tt is in the form of a 
brown to dark brown liquid with the odour of 
cooked meat 

The flavouring products of Examples 1 and 
3 to 5 have more of a "roasted" note whereas 
the product of Example 2 rends towards the 
"smoked" note. 

Comparison Tests 
In a first cmnparison test, a flavouring pro­

duct is prepared in the same way as described 
above except that an equivalent quantity of 
arabinose is used instead of the hydrolysate of 
polysaccharides containing acid groups. It is 
found that, although the flavouring product 
thus obi::ained is similar to the flavouring pro­
ducts prepared as described in the above 

Table, the latter being judged to be "more 
rounded". 

In a second comparison test, the procedure 70 
is as described above cxce .. pt that the apple 
pectin is hvdrolvscd with a base (2 N sodium 
hydroxide,. refluxing for 4 hours)' rather than 
with an acid. It is found th.at the flavouring 
product obtained in this way is not worthy 75 
of the name. 

In a third comparison test, the procedure 
is as described above except that an autolysate 
of pomace ( auto-hydrolysis of pecrin at pH 8 
by the enzyme5 present in the pomace) is 80 
used instead of an add hydrolysate of pomace. 
In this case, too, the flaYOITTing product ob­
tained is not worthy of the name. 

EXAMPLE 6. 
The procedure is as in Ex111npie 2, except 85 

that the beet pectin hydrolysare obtained fa 
treated with active carbon in a quantity of 
50% by weight relative to the dry matter in 
the bydrolysate for a period of 2 hours at a 
temperature of 20°C. The flavouring pl'oduct 90 
obtained is dearer than that of Example 2. 
It has a pleasant meat taste without a 
"smoked" or "caramelised" note, 
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EXAMPLE 7. 
An oxidised starch is prepared as follows 

from a potato starch: 
S g of potato starch with a residual moisture 

content of 5% are stJSf)(.~ded in 18 ml of a 
2:1 mixture of fuming nitric add and water. 
After the suspern,ion has been left to react 
while stirring for 30 minutes at 15°C, 1.:2 ml 
of 80% formic acid are added drapwise. This 
is followed by stirring fot 8 hours at 15"C, 
after which 5 ml of methanol are added. The 
mixture is then poured into 50 ml of methanol, 
after which the medium is filtered to recover 
the precipitate. After washing with methanol, 
a white powder of oxidised potato starch is 
thus obtained in a quantity of approximately 
5 g. 

The oxidised starch thus prepared is then 
hydrolysed and treated in the same way as 
described in Example .1, giving a flavouring 
product crnnparable with the product of Ex­
ample 1, but less intense. 

EXAMPLES. 
An apple pectin is enzymatically hydrolysed 

as follows: 
2 g of apple pectin are dissolved in 100 ml 

of water followed by the addition to the 
resulting solution of 10 ml of a solution of 
pectinase (Spark-L, a product of Miles 
Laboratorie<o Inc.), The pH is adjusted to 
5.2 by the addition of 2 N sodium hydroxide, 
afrer which the mixture is left to react while 
stirring for 15 hours at a temperature of 20"C. 
The reaction medium is then freed from the 
solid:s present in it and the filtrate is collected 
and treated in the same way as described in 
Example 1. A fl.:wouring product comparable 
with that of Example 1 is obtained. 

EXAMPLE 9. 
5 g of onion powder are suspended in 30 ml 

of 2 N NaOH, after which the suspension i5 
heated under reflux (104:)C), for 2 hours. 
After (.ooling, the snedrnrn is filtered and the 
filtrate collected. 

25 g of a wheat gluten hydrolysare obrnined 
by add hydrolysis are added to the filtrate, 
after which the pH is adjusted to pH 5.8 by 
the addition of 37% HCL 5 g of beet pulp 
hydrolysate prepared as described at the begin­
ing of Example 2 and 5 g of beef fat are then 
added to the medium. Preparation is then con­
tinued in the same way as described at the 
end of Example 2. 

A flavouring product c:irnparable with that 
of Example 2 is thus obtained. 

EXAMPLE 10. 
The procedure is as in Example 9, except 

that a a1.bb!lge powder is used instead of 
onion powder. The flavouring product obtained 
is similar to that of Example 9, 

EXAM .. PLE lL 
An instant soup base is prepan.."'d by mixing 

the following ingredients: 

salt 8.6 g 
sodium glutamate 4.7 g 
sugar 0.4 g 
spices 0.03 g 
inosinc rnonophosphate 0.03- g 
caramel colouring powder 0.01 g 
beef fat 0.97 g 
hydrogenated vegetable fat 

(Biscuitine C) 0.97 g 
(Biscuirlne is a registered 
Trade Mark) 

dehydrated tomato flakes 
onion powder 
dried parsley 

0.06 g 
0.16 g 
0.06 g 

This mixture is rhen dfasolved in 1 litre of 
bolling water, followed by the addition of 2 g 
of the flavouring product of Example 1. The 
soup thus prepared has a pronounced taste and 
odour of meat. 

R."XAMPLE 12. 
A sauce fa prepared as follows: 
80 g of hydrogenated vegetable fat (Bis­

cuitine C) and 80 g of flour are mixed and 
the :resulting mixture lightly browned in a 
frying pan. 1 litre of water fa then added, 
followed by boiling for 2 minlltes. Finally 2 g 
of the flavouring product of Example 2 are 
ndded. The sauce thus prepared has a meat 
taste. , 

WHAT WE CLAIM IS:-
1. A proces.'> for the production of a flavour­

ing agent hadng a taste similar tel that of 
cooked meat, which comprises subjectin_~ a 
p-olysaccharide containing acid groups or vege­
table material rich in polysaccharide contain­
ing acid groups to hydrolysis with a strong 
add or to an equivalent cm.:ymatic hydrolysis 
reaction, and subsequently reacting the hydro­
lysate obtained with at least one substance 
containing sulphur in sulphide form and at 
least one substance ~"Ontaining nitrogen in 
mmno form at elevated temperature and at a 
pH-value in the range from pH 5 to pH 7. 

2. A process as claimed in Qaim 1, wherein, 
before the hydrolys:ate is reacted, the solids 
present in it are removed. 

3, A process :is claimed in Claim 1, wherein 
the solids irre :removed from the reaction pro­
duct of the hydroly,;ate 'Nith the substance con­
taining sulphur in sulphide form and the sub­
stance containing nitrogen in amino form. 

4. A process as claimed in any of Claims 1 
to 3, wherein, before the hydrolysate is reacted, 
it is treated with active carbon. 

5. A process as claimed in any of Claims 1 
to 4, wherein the polysaccharide containing 
acid groups is a pectin, algin or alginate, gum, 
cellulose or oxidised starch. 
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6, A process as claimed in any of Claims 1 
to 4, wherein the vegetable material rich in 
polysaccharide ccmtaining acid groaps is 
pomacc, lees of a citrus fruit, a beet pulp or 
a cossette. 

7. A process as claimed in any of Claims l 
to 6, wherein the substance containing sulphur 
in sulphide fonn is cysteine or an alkaline 
hydrolysare of vegemble materials rich in sul­
phurNcontaining derivatives. 

8. A process as claimed in Claim 7, wherein 
the alkaline hydrolysate is a hydrolysate of 
cabbage, onion or garlic, or of a juice or ex~ 
tract of a plant such as these. 

9, A process as: claimed in any of Claims 1 
to 8, wherein the substance containing nitrogen 
in amino form is a wheat gluten hydrolysate. 

10. A process for the production of a 

flavouring agent having a taste similar to that 
of cooked meat substantially as descnbed with 20 
particular reference to any of the Examples 
1 to 12, excluding the comparison tests, 

11. A flavouring agent having a taste similar 
to that of cooked meat when obtained by a 
pro~ess as claimed in any of the preceding 25 
Cliums. 

12. An edible material containing a flavour­
ing agent as claimed in any of Oaims 1 to 1 L 

ELKINGTON & FIFE, 
Chartered Patent Agents, 

High Holborn House, 
52/54 High Holborn, 
London WClV 6SH. 

Agents for the Applicants, 

Printed for Her Majesty's Stat1one.ry Office by the Courier- Preim, Leamington Spa, 1978. 
Published by the Patent Office, ZS Southampton Buildingg, London, WCZA lAY, fl'mn 

which copies may be obta.l.ned, 
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(51) INT CV A23L t/231, 1/227, 1/228 
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(54) FLAVOURING 
(71) We, SOCIJ.l':TlJ: DES PRODUCTS 

NESTLll: S.A., of Vevcy, Switzerland, a Swiss 
body corporate, do hereby declll.re the inve:n­
tian,, for which we pray that a patent may be 

5 granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following ,tatement:-

This invention relates to a process for pro~ 
ducing a flavollring agent, more especially a 

10 flavouring agent with a taste similar to th.at 
of cooked meat. 

Various synthetic flavouring agents with a 
flavour remil1iscent of cooked meant have been 
produced by carrying out a Maillard reaction 

15 in the presence of a substance containing sul­
phur in sulphide form, more especially in the 
form of -SH. The Maillard reaction is a non­
enzymatic browning reaction which occurs 
when substances such as amino acids, peptides 

20 or proteins are heated with saccharides and 
leads to the formation of substances with an 
aromatic character. 

Most of the efforts made in ilii5 field are 
directed either rcrwards a better choice of the 

25 amino acids, peptides or proteins, which cit~ 
plains why for eimmple prntein hydrolyaateE or 
yeast autolysates are frequently used) or to~ 
wards a better choke of the saccharides, which 
explains why it is generally preferred to me 

30 pentoses, such <!5 ribose or ambinosc. 
German Offenlegungsschrift No, 2,220,530 

describes a process for the production of 
flavouring agents of the "meat aroma" type by 
a Maillard rcacrion, in which the substance: 

35 containing sulphur in the form of -SH con~ 
sists of egg or egg fractions. According to this 
German. Offen!egungsschrift, it is proposed 
optionally to "dope" the reaction mixture sub­
jected to ,aid reactiO'n by the addition of 

40 secondary ingredients, such as cabbage or onion 
juice. However, it i~ pointed out that these 
secondary ingredient,; would not b\! able on 
their own to impart a mear aroma. In the 
absence of egg or an egg fraction, the product 

45 obtained by the Maillard reaction does n.ot 
have the taste of cooked meat ( cf. also the end 
of faample 5 of the present specification). 

The present invention emanates precisely 
from observation that, in the manufacture of 

SO flavouring agenu, having a taste similar to that 

of cooked meat by a Maillard reaction, vege­
tables such as cabbage, and onion_, may be rnk."<i 
>1s principal ingredients provided that they are 
treated beforehand with an alkaline agent. 

Accordingly, a principal object of the pre&ent 55 
invention is to provide flavouring agents of the 
type commonly known as "meat flavours" of 
high quality and low price, because they are 
produced from readily available vegetable 
materials. 60 

The present invention provides a proc~s for 
the production of a flavouring agent having a 
taste similar to that of cooked meat which com­
prises subjecting a vegetable material rich in 
sclphw:~containing compounds to hydrolysis 65 
with aa alkaline agent, and subsequently reac-
ting the hydrolysate obtained with at least one 
<;acclmride and at least one substance contain-
ing nitrogen in amino form at elevated tem­
perature and at a pH-value in the range from 70 
5 to 7. 

The hydrolysate is preferably freed from the 
solids present in it either before it ls reacted 
with the: substances defined above or afrerwanis 
so as to obtain a homogeneous flavouring 75 
agent. 

Vegetables or plants rich in sulphur-contain-
ing compounds are not rare in nature. They 
are encountered in particular among vegt.'tables 
belonging to the family cf crudfcrs or Cruci~ 80 
ferae, for example cabbages, turnips, and 
to the family of Liliaceae, for example onions, 
garlic, leeks, asparagus. The vegetable 
materials rich in sulphur-containing com­
pounds may thus be either the whole plant, 85 
preferably in divided form, or a part of or an 
extract of the plant, a juice or an oleoresin for 
example, 

The hydrolysis reaction with an alkaline 
agent, for example sodium hydroxide, potas- 90 
shun hydroxide (ir the correspondmg" carbo­
nates, converts the sulphur-containing com­
pounds pre:oent in the vegetable material, for 
example disulphides, thiosulphinates, thio~1.1l­
phonates, into sub~am:es containing sulphur 95 
primarily in the form of -SR As a general 
rule, the hydrolysate obtained contains imN 
purities in which sulphur is present in a form 
other than -SH, for example ln the form of 
-S02H or -SO,H. It has been found that 100 
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these substances do not have to be eliminated. 
Accordingly, the crude hydrolysate is preferably 
used directly, if convenient or desired after 
removal of the solids present in it. 

5 A5 already known, the saccharide and the 
substance containing nitrogen in amino form 
may be selected for example from the fol­
lowing substances: 

-pemoses, such a5 rihose and arabinose 
t O -hexoses, such as glucose, mannose, fructose, 

sorbose 
--disaccharides, 5uch as lactose and maltose 
-acid or enzymatic hydrolysates of polysac-

charides ( cdluoses, starches) or of vegetable 
15 materials rich in pol}•saccharides 

-uronic acids 
-acid or enzymatic hydrolysates of polysac~ 

cha.rides c,antaining acid groups (pectins, 
a!grns, a!gmates, gums, cellulo.,es and oxi-

2O dised starches) or of vegetable materials 
rich in polysaccharides -.-ontaining add 
groups (pomace, lees of citrus frnits, beet 
pulps and cassettes) 

-ammonia and ammonium chloride 
25 -amino acids, peptides, i.e. protein hydro­

lysates and yeasr autolysares 
-proteins, 

Our co-pending Application No, 25707 /76 
(Serial No. 1,515,961) descnbes and claims a 

30 process for the production of a flavouring agent 
having a taste similar to that of cooked meat, 
which comprises subjecting a polysaccharide 
containing add groups or a vegetable material 
rich in polysmxharide containing acid groups 

35 ro hydrolysis with a strong add or to an 
equi\<alent enzymatic hydrolysis reaction, The 
hydrolys.ate obtained is then reacted with at 
least one substance containing sulphur in 
sulphide form and at least one sub~unce con-

40 taining nitrogen in amino form at 
elevated temperature and at a pH-
value in the range from pH 5 to pH 7. In the 
process of the present invention, poly­
sa:ccharides not containing add groups can be 

45 used a5 well, although thfo is less desirable. 
Hydrolysis of the vegetable material rich in 

sulphur-containing com_pound, with the alka­
line agent is prefernbly carried out at a pH 
value of at least pH 8, during the hydrolysis 

SO reaction. The type of alkaline agent used is of 
minor signifio::.mce, and it is preferred to use 
conventional alkaline agents such as sodium 
hydroxide, potassium hydroxide, the corres­
ponding carbonates and bicarbonates. In addi-

55 ti~, it is ~f advantage. to carry out the hydro­
ly515 rcact10n u.nder heat. At reflux tempera­
ture for example, hydrolysi~ times of from 1 
to 24 hour~ may be considered to be satisfac­
rory. 

60 Finally, the conditions under which the reac-
tion between the hydrol;'$,m: obtained, rhe 
saccharide( s) and the substance( s) containing 
nitrogen in amino form is carried out are rhe 

usual conditions for the Maillard reaction. 
Reference may be made to the preferred em­
bodiment described hercinaf1:er for indicati;,·e 
values of the reaction times and reaction tem­
peratures. 

In one preferred embodiniem of the prn­
Ce5s according to the invention, a vegetable 
~'tarting material con~i~ting of cabbage, cauli­
flower, ml.ion, garlic in divided form or even 
of pC1wders, juices or oleorc'S.ins of cabbage, 
cauliflower onion and garlic, is subjected to 
alkaline hydrolysis with NaOH, KOH, 
Na2C0.1 or NaHC03 (0.01 to 10 .M) by h~t­
ing under reflux for approximately 18 hours. 

In a variant, the starting material is sub­
jected before alkaline hydrolysis to an en~ 
zymatic treatment, for el..-ample to a treatment 
with alliinase, as described by G. G, Freeman 
and R J. Whenhum in J. ScL Fd Agrk 25, 
499 (1974). 

If desired, me solids present are eliminated 
after hydrolysis by .filtration of the. reaction 
medium to obtain a homogeneous medium, 
Thereafter, at least one sacduride selected 
from the following: 

-rlbose 
-arabinose 
-uronic acid 
-acid or enzymatic hy<lrolysate of polvsac.~ 

eh~rides eomainl:1g acid groups ' 
--ac1d ~r enzymauc hydrolysate of vegetable 

materials rich in polysaccharides containing 
add groups 

is added in a quantity of from 5 to 100 gjl 
based on dry weight (the hydrolysates having 
optionally been treated with active carbon), 
as wdl as a: ,•egetable protein hydroly~atc, 
especially wheat gltmm (200 ro 800 g/1) and 
beef fat (5 ro 3(1 g/f), and the pH-vahle i:; 
adjusted in the range from pH 5 to pH 7, 
advantageously around pH 5.8, by the addi­
tion of 37%. hydrochloric acid. The mixture is 
heated under reflux for 1 to 4 hours, prefer~ 
ably for 2 holll's, during which time the pH 
value may with advantage be kept at its 
initial value by adding sodium hydroxide. 

In another variant of this preferred em­
bodiment, the solids are only $eparared after 
the Mail.lard reaction. 

The fi.avouring agent obtained is in the form 
of a dark-coloured liquid having a strong 
odour and a pronouno:d taste of cooked meat 
lt muy bt: cnncentrate.d or dried, for example 
by freeze-drying, to form a pa~1e or a powder 
which may be redissolved without diflkulty. 
This product is stable and mak be stored in 
air for at least 6 months, 

It mar be directly used for providing a 
food product with a meat taste in quantities 
governed both by its coi:11-.-entration and by 
the type of food product in quesrion. lt may 
also be used for modifying the taste of a food 
product or for enhancing its meat taste, This 
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product may be used either on its own or in 
conjunction with other agents which improve 
ttl5te., such as monosodium ghmunare or 
inosine-5' ~phosphate. 

5 Finall;,, the flavouring agent may be used 
for enharu:Jng or modifying the taste of food~ 
grade llavm.i.riugs which will subsequently be 
u~ed as flavouring agents. 

The process according to the invention is 
10 illustrated by the following Examples, in which 

rhe ratio;; and percentages quoted represent 
values by weight 1ll11ess otherwise stated. 

EXAi\iPLES 1 to 4. 
5 g of a vegetable according to the follow~ 

15 mg Table, comrninuted into particles with an 
average diameter of 1 mm, are suspended in 
30 ml of a 2 N sodium hydroxide solution, 
followed by heating under reflux for 2 hours 
(104"C). 

Exan1ples Vegetables 

1 onion 

2 garlic 

3 cabbage 

4 cauliflower 

After cooling, the reaction :medium is fil­
tered and the filtrate collected. 25 g of a dry 
wheat gluten hydrolysate, 37'% hydrot.'hloric 
acid ro adjust the pH to 5,8, 1 g o:f ribose and 

25 25 g of beef are added to the filtrate, 
The mixture is men heated under refhn,: for 

2 hoi.lr5 (104°C), the pH-value being kept at 
pH 5.S by the addition of sodium hydroxide. 

The liquid obtained after con!ing represents 
30 the flavonring a.gent having a ta.'>te similar to 

that of cooked meat. It is in the form of a 
brown to dark brown liquid with the odour of 
cooked meat. 

The flavouring agents of Ex.amples 1 to 4 
35 are presented to a ta&te~testing panel who 

express their preferences as follows: 

Hydrolysed 
Rating vegetables Examples 

1 garlic 2 

2 cabbage, 3, 4 
cauliflower 

4 onion l 

The product of Example 2 (garlic) is judged 
to be excellent. The product of Example 1 

40 (onion) is still acceptable although having a 
slight vegerabte afterta.~te which cannot b-: 
characterised as onion. 

Similar results are obtained by using, in­
stead of fresh vegetableS, dehydrated vegetables 
in powder form, namely 2 g of onion powder 45 
( Asa Foetide, a product of Dixa, Saint•GaH, 
Switzerland), 2 g of garlic powder (Fridlin, 
Znug, Switzerfond), 2 g uf cabbage ·powder, 
2 g of cauliflower powder, respectively, the 
lm,t two powders bcing laboratory samples ob- 50 
tuined by dehydrating and drying fresh 
vegetables. 

The flavouring agents thus obtained are 
satisfactory. However, they a-re not as good as 
the corresponding fia\•ouring agents obtained 55 
from fre,h vegetables. 

Comparable corresponding results are ob­
tained by hydrolysing the fresh vegetuhles or 
the veget11ble powders. with ~odium carbonate 
or bicarbonate, again for 2 hours at reflux 60 
temperature. 

EXAMPLES 5 and 6, 
The procedure described in the preceding 

Examples is repeated using 4 g of vegetable 
juices obtained ·by cold pressing instead of 65 
whole vegetables, After these juices ( onion 
1mce: Example 5, garlic juice: Example 6) 
!m.ve been hydrolysed and subjected to a 
Ab.illard reaction, dark brown liquids are ob­
mined with udours of boiled and roasted meat_. 70 
respectively. 

By wnr of comparison, Example 5 is re-­
pe~ted without hydrolysing the garlic juice 
h;forehnnd, Accerdingly, the garlic juice is 
directly reacted at pH 5.8 with the wheat 75 
gluten hydrolysate_, ribooe and beef fat. 

It is found that the product obtained does 
not have the taste or odour of meat, but in­
~tead an intense taste of garlic. 

EXAMPLES 7 and S. 80 
The procedure described in Examples 1 to 

4 is repeated usinir an oleoresin uf onion 

(F...xample 7) and garlic (Example 8), both 
products of Messrs, R.abond Metroz, Colodno­
Monzese, France, instead of whole onion :md 85 
garlic, respectively. After hydroly,is of the 
oleoresins and a Maillard reaction, brown ro 
dark brown liquids are obtained with a taste 
of meat. 

EXAMPLE 9. 90 
The procedure is as in Example 2 (garlic 

powder), except that urabinose is used instead 
of ribose for the Maillard reaction. The pro­
duct obtained has the same aroma as the pro-
duct of Example 2. 95 

EXA.¼PLE 10. 
The procedure ls as in Example Z (fresh 

garlic), except that giilacturonic add is used 
instead of nbose for the Mailliu:d reaction. 
The product obtained has a taste of cooked 100 
meat, although not as strong as that of the 
product of Example 2. 
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EXAMPLE 11. 
5 g of gum arabic are suspended in 100 ml 

of 2 N HC!, followed by heating under reflux 
(104"C) for 1 hour. Afrer cooling. the reac-

5 tion medium is filtered to eliminate the solids, 
followed by the addition to the filtrate of 
100 g of a dry wheat gluten hydrolysate, 30 g 
based on dry weight of fresh garlic hydrolysate 
obtained in the same way as described in 

JO Example 2, sodium hydroxide ro adjusc the 
pH to 5 .8 to 2 g of beef fat. The mixture fa 
then heated under reflux for 2 hours ( 104 "C), 
the pH-value being kept at pH 5.8 by the 
addition of sodium hydroxide, The product 

15 obtained is in the form of a brawn liquid 
having a taste of cooked meat, 

EXA.\1PLE 12. 
The procedure of Example 11 is repeatt:d 

with 15 g of beet pulp containing approxi-
20 matcly 5 g of pectin, 

After hydrolysis under re!lux for 30 minutes, 
followed by a Maillard reaction with the hydro~ 
lysate obtained, mixed with wheat gluten 
hydro!ysate, the fresh garlic hydrolysate of 

25 Example 2 and with beef fat, a flavouring agent 
similar to that of Example 11 is obtained. 

EXAMPLE 13. 
An instant soup base is prepared by mixing 

the following ingredients: 

30 salt 
sodium glutamate 
sugar 
spices 
inosine monophosphate 

35 caramel colouring powder 
beef fat 
hydrogenated vegetable fat 
- (Biscuitine C) (Biscuitine is 

a registered Trade Mark) 
40 dehvdrared tomato flakes 

onion powder 
dried parsley 

8.6 g 
4.7 g 
0.4 g 
om g 
(},Q3 g 
0,001 g 
0.97 g 

0.97 g 
0.06 g 
0,16 g 
0,06 g 

The mixture is then dissolved in 1 limi of 
boiling water., followed by the addition of 2 g 

45 of the flavouring ag~nt of Example 12. The 
soup thus prepared h11, a pronounced mst~ and 
odour of meat. 

WHAT WE CLAl?v1 IS:-
1. A process for the production ,,fa fia\'our-• 

50 ing agent !Kffing a taste similar to that of 
cooked meat, which comprises ,ubiec.ting a 
vege~b!e material rich in sulphur-containing 
compounds to hydrolysis wirh an alkaline 
agent, and s-ubsequently reacting the hydro-

55 lysme obiained with at least one -;as::charidc 
and at least one substance containing nitro­
gen in amino form at ekratcd tcmperamre 
and at a pH in the range from pH 5 to pH 7. 

2. A process as daimed in Chlim 1, where-

in, before it is reacted, the hydrolysate is 60 
freed from the solids present in it. 

3. A process as claimed in Qaim 1, where­
in solids are removed from the reaction pro­
duct of the hydrolysate with the saccharide and 
the subst,mcc cnntaining nitrogen in amino 65 
form. 

4, A process as claimed in any of Clsims 
1 to 3, wherein the vegernble material r:ich in 
sulphur-,:;ontaining compounds jg a fresh vege~ 
table selected frnm garlic, cabbage, cauli- 70 
flower and. onion, 

5. A process as claimed in any of Claims 
1 to 3, wherein the vegetable material rich in 
sulphur-containing compounds is a powder­
form vegetable selected from garlic, cabbage, 75 
cauliflmn~r and onion. 

6. A process as claimed in any of Claims 
1 to 3, wherein the vegetable material rich in 
sulphur-containing compounds is an extract of 
a vegetable selected from garlic, cabbage, 80 
cauliflower and onion. 

7. A process as dairned in Claim 6, where­
in the extract is a juice or an oleoresin. 

8. A process as claimed in any of Qaims 
1 m 7, wherein, before hydrolysi. with the 85 
alkaline agent, the vegetable material rich in 
sulphur-containing derivative;.; is subjected to 
an enzymatic treatment with alliinase or with 
an enzvme equi,,:dent to al!iinase. 

9. A process as claimed in any of Claims l 90 
to 8, wherein the saccharide is ribuse, 
arabinose, a monic acid, an acid or enzymatic 
hydrolysate of a polysaccharide conrainirlg acid 
groups or a vegetable material rich in poly-
sr,ccharide containing acid groups. 95 

10. A process a, cfaimed in Claim 9, where­
in tht poJ:r$accharide containing i,dd groups 
is a pectin, algin, alginate, gum or cellulose or 
an oxidised starch. 

11. A process as claimed in Claim 9, 100 
wherein rhe vegetable rnat:::rial rich in poly­
saccharide containing add groups is a pomace, 
lees of a dtrus fruit, a beet pu!p or a cassette. 

12. A process as claimed in any of Claims 
l to 11, wherein the substance comaining 105 
nitrogen in amino form is a wheat glmen 
hydrolysate. 

13. A process as daimed in any of Claims 
1 to 12, wherein hydrolysis of the vegetable 
material rich in sulphut-comaining compounds 110 
wirh illl alkaline agent is carried out by heat-
ing under reflux. 

14. A process for the production of a 
flavouring agent having a tast,: similar w that 
of cooked meat ~ubstantialiy :!S described with l15 
panicuhir refon:ncc 11i an~: of the Examples, 
excluding the comparison test at the end of 
Example 5. 

15. A fla,•ouring agent h;n·ing a taste ~imilar 
to that of cooked meat when obtained by a 120 
proces~ as claimed in any c,f the preceding 
daims. 

16. An edible material containing a flavour­
ing agent as clai~cd in Claim .15. 
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(54) A PROCESS FOR PREPARING A FLAVOURING PRODUCT 

(71) _we SOCIETE DES PRODUITS 
NES'J LE SA. of Vevey, Switzerland. a Swiss 
~dy corpo~ate do hereby declare the inven­
tion, for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: 

This invention relates to a process for the 
production of a flavouring product reminis~ 
cent of meat: in its taste, in which a mixture 
mntaining at k~ast one yeast protein degra~ 
dation product, a monosaccharide and a sub­
stance containing sulphur in sulphide form is 
reacted by heating. 

There are. already various processes for 
producing substances which are capable of 
imparting to a food. to which they are added. 
a reminiscent of that of meat, The production 
of substances such as these is virtually always 
based on the Maillard reaction in which at 
least one monosaccharide, a substance con­
taining sulphur in sulphide form and an 
amino acid are used as reactants. Among the 
monosaccharides wh:ch have been used for 
this purpose, there may be mentioned pcn­
toses, such as xylose, arabinose and ribose, 
and hexoses, such as galactose, mannose und 
glu~ose. for example. 

1 he sulphur compounds commonly used 
for this type of reaction include sulphur~ 
containing amino acids, cystine, cysteinc and 
methionine, or thiamine for example. So far 
as the amino acid sources are concerned, 
they are generally selected from the add 
hydrolysates of vegetable proteins of all 
kinds, soya cake or pc~airnt cake, wheat glu­
ten for example, or from the autolysates of 
yeasts, such as brewer's yeast or baker's 
veast. 
· It is thus known that these thoroughly 
mixed reactants can be heated to a tempera­
ture of lO0"C or above for a certain period 
until the mixture browns and gives off an 
aroma reminiscent of that of meat. It is 

known that, depending upon the exact choke 
of tl1e reactants and their proportions, it is 
possible to obtain nuances which are 
reminiscent more precisely of the arnma of 
beef or of e aroma of chicken or pork for 
example. It is also known that nucleotides, 
such as inosine or guanosine monophos­
phate, or sodium glutamate for example can 
also be added to these mixtures in order to 
enhance the flavour of the end product. 
Some conventional processes even make use 
of aromatic additives, such as extrncts or 
powders of onion, celery or garlic for exam­
ple. Some known products are highly aque~ 
ous other less aqueous, whilst some are fatty 
and others arc non-fatty, and the production 
processes used are obviously governed to a 
large cxtc:.nt by these considerations of dry 
matter content and percentage of fats. At all 
events, it is remarkable to find that it is very 
difficult, in the production of aromatic sub­
stances intended to recall the flavour meat, 
to avoid certain afteNastes characteristic of 
the starting material used, such as the tast of 
yeast or the taste of protein hydrolysate, 
which in most cases tend to supplant or con• 
ceal the aroma given off or revealed during 
Maillard reaction . 

. An object of the present invention is to 
obviate this disadvantage. 

The present invention produced a process 
for the production of a flavouring product 
reminiscent of meat in taste which comprises 
diluting a yeast autolysate with at least the 
same quantity by weight of Wllter, precipitat­
ing substantially insoluble salts, especially 
alkaline-earth melal phosphates, by heating 
the diluted autolysate at a pH-value of from 7 
to 8.5, separating solid fractions from the 
autolysa~e treated by heating ~o that only a 
solutwu 1s Jeft, treating the residual soluhon 
bv steam distillation, concentrating the tre~ 
ated solution by steam distillation, concen• 
trating the treated soution by evaporation to 
a dry matter content of from 7 5 % to 85 % by 
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weight, mixing the concentrate obtained with 
at least one vegetable protein hydrolysate, a 
monosaccharide and a substance containing 
sulphur in. sulphide form, and heating the 

5 mixture for 0.S to 5 minutes to a temperature 
of from 1 OO"C to 200°C to obtain a reaction 
product. _ 

Our co-pending application No. 3 55 31176 
(Se,rial No. 1525542) describes and claims a 

10 process for the production of a starting mat­
erial for the preparation of bouillons for a 
yeast protein degradation product. This pro­
cess (..'Omprises diluting a yeast autolysate 
with at least the same quantity by weight of 

15 water, precipitating substanually insoluble 
salts, especiallv alkaline-earth metal phos­
phates, by heating the diluted autolysate at a 
pH-value of from 7 to 85, separating solid 
fractions from the autolysate !Teated by heat-

20 ing so that only a solution is lefa, treating the 
residual solution thus obtained by steam dis­
tillation, concentrating the treated solution 
by evaporation to a dry matter content of 
from 50% to 80%by weight, mixiniz O to 

25 8 %by weight of fats, 0 to 5 % by welght of 
monosaccharide, and O to 2 % by weight of a 
nucleotide with the concentrated solution 
obtained, reacting the mixture obtained by 
heating at a pH~value of from 5.8 to 6.8 and 

30 drying the mixture. 
The product obtaine.d by the process 

according to the present invention is clearly 
distinguished from known products by its 
roasted meat flavour and by the complete 

35 absence of any after-taste indicative of the 
origin of the starting material used for its 
production. 

A standard commercial-grade yeast auto­
lysate, for example an autolysate of bake.r's 

40 veast or of brewer's yeast, may be used as 
startin~ material for carrying out the process 
accordmg to the invention. In the context of 
the invention, an autolvsate is understood to 
be a hvdrolysate obtained by the action of 

45 naturaI yeast enzymes present in the yeasts 
and not by the addition of an enzyme or any 
ezymatic preparation, Autolysates such as 
these are commercially available under the 
name of }'east extract in the form of brown 

50 paste with a high dry matter content, This 
paste is diluted in water in a ratio of one part 
by weight of paste to preferably one to four 
parts, more preferably about 1-5 to 2 parts by 
weight of water. The pH of the solution is 

55 heated to a temperature of for example from 
about 92 °C to 98 "C and may be left at that 
temperature for about 8 to 15 minutes. After 
cooling to ambient temperature, the solids 
which had precipitated (mainly alkaline-

60 earth metal phosphates) are separated, for 
example, by sedimentation, filtration or cen­
trifugmg .. The residual solution thus obtained 
may be heated to a temperature of from 
about 92°C to 98°C before befog treated by 

65 steam distillation. This treatment may be 

carded out in countercurrent in a column 
filled with glass elements, such as fragments 
of tubes, or in a plate column, for example, 
The solution may be introduced at the head 
of the column in a ratio of about one part by 
weight of steam to apprmdmately one to two 
parts by weight of solution. The solution thus 
treated may be concentrated in any type of 
conventional apparatus with one or several 
effects for example, although it is perferred 
to use a vacuum evaporator which harms the 
material being treated as little as possible. 
After the material be.ing treated has reached 
a dry matter content of from 75 % to 85 % by 
weight, it is mixed with the vegetable protein 
hydrolysate, the monosaccharide and the 
substance containing sulphur in sulphide 
forminaratioofforexample60-80: 15: 30 
1 - 3 : 1 - 3 parts by weight. The vegetable. 
protein hydrolysate may emanate from the, 
treatment with hydrochloric add of caked of 
oilseeds or from the protein residue left after 
the extraction of starch from cc.reals for 
example. The choice of the monosaccharide 
does not have any particular bearing upon 
the final result, and it is possible for example 
to use any pentose or hexose from the D or L 
series. The same applies to substance con­
taining sulphur in sulphide fom1 which may 
be selected as required for example from 
cystine, cysteine, methionine and other 
thiamines, either individually or in comina­
tion, more especially cf hydrochloride form. 
It is also possible to add to the mixture other 
standard ingredients, flavotirs or flavour 
strengtheners, such as a flavour or an extract 
of onion or inosie monosphate or other nuc­
leotide for example. Mixing is preferably car­
ried out under heat, for example at a temper­
ature of from about 40"'C to 50QC The .reacN 
tion should take place at a temperature in the 
range from 100°c to 200°C, preferably in 
the range from 110 to 150"C, over a period 
of from 30 seconds to 5 minutes, preferably 
from 1 to 3 minutes. The mixture dries to a 
certain extent during the reaction and its dry 
matter content may increase by about 5 % for 
example. This reaction may be carried out in 
the mixer itself, for example in cases where a 
kneader equipped with a heating jacket is 
used, or in a suitable heat exchanger, such as 
a scraped-surface exchanger f:or example, or 
even in a conventional dryer. In the latter 
case, the reaction may be directly coupled 
with a possible drying operation to reach a 
dry matter content well in excess of SO to 
90'¾,, namely of the order of 96 to 99.5%. 
However, it is preferred to distinguish be.tN 
ween reaction and drying, and the reaction of 
the mixture and its optional drying to a 
residual moisture content of approximately 
0.5 to 4% are preferably carried out sepa­
rately. Afte.r this latter operation, the mass 
obtained may be ground, for example in a 
hammer mill, to reduce it into a powder. 
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The process acctlrding to the invention is 
illustrated by the following Examples, in 
which the percentages quoted represented 
percent by weight. 
EXAMPLE 1 

33 % of yeast extract are diluted in 66 % of 
water in a double-jacketed stirrer-equippe.d 
boiler. The dry mater content of the solution 
is adjusted to 26 % The pH~value of the solu~ 
tion is adjusted to pH 7. The temperature of 
the solution is increased to 95 "C and kept at 
that level for 10 minutes. The s(lllltion is then 
cooled to ambient temperature and the so.lids 
which have predpitated are separated from it 
be centrifuging. The temperature of the 
residual solution is then increased to 97°C, 
The solution tlms preheated is passed down• 
wards through a venkal column filled with 
glass elements in counter current to steam 
ascending through the column at the same 
throughput by weight, The purified solution 
obtained is concentrated in a drculation 
evap-0rator to a dry matter content of 80%. 
1300 g of the paste obtained, 400 g of wheat 
gluten hydrolysate with a dry matter content 
of 80% (obati11ed by add hydrolysis, fol­
lowed by filtration, decolouration with acfr·ve 
carbmi and evupornti.on), 10g of natural 
aroma of fresh onions, 15 g of cystdnc hyd­
rochloride, 15 g of thiamine hydrochloride, 
100 g of inosine monophosphate and 30 g of 
glucose are then mixed under heal at 45nc. 
The mixture obtained is introduced into a 
kneader formed by a cylindrical body with a 
double jacket in which rotates a hollow, i.e. 
heatable, screw to which longitudinal re.:ip­
rocating movements are imparted .. The mix­
ture takes 3 minutes to pass thrnugh the 
kneader in which a temperature of 125aC is 
maintained, The- reaction product obatined 
has a pleasant flavour with a distinct note of 
cooked meat. 
EXAMPLE 2 

40% of yeast extract and 60 % of w,tter are 
mixed in a double-jacketed boiler. The dry 
matter content of the solution obta.ined is 
adjusted to 32 %. The pH-value of the solu­
tion is adjusted to pH 7 ,5 by the addition of 
sodium hyrdoxide. The solution is: then 
heated to 95"C and kept ut that temperature 
for 10 mintues:, The solution is then cooled to 
ambient temperature and the solids is then 
cooled to ambient temperature and the solids 
have precipitated are separated from it by 
filtration. The pH-value of the solution is 
then adjusted to pH 7 ,2, The ~olution is 
steam distilled in a plate column in counter­
current in a ratio of one part by weight of 
solution of 0.8 part by weight of steam, The 
purified solution obtained is concentrated in 
a circulation evaporator to a dry matter con­
tent of 80%, 62.25% of the paste obtained, 
25% of powder-form vegeta!:ile protein .hyd­
rolysate, 0.75% of extract of fresh omons, 
0.75% of cysteinc hydrochloride, 0.75% of 

thiamine hydrochloride, 5 % of inosine 
mouophosphate and 2.5% of glucose are 
rniKed under heat at 45"C. The mixture is 
then introduced into a scraped-surface heat 
exchanger where it remains for 3 minutes at a 
temperature of from 120"C to 130"C. The 
reaction product obtained is dried in vacuo in 
a drying cabinet where it remains for 7 hours 
at a t:eml?erature of 65"C. The dry mass 
obtained 1s then ground in a hammer mill. 
The product obtained has a pleasant flavour 
with a distinct note of cooked meat. 
EXAMPLE3 

An autolysat.e paste, treated with steam 
and concentrated by evaporation, is pre­
pared in the same way as described in Exam­
ple L 65.5% of this paste, 25% of powdery 
fonn vegetable protein hydrolysate, 0.5% of 
extract of fresh onions, 0.75% of cysteine 
hydrnchloride, 0.759';:i of thiamine hydroch­
loride, 0.5 110 of methionine, 5% of inosine 
monophosphate and 2 % of glucose are 
mixed under heat.. The mixture is reacted for 
3 minutes at a temperature of from 120 to 
130"'C in a scraped~smface beat exchanger. 
The reaction product obtained has a pleasant 
flavour with a distinct note of cooked meat. 
EX4.MPLE4 

A autolysate paste, treated with steam and 
concentrated by evaporation, is prepared in 
the same way as described in Example 2. 
70% of thi-s paste, 22 % of powder-form veg­
etable protein hydrolysate, 0.5% of extract 
of fresh onions. 0.8% of cysteine hydroch­
loride, 0.8 %of thiamine hydrochloride 4.3% 
of inosine monophosphate and 1.6% of glu­
cose are mixed under heat The mixture is 
introduced into a scraped-surface heat 
exchanger where it remains for 3 minutes at a 
temperature of from 115 to 120-0c. The reae~ 
tion product is dired in vacuo in a drying 
cabinet where ii remains for 8 houn; at 65%. 
A dry mass is obtained and. is ground in a 
hammer mill. The finely granular product 
obtained has a pleasant flavour note of 
cooked meat 
WHAT WE CLAJM IS; 
1. A process for the production of a 
flavouring product reminiscent of meat in 
taste, \Vhich comprises diluting a yeast auto­
Iysate with at least the same quantity by 
weight of water, precipitating substantially 
insoluble salts, especially alkaline,..e.arth 
metal phosphate by heating the diluted auto­
lysate at pH-value in the range from 7 to 8, 5, 
separating solid fractions from the autoylsate 
lreatcd by heating so that only a solution is 
left, treating the residual solution obtained 
by steam distillation, concentrating the tre­
ated solution by evaporation to a dry matter 
content offrom 75%to 85% by weight, mix­
ing the concentrate obtained with at least one 
vegetable protein hydrolysate, a monsac­
charide and a substance containing sulphur 
in sulphide form. and heating the mixhm: for 
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0.5 to 5 minutes to a temperature in the 
range from 100 °C to 200°C to obtain a reac­
tion product, 
2. A process as claimed in Claim 1, wherein 

5 the reaction product is dried to a dry matter 
content of from 96 to 99.5 % by weight, and 
the dry product obtained is ground. 
3. A process as claimed in Claim 1 or 2, 
where. in the mixture ~s heated to a t(:mper.a-

10 ture of from 110 to b0°C over a penod oi'l 
to 3 minutes. 
4. A process as claimed in any of Claims 1 
to 3, wherein the yeast autolysate is di!uted 
with L5 to 2 times its weight of water. 

15 5. A process as claimed in any of Claims 1 
to 4, wherein the diluted autolysate is heated 
for 8 to 15 minutes to a temperature in the 
range from 92 to 98 QC. 
6. A process as claimed in any of Claims 1 

20 to 5, wherein the residual solution is treatt~d 
in countercurre,nt in a ratio of 1 part by 
weight of steam to 1 to 2 parts by weight of 
solution. 

7, A process as claimed iri any of Claims 1 
to 6, wherein the residual solution is heated 
to a temperature of from 92°C to 98"C 
before bemg treated by steam distillation. 
8. A process as claimed :in any of Claims 1 
to 7, wherein the treated and concentrated 
yeast autolysate, the vegetable protein hyd­
rolysate, the mnnosaccharide and the sub­
stance. containing sulphur in sulphide form 
are mixed in a ratio of 60- 80: 15 -JO: 1- 3: 
1 - 3 parts by weight. 
9. A process for the production of a 
flavouring product reminiscent of meat in 
tast substantially as described with particular 
reference to any of the Examples. 
l O. A flavouring product when prepared by 
a process as claimed in any of Claims 1 to 9. 
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s.'iki:iine at' the ;nd of the rea~tion. ,,. " 
The rnonosaccharide is preferably a pen,­

tose, such as ribose, arabinose, or xylose. 30 Pentoses are generaliy preferred to hexoses from the standpoint that pentoses give rise to flavours and aromas resembling closely those of cooked meats whereas :if a. hexose, such as glucose, is used in the absence of 35 pentoses, a substance having a pleasant savoury smell and taste, rather than that of 
meat, is produoed unless heating is continued for a longer time. It may be advantageous to use a mixture of moncsaccharides which 40 may contain either pentoses or hexoses or 

DS 77536/(8)/3992 200 '7/60 DL 
~~"••~-•~•- M-- - - -- - r-u-•••- -- ..,__.., ... ~ .. ------,.~-.... .,;, also be used. }fot.11 racemic and naturally occurring forms of the amino acids can be used. - 70 It has been found that fish protein is a suitable starting material for obtaining a 
mixture of amino acids for the reaction, prn­vided that cysteine is added. Cured fish protein, such as cod flesh, may be used, but 713 preferably, the fish should :first be de­.ffav011:red, for instance, by the process des­cribed in Snecification No. 784.905. The fish protein ls then hydrolysed, for instance, by means of hydrochloric acid or caustic 80 soda, and substantially neutralised. The sul>-
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COMPLETE SPECIFICATION. 

Flavouring Substances and their Preparatim:n, 

We, UNILEVER LIMITED, a Company regis­
tered under the Laws of Great Britain, of 
Port Sunlight, in the County of Chester, 
Eng1and, do hereby declare the invention, 

5 for which We pray that a patent may be 
granted to us, and the method by which it 
:ls to be performed, to be particularly des­
cribed in and by the following statement : ·----

The present inven1ion relates to artificial 
10 flavi}uring substances a!l<l to their pre­

paration. 
- It 1Jas hf..en found that flavouring sub­
stances capable of imparting to foodstuffs 
a savoury smell and taste, particularly re-

15 semh1ing that of cooked meat, may be 
obtained bv the reaction of a monosaccbaride 
with an ai.nino reagent comprisfag cysteine 
in the presence of water and at an elevated 
temDerature, t1:te reaction mixture beine; not 

20 alkaline at the end of the reactlon. .., 
The present inventi.on provides, therefore, 

a process for making a flavouring substance, 
which comprises reacting a pentose or hexose 
monosaccharide with cysteine in the presence 

25 of a large excess of water at an elevated 
temperature, the reaction mhture being not 
alkaline at the end of the :reaction. 

The monosaccharide is preferably a pen.­
i:ose. such as ribose, arabinose, or xylose. 

30 Pentoses are generally preferred to hexoses 
from the standpoint that peJJtoses give rise 
to flavours and aromas resembling cJosely 
those of cooked meats whereas if a hexose, 
sud; as glucose, is used in the ilibsence of 

35 pentoses, a substance having a pleasant 
savoury smell and taste, :rather than that of 
meat, is produced unless heating is continued 
for a longer time. It may be advantageous 
to use a mixture of monosaccharides which 

40 may co~ta_in eitheu~~n!oses or hexoses or 

both. Best results are generally obtained if 
the monosaceharide, used a.lone or in ad­
mixture with other pentose or hexose mono­
~accharides, is. ribose. 

Di- tri-, or polysaccharides or sinrple 45 
derivatives of mono-, di- or polysac­
charides which yield the required mono­
saocharide under the c-0nditions of the re­
action may also be used. As suitable mono­
saccharide derivatives there may be men- 50 
tione<l monoacetone gluoose and methyl 
:riboside. 

Flavouring substances according to the in­
vention may be obtained by using cysteine 
as the amino reagent. More fullbodied 55 
flavours are genenitl[y obtained by using 
cysteh1e in admixture with one or more, 
p,ref.erably three or n:mre, other amino adds, 
suC:h as glutamic acid, glycine, " f1-ala11iue, 
threonine, histidine, lysine, leucine, iso- 60 
leucine, serine, va1ine or cvstine. It is not 
essential to use the individua] amino acids. 
Simple derivatives, mch as salts, esters or 
hydroxy compounds, or di- tri•, or higher 
peptides, such as gJutathione. or proteins, 65 
which give rise to the requisite amino acids 
under the conditions of the reaction. may 
also be use.d. Both racemic and naturally 
occurring :forms of the amino acids can be 
'lrned. 70 

It has been found that fish protein is a 
suitable starting material for obtaming a 
mixture of amino acids for the reaction, pro­
vided that cysteine is adde-0:. Cured fish 
pmtein, such as cod :flesh, may be used, but 75 
preforably, the fish should first be de­
:ffavours:d. for instance, by the process des­
cribed in Specification No. 784,905. The 
fish protein is: then hydrolysed, for instance, 
by means of hydrcchloric ac-ld or caustic 80 
soda, and substantially neutralised. The ~_u_b_~ __ _ 
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stantially neutralised hydrolysate may be 
used, as sud1, as the amino .reagent, pro­
vided cysteine is added. The hydmlysate 
must be treated, for instance with charcoal. 

5 fo. order to remove pheny1alan.fae. and 
methionine, whilst cysteine or a source there­
of must be added before using the mixture. 
The oresence of substantial amounts of 
phenylalanine or of methionine in mi-.tures 

10 tend to give. rise to undesirable floral or 
potato-like aromas and non meat-like 
ilavours. Small amounts of other aromatic 
amino acids such as tyrosine and tryptophan 
may not be objectionable but 1arge amounts 

15 should preferably be avoided. Other prn­
tein hydrolysates which have been suita.biy 
treated to remove phenylalanine and 
methionine such as g,roundnut Eydmlysate 
or casein hydr-olysate or mixtures of these 

20 or hydroiysed keratin may also be used as 
the amino reagent, provided cysteine is 
added. 

Factors which may affect the nature and 
quality of the flavour produced :include the 

25 nature and relative amounts of the mono­
saccharide and amino reagents used, the 
amount of water present and the time and 
temperature nf heating. Thm,, to- obtain a 
product having a flavour resembling that of 

30 beef the total amino reagent should prefer­
ably contain about 1 to 3 times, hy weight. 
of the total weight of cysteine, of amino 
acids or derivatives ,,fiJic11 wUl cive rise to 
amino acids additional to cysteine or of 

35 derivatives which will give ri5e to such 
amino acids during the reaction. The use 
of ribose and cysteine in the absence of other 
amino acids tends to give a flavour akin to 
that of pork:. 

40 As little as 0.04 mole of monosaccharide 
per 1 mole of amino reagent may give a 
satisfactory flavour.iiig substanc-e. Hy "amino 
reagent" is meant the total of amino acids 
and derivatives thereof present, inclusive of 

4:5 cysteine. Amounts of monosaccharide up 
to 0.8 mole per 1 mole of amino reagent 
may be used but a greater amount of mono­
saccharide may be objectionable as it tends 
to give rise to excessive sweetness of flavour. 

50 Generally, it i, preferred to use from O.I 
to 0.5 mole of monosaccharide per 1 mole 
of amino reagent:. 

Prefe.rred :flavouring substances havfag an 
aroma and taste akin to cooked meat .are 

55 obtained when the ratio of cysteine to mono~ 
saccharide is between 0.4: 1 and 2 : 1 by 
weight. 

T'ne amount of water present should. in 
practice, be at least 5, generally 15 to 25, 

60 times the amount. by weight of the t-Otai 
monosacc:haride reagent. Amounts of up to 
1500 times may, however, be used. 

The vH at which the reaction is carried 
out is not critical although the mixture at 

65 the end of the reaction must not be alkaline. 

It is preferred to carry out the reaction at a 
pH of between 3 and 6. 

The reaction mixture mav be in the form 
of a solution. or in the form of a slurry or 
sludgy mass, depending on the concentration 70 
of reagents and on the conditions of heating. 
The saccharide may be brought into solution 
before heating is begun in order to reduce 
any danger of charring. Stirring of the mixed 
reagents may be advisable during heating to- 75 
reduce the danger of local overheating. 
Vigorous stirring during heatfag may reduce 
the time required for completfon. of the 
reaction. 

The reaction may he carried out by heal- 80 
ing the mixture under reflux. In many cases 
the mixture is maintained at its boiling point 
for from ¼ to 4 hours, generally at least for 
1 hour. Sirnilar results may be achieved by 
heating for a longer period at a lower tem- 85 
perature, for instance 7()0 C., when 24 to 30 
hours heating may be required. When using 
hexoses, it is preferml to heat the mixture 
under reflux for about 24 hours. 

The process may also be carried out under 00 
reduced pressure or under increased pres­
sure when lower or higher temperatures will 
be necessary to maintain the mixture at or 
near its boiling point. A reflux condenser 
is normally fitted to the reaction vessel 95 
whilst the reaction is in progress. Condi­
tkms of heatL."':lg should be such as to avoid 
substantial carameHsation of the :mixture. 

The reaction may also be carried out by 
adding the reagents to a food pr-0duct in 100 
wl1ich it is desired to incorporate a savoury 
-or meat-like flavour, such as a protein, and 
heating the product to effect reaction, for 
instance by autoclaving in a sealed can. 
.W1ten carrying out the reac1ion by adding 105 
the reagents to a food product it may be 
necessary to add a small amount of water. 
but generally such products. wiil already con~ 
tain sufficient water to enable. :the reaction to 
proceed. 110 

The reaction products may be used _ as 
such, or they may be converted to freeze 
dried powder~. Such powders may tend to 
be hygroscopic. 

Flavouring substances according to the in- 115 
vention may be incorporated in a wide range 
of meat or meat-like products. They may, 
for example, be incorporated either as solu­
tions or powders, as is convenient, ln protein 
gels, in luncheon meats, in dry soup mixes 120 
and in meat spreads. 

It is preferred to let the flavouring sub­
stance age for about a week after its prepara­
tion, when optimum flavour is generally de­
vefoped. The flavouring substance may 125 
tend to lose quality after about a month 
from its preparation. In the absence of air 
and light the substance or products in which 
it has been inmrporatcd tend to retain their 
quality of flavour longer. Freeze-dried 130 
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powders generally retain quality of flavour 
for a longer period than solutions. 

The following examples illustrate the 
invention: -

5 EXAMPLE 1. 
The following substances were mixed by 

stirring in a reaction vessel:-----

Water 360 grams 
D-Ribose 15 

10 D-Glucose 18 
P-Alanine 7 
L-Cysteine 1(} 
L-Glutamic acid J.5 
Glycine 5 

Ji\ The vessel was then heated under reflux 
for 2 hours by means of an oil bath at 
130° C. After cooling the nroduct to room 
temperature and keeping in· a closed vessel 
for 2 days, it was then bmught to a pH of 

:20 6.6----6.8 by addition of alkali. This brown~ 
coloured solution had a taste and aroma 
resembling cooked beef; a portion was dried 
by freeze-qrying. and the flavouring solution 
o~t;iined later by reconstituting the powder 

25 witn water. 
EX,U,1PLE 2. 

The following substances were mixed and 
then treated in exactly the same manner as 
detailed in Example .i : ·--

Water 
D-Rihose 
Glutathione 

100 grams 
5 

(y·glntamylcysteinylglydne) 10 

The product, an orange-coloured. clear 
35 solution, had a taste and aroma resemb!ing 

that of cooked beef. 

EXAl\'1PLE 3. 
The follovv':ing substances were mixed and 

then treated in exactly the, same manner as 
40 detailed in Example l. : -----

Wate:r 
D-Ribose 
L-Cysteine 

300 grams 
. 3 

9 

The product, a pale yellow coloured solu-
45 tion, had a taste and aroma resembling that 

of cooked pork. 

EXAMPLE 4. 
Crude cod fish flesh (30 grams) was hydro­

lysed by refluxing with 6N-hydrochloric acid 
-50 (200 grams) for 8 hours, then the acid was 

suhstantia11y distilled off at reduced pressure 
and the residual hydro1ysate filtered and 
brought to pH=6.7 with caustic soda. The 
dark coloured solution of low molecular 

,55 weight amino compounds was then passed 
throug11 a short column. (3" " 2") of activated 

charcoal, giving a water-white. solution. 
This solution {300 ml., containing 4.2 mg. of 
Kjekiahl nitrogen/ml.) was then heated to 
boiling for 3 hours af!er addint; D-ribose 60 
(5 g.} and L-cysteine (3 g.), a reflux condenser 
being fitted to the vessel. After cooiing the 
product to room temperature and keeping it 
for several days to "age" a11d mellow the 
flavour, it was adjusted to pH= 6.6 by addi- 6,5 
tion. of alkali, The deep-orange coloured 
solution had a strong taste and aroma re• 
sembling cooked beef. 

Further experiments were carried out 
using deflavoured soya bean protein (30 g-) 70 
in place of the crnde cod fish :flesh, and 
deflavoured cod fi.sh fiesh (30 g.) in p1ace of: 
tbe crude cod flesh. 

EXAMPI.E 5. 
CommerdaHy available charcoal-treated 75 

hydrolysed (casein plus groundnut protei.1) 
powder (4 g.) and L-cysteine (2 g.) and ]).. 
glucose (l. g.) and D-xylose (1 g.) and water 
(100 g.) in a vessel fitted with a reflux con­
denser were heated to boiling for 3 hours. SO 
After cooling the. product to r<lom tempera• 
ture, it was brought to pH= 6.7 b1 addition 
of alkali. The brown-coloured solution had 
an aroma and taste resembling cooked mt.at. 

EXAMPLE 6. 85 
Cod flesh solution prep,ared by hydrolysis 

followed by charcoal treatment, as described 
in Example 4, (50 ml.) and D-ribose (0.8 g,) 
and L-cysteine (0.6 g.) were added to a bland 
protein paste prepared from deflavonred 90 
ground.nut protein (140 g.) and water (370 g.) 
in a can. The can was then seal,;;(] and auto­
claved for 11- hours at 10 pounds per square 
:inch steam pressure. The can was opened 
after 6 we.eks storing and the contents had 95 
a beef-like flavour. 

This example was repeated using a de­
:flavoured soya bean protein paste in place 
of groundnut protein paste and a sh--nilar 
tasting product was obtained. 100 

WHAT WE CLAIM IS:-
1. A process for making a flavouring sub­

stance which comprises reacting a pentose 
or hexose monosaccharide with cysteine in 
the presemx1 <if a large excess of water at an 105 
elevated temperature, the reaction mixture 
being:, not a1ka]ine at the end of the reaction. 

2.- A _process according to Claim 1 in 
which at least one additional amino acid, 
other than phenylalanine and methionine, is HO 
present 

3. A process according to Claim 2 in 
which at least three additional amino adds. 
otl1er than phenylalanine and methionine. 
are p_resent. I 15 

4. A, process according to Claim 2 or 
Claim 3 in which the additional amino acid 
or acids is or are citosen from glutami.c acid, 
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glycine, <>. and ,&-alanine, threonine, histidine, 
lysine, leucine, isa•leucme, serine and valine. 

5. A process according to any preceding 
claim in which heating is carried out for 

5 from ¾- to 4 hours under reflux. 
6. A process according to any preceding 

claim in which the amount of water is at 
foast 5 times, by weight, the amount of 
monosaccharide ,present. 

10 7. A process.- according to Claim 6 in 
which the amount of water present is from 
15 to 25 times, by weight, the amount of 
mmiosaccharide present 

8. A process according to any preceding 
15 claim in which the molar ratio of mono­

saccharide to amino reagent .is between 
0.04: 1 and 0.8 : 1 by weight. 

9. A process according to Claim 8 in 
which the molar ratio of monosaccharide to 

20 amino reae:ent is between 0.1 : 1 and 0.5 : 1 
by weight.'. 

10. A r,rocess accordi,"'lg to any preceding 
daim :in which the ratio of cysteim: to mono­
saccharidc is between 0.4: 1 and 2 : 1 bv 

25 weight. • 
1 L A process according to any preceding 

claim which is carried out at a pH between 
3 and 6. 

12. A process according to any preceding 
:-m claim in which tile amino reagent Ci}mprises 

hydrolysed protein. 
13. A process according to Claim 12 in 

which the hydrolysed protein is keratin. 
14. A pmeess acwniing to a11y preceding 

claim in which tile amino reagent comprises 35 
a peptide. 

15. A, process according to Claim 14 in 
which the peptide is rJutathione. 

16. A process according to any preeeding 
claim in which the monosaccharide is ribose. 4!) 

17. A process of incorporating a meat­
like flavour in a food product which com~ 
prises adding a pentose or hexose mono­
saccharide and cysteine to the food product 
in the presence of water and heating the 45 
mixture. 

18. A process of incorporating a meat­
Eke flavour in a protein which comprises 
adding a pentose or hexose rnonosaccharide 
and cysteine lo the protein and heating the 50 
mixture in the presi:mce of water. 

19. A process according to Claim 16 or 
Claim 17 in which the monosaccharide is 
ribose. 

20. A process according to any of Claims fi5 
1-----13 in which the product is converted to a 
powder by freeze-drying. 

21. Flavouring substances whenever made 
by a process ~~ubsiantially as described 
herein. 60 

22. Food products which contain. a 
flavouring subst:rnce whenever made by a 
process substant1ally as described herein. 

UNILEVER LIMITED, 
R. JoNAS, 

Agent for foe Applicants. 

PROVISIONAL SPECIF1CATION. 

Flavouring Substances and their Preparation. 

We, UNILEVER LIMITED, a Company regis-
65 tere.<l under the Laws of Great Britain, of 

Port Sunlight, in the County of Chester, 
England, do hereby declare this invention to 
be described in the following statement:-

The present invention relates to artificial 
70 fiavourL'lg substances and to their prepara­

tion. 
It has been found that flavouring sub­

stances capable of imparting to foodstuffs a 
savoury smell and taste, particularly re-

75 sembling that of cooked meat, may be 
obtained ,by the reaction of a monosaccharide 
or a simple derivative thereof with an amino 
add or a simDle derivative thereof, such as 
a salt, in the· presence of water and at an. 

80 elevated temperature. 
TI1e monosaccharide is preferably a 

pentose, such as ribose, arabinose, or xylose 
but may be a hexose, such as glucose, 
fructose or glucosamine. As a simple mono. 

85 saccbaride derivative there may be men­
tioned monoaceton,;; glucose. It may 1;e 
advantageous to use a mixture of mono­
saccharides which may contain either pcnt­
oses or bexoses or both. Best results are 

generally obtained .if the monosaocharide 90 
used alone or in admixture with other Jl(cilt• 

ose or h,1xose monosacdrnrides is ribose. If 
a hexose, such as glucose, is used in the 
absence of pentoses, a substance having a 
pleasant savoury smell and_taste~rathedhan 95 
that of meat, is produced. Di- or poly-­
saccharides which yield the required mono­
saccharide under. Hie conditions of the re­
action may also- be used. 

Flavourillg-·substances according to tlie 100 
invention may be obtained by using cysteine 
or cystine or a peptide containing a cysteine 
or cystine residue as the sole amino reagent. 
Better results are genera1iy obtained by using 
cysteine or cystine in admixture with one or 105 
more, prefurably three or more, other amino 
acids, such as glutamic acid, giydne, trypto­
r,han, tyrosine, ,13-alanine, threonine. histi­
dine, lysine, leucine, iso-Ieudne or valir1e. 
Di-, tri- or higher peptides, such as glum.- 110 
thione. which comprise the requisite amino 
acids may also be u:;ed in the reaction, 
although peptides of molecular weight 
greater than about 600 may he unsuitable. 

It has br,en found that fish protein is a 115 
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suitab}e starting material for obtaining a 
miicture of amino adds for the reaction, pro­
vided that cystelne er cystine is a<ldf'.d. 
Preferably, the. fish should first be de-

:1 flavoured, for instance, by the process des­
cribed in Spec,'i.fication No. 78t,,905. The 
fish protein is then hydrolysed, for instance 
by :means of hydroch1ori.c acid, and substan­
tially neutraliBed. 'I11e substantially neutral-

10 ised hydrolysate may be used, as such, as 
the amino reagent, provided cysteine or 
cystine is added. The product is improved 
by treating the substantially neutralised 
hydrolysate with charcoal in order to remove 

15 certain constituents, such as ph,mylalanine, 
and then adding cystc-,ine or cystine or a pep~ 
tide containing these before using the mix­
ture. The presence of substantial amounts 
of phenylalanine or of methionine in mix-

20 tures may give rise to non meat-like :flavours. 
Other suitably treated protein hydrolysates 
such as groundnut hydrolysatc o:r casein 
hydrolysate or mixtures of these may also be 
used as the amino :reagent. 

25 The nature of the meat flavour may be 
varied by selection of the reagents. Thus, a 
product having a flavour resembling that of 
beef may be produced by the use of certain 
reagents in the reaction. whilst the use of 

30 othe.r reagents will give rise to a product 
having a flavour akin to that of pork. fa. 
corporation of lactic acid or other acids in 
the reaction mixture in manv cases modifies 
the .flavour of the resuWng s1ibstance to sotne 35 extent. -

As little as 0.04 moL of monosaccharide 
per l mol. of amino reagent may give a 
satisfactory flavouring substance. Amounts 
of monosaccharide up to 0.8 mol. per 1 mol. 

4,0 of amino reagent. may be used but a greater 
amount of monosaccharide is generally 
objectionable as it tends to give :rise to ex~ 
cessive sweetness of flavour. Generally, it is 
prefene<l to use from 0.1 to 0.5 mol., especi-

45 ally 0.3 moL, of monosaccharide per 1 moL 
of amino reagent. 

The amount of water present is usuallv at 
least 5, generally 15 to 25, times the amount 
of the totai monosaccharide reagent. 

50 Amounts of up to 1500 times may, however, 
be used. 

The pH at which the reaction is carried 
out is generally not critical although the pH 
of the mixture at the end of t]ie reaction 

55 should not be alkaline. It is preferred to 
carrv out the reaction at a vH betweell 3 and 6. -

The reaction mixture may he fo the form 
of a solution or in the form of a slurry or 

60 sludgy mass, depending on the concentration 
of reagents and on the conditions of heating. 
The saceharide may be brought into solution 
before heating is begun in order to reduce 
any danger of charring. .Stirring of the 

65 mixed reagents may be advisable during 

heating to reduce the danger of local overM 
heating. Vigorous sti.rrio.g during heating 
may reduce the time required for completion 
of the reaction. 

Tbe reaction mav be carried out by heat- 70 
ing the mixture at "or near the boiling point 
under reflux. In manv cases the mixture is. 
maintained at its boiling point for l to 4 
hours. Similar results may be achieved iby 
heating for a longer period at a lower tem- 75 
pernture, for instance 70° C. The process 
may also be carried out under reduced pres-
sure or under increased pressure when lower 
o:r higher temperatures will be necessary to 
maintain tbe mixture at or near its bolling 80 
point. A, reflux condenser is normally :fitted 
to the reaction vesse1 whilst the reaction is 
i.n progress. Conditions of heating should 
be such as to- avoid substantial carnmelisa-
tion of the mixture. 85 

The :reaction may also be carried out by 
adding the anhydrous reagents to a food 
product in which it is desired to incorporate 
a meat flavour and heating the product to 
effect reaction, for instance by autoclaving 90 
in a sealed can. When carrying out the 
reaction by adding the reagents to a food 
product it may he necessary to add a small 
amount of water, but generally such products 
will already contain sufficient water to en- 95 
able the reaction to proceed. 

It is preferred to let the flavouring sub­
sta.nce age for about a week after its prepara­
tion, when optimum flavour is generally 
devefoped. The flavouring substance may 100 
tend to lose quality after about a month 
from its preparation. In the absence of air 
and light the substance or products in which 
it has been incorporated tend to retain their 
quality of flavour longer. Freeze-dried 105 
powders generally retain quality of flavour 
for a longer period than solutions. 

The following exampJes illustrate the 
inven1ion. 

EXAMPLE 1. 110 
The following substances were mixed by 

stirring in a :reaction vessel:•----

D-ribose 
,S-alanin,-, 
L-cysteine or cystine 
L-glutamic acid 
DI.,.tryptopban 
L-tvrosine 
Water 

0.15 grams 
0.11 
0,09 
0.17 
0.0'2 
O.o7 
3 ml. 

115 

~tirr!Ug was continued during the subsequent 120 
neatmg. A reflux condenser was fitted to 
the reaction vessel and this was fhen heated 
in an oil bath maintained at 140° for 4 
hours. The reaction vesse[ was then alJowed 
to cool and the flavouring substance was. 125 
then decanted. 

EXA1fPLE 2. 
A flavnuring substance was obtained, 



Motif Exhibit 1150, Page 925 of 1599

Case No.: IPR2023-00208 
U.S. Patent No. 11,224,241

6 836,694 

5 

]{) 

using the same reaction as in Example 1, 
by mixing together and heating the following 
substances. 

D-ribose 
·D-crlucose 
Fr~ctose 
B-alanine 
L-cystefoe 
L-glutamic acid 
DL-trytoph an 
Water 

0.08 grams 
0.09 
0.09 
0.11 
0JO 
0.17 
0.05 
3 ml. 

EXAMPLE 3. 
A flavouring substance was obtained, 

using the same reaction conditions as those 
15 describe4:J in Example 1 except that heating 

was discontinued after 2 hours, by mixing 
together and heating the following sub­
stances: -

20 

25 

D-ribose 
L-cysteine 
Threonine 
Glycine 
L-tyrosine 

- DL-histidine 
Water 

0.15 grams 
OJ.O 
Q,(}7. 

0.045 ,, 
0.07 
0.09 
3 ml. 

E:KAMPLE 4. 
Cod ll.esh was deflavoured as describr-<l in 

our co-pending Application No. 24821/54 
(Serial No. 784,905). The deflavoured flesh 

30 was hydrolysed with 6N hydrncnloric acid 
and the hydrolysate solution so obtained 
was neutralised with sodium hydroxide soiu~ 
tion, stirred with activated charcoal and then 
filtered. 

25 mL (containing 1.26% nitrogen} of the 35 
filtrate were added, with stirring:. to 0.16 
gram of L-cystcine and 0.10 gram of D­
ribose in a reaction vessel. Stirring was 
continued during subsequent heating. A 
reflux condenser was fitted to tbe reaction 40 
vessc:l and this was then heated on an oil 
bath maintained at 140° C. for 45 minutes. 
TI1e vessel was then taken off the oil bath, 
cooled to 700 C. and maintained at that tem­
perature for 16 hours. Tne reaction mix- 45 
ture was then ailowed to cool and the 
flavouring substance decanted. 

EXAMPLE 5. 

Glutathione 
D-ribose 
Water 

(}JO grams 
0.05 
1 ml. 

were mixed and heated under -reflux for 2 
hours at 100° C. 

EXAMPLE 6. 

Spray dried groundnut/ 
casein bydrolysate powder 0.4 grams 

L-cysteine 0.2 
D-glucose 0.1 
D-xylose 0.1 
Water 4 ml. 

were mixed and heated under reflux for 2 
hours at 100° C. and then 16 hours at about 
70° C. 

UNILEVER LIMITED, 
R. JONAS, 

Agent for the Applicants. 

50 

60 

Abingdon: Print,ed for Her l.fajest-y's Stationery Office, by Burgess & Son (Abingdon), LM.-Hl60. 
Published a-h The Pat,,nt Office, 25, Southampton Buildings, London, W.0.2, 

from which ccpfos may be obtained. 
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COi.viPLETE SPECIFICATION 
Flavouring Substances and Their Preparation 

• ., .J~o;.,,.,1 ~" eKemolified by those-

-~~ 
ft_PEC!F~.CATION NO, 8"' ----..:..:.--::::::'-'?, fl.~ 

'.i'-HE PAT!i:N'! OF'FIGE, 
17th lii:wci;, 196:;: 

t~w- ,1:1cheu.\1•1 read i;1unchevn~ 

!~ ~tn._ L&.v r--~· 
which comprises reacting an amino rt;;,1:;c:uc comprising cystcine in the presence of water and at an elevated temperature ·with an alde­hyde containing at least 1 cru'bon atom~, which 20 aldehyde is capable of existing only in the acyclic form ;md has at least one hydrogen atom attached t,} the same carbon atom as tlrnt to which an aldehyde (-CHO) group is attached~ 

25 A!dehydes containing from 2-8 carbon atoms have been found useful in processes according to the invention. Such aldehydes are for instance rnono-aldehyde.s containing fo.\ffi 2--4 carbon Etoms, di-aldehydcs con-30 tainiug from 2--5 c~rhon atoms, alpha and beta hydrnxy aldehydes c.ontaitiing from 2-8 carbon atoms, particufot"ly C,, Cr. and C 0 beta­hydroxy aldehydes which may be derived from C.,-C, acyclic unsubstituted mono-.35 aldehydes by aldol condenScltion. 
There mav be mentioned as examples of unsubstituted mono-.aldehydes: acetaldeh yde, propionaldehyde and n- and isobntyraldehyde, as examples of <li-aldehydes, g!yoxal and 40 glutaraldehyde and as examples of alpha­hydroxy aldehyde:s, glycollic aldehyde and glyceraldehyde, Mixtures of aldehydes may be 

[Pric4;. ~ 

D6 88425/' lg) · · · -'-, rR .. J.53 200 .3/51 l?L 

Both nattirally occurring (OpnCiiuy .._,.,._..~; forms of the amino acids and optic.ally inactive 60 mixtures of dextro-rotary and levo-rotary .iso~ mers may be used. 
It is not essential to use individual amino acids: salts, simple compounds such as esters or hydroxy compounds, peptides or proteins ,, which will give rise to the desired amino adds under the conditions of reaction can be used. In particular, .ir bas been fuund that fish. protein is a suitnbk startiug m1,terial for obtaining a mixture of amino acids for the 70 reaction, provided that crysteine or a sourc:-: rhereof is added. Crude fish protein, such as cod flesh, may be used but preferably the fish nrotein should first be deflavoured. The fish protein is hydrolysed, for .instance by means 7' of hydrochk,ric acid or caustic soda, and neutralised. The neutralised hydtolysate may be used, as such, as the amino reagent pro­vided that cysteine or u source thereof is added. To obwin a flavouring substance 80 capable of imparting a meat-like flavour to foodstuff~ the hydrolysate must be tteated1 for instance with charcoal1 in order to remove penylalanine and methionine) whilst cystdne 
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COMPLETE SPECIFICATION 
Flavouring Substances and Their Preparation 

We, UNILEVER LIMITED, a Company regis­
tered under the Laws of Great Britain, of Port Sunlight, in the County of Chester, England, do hereby declare the invention> for which 5 we pray that a patent may be granted to us, and the method by which it is to be per~ 
formed, to be particularly described in and by the following statement:-

The present invention relates to processes 10 for the preparation of flavouring substances. flavouring substances so prepared and to food products containing such flavouring sub­
stances. 

The present invention provides a process 15 for the preparation of a flavouring substance which comprises reacting an lUlltno reagent 
comprising cystcine in the ~esence of water and at an elevated temperature with an alde­hyde containing at least 2 carbon atoms, which 20 aldehyrle is capable of existing only in the acyclic- form and has at least one hydrogen atom attached to the same carbon atom as that to which an aldehyde (-CHO) group is attached~ 

25 Aldehydes containing from 2-8 carbon atoms have been found useful in processes according to the invention. Such aldehydes 
are for instance mono-aldehydes containing 
from 2-4 carbon atoms, di-aldehydes con-30 tain.ing from 2-5 carbon atoi:ns, alpha and beta hydroxy aldehydes containing from 2-8 carbon atoms, particularly C.0 C0 and C, beta.­hydroxy aldehydes which may be derived. 
from Cr-C, acyclic unsubstituted mono-35 aldehydes by aldol condensation. 

There may be mentioned as examples of unsubstituted mono-aldehyd~: acetaldehyde, 
p.ropionaldehyde and n- and isobutyraldehyde, as eirnmples of di-aldehydes, glyoxal and 40 glutaraldehyde and as examples of alpha­h.ydn"IXy aldehydes~ glycollic aldehyde and 
glyceraldehyde. Mixtures of aldebydes may be 
[Price, _.,._ ---·. ---..___ ·-

used if de$ir~ as exemplified by those 
obtained by the p1;,'riodate mridation of starch a~ is described, for instance, in the J ou.rnal of 45 the American Chemical Society, 74. 5522, (1952), 

Flavouring substances according to the invention may be obtained with advantage by usiug, in adition to cysteine:, at least one of 50 the amino acids arginine, glutamic add, pro-line and histidine, Preferred flavours a.re obtained by uruig cysteine and at least one of said acids in admixture with one or more, preferably three or more, othe.r runino acids 55 such as glycine, alpha and beta-alanine, 
threonine, lysine, leucine, is:a--leucine, serine, valine and cystine. 

Both naturally occurring (optically active) 
forms of the amino acids and opti.rn.lly inactive 60 mixtures of dextro--rot;rry and levo-rotary iso­men, may be used. 

It is not essential to use individual amino acids: salts, simple compounds such as esters or hydroxy compounds, peptides or proteins 6' which wi!l give rise to the desired amino acids under the conditions of reaction can be used. In partic.1llat, it has bcc:n found that fish protein is a suitable starting material for obtaining a mixture of amino adds for the 70 reaction, provided that crysteine or a source thereof is added. Crude fish protein_, such as cod flesh;, may be used but preferably the fish protein should first be deflavoured. The fish protein is hydrolysed, for instance by means 75 of hydrochloric acid or caustic soda, and neutralised. The neutralised hydro]ysate- may 
be used, as such, as the amino reagent pro­
vided i:hat cystcine or a source thereof is added. To obtain a flavouring substance 80 capable of .imparting a meat-like flavour to foodstuffs the hydrolysate must he treated, 
for instance with chim::oal> in order to remove penylalanine and methionine, whilst cysteine 
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or a so~ce thereof mus:t be added befote 

using the mixture. The presence of su bstantiul 

amounts of phenylalanine or of methionine 

in mixtures tends to give rise to floral or 

potato-like aromas and non meat-like flavours. 

Small amounts of other aromatic amino 

ack!s such as tyrosine and tryptophan may not 

be objectionable hut large amounts should 

preferably be avoided. Other protein 

10 hydrolysates which have been suitably treated 

to remove phenvlalanine and methionine such 

as groundnut h~rdrolysate, casein hydrol:ysate, 

er mixtures of these may also be used as the 

amilm reagent, provided that cystcins or a 

15 &ource thereof is added. 
Factors wbicl1 may affect the nature and 

quality of the flavour produced include the 

nature and relative amoun1-s of the aldehyde 

and amino reagent used, the amount of water 

20 present and the time and temperature of 

heating. Thus, to obtain a product having a 

flavour particularly resembling that of meat 

the amino- reagent should preferably contain 

about 1--4 times., by weight of the weight 

2S of cysteine present, of amino acids additional 

to crvstciue, or sources thereof in amounts 

such. as will give rise to an equivalent weight 

of such acids:. 
If desired, a proportion of pentose sugars~ 

30 in particular ribose, may be included in reac­

tion mixtures employed in processes accoid­

ing to the :invention. Inclm.ion. of such 

pen.roses generally resultll in reaction products 

which impart fi.avouTS having a greater 

,, resemblance to that of beef. farcessive amounts 

of pentme sugars, however, may impart exces­

sive sweetness to the flavouring substance. 

As little as 0.1 mole of aldehyde per 1 mote 

of amino reagent may give a satisfactory 

40 flavouring substance. By " amino reagent " is 

meant the total of amino acids and deriva­

tives thereof present inclusive of cysteine. 

Amounts of aldehyde: of up to 1 mole per 1 

mole of amino reagent may be used but 

45 greater amounts may be objectionable. 0.25 

mole to 0.75 mole of aldehyde per 1 mole of 

amino reagent fa J)reforrcl, the most preferred 

:ratio being about OS mole of aldehyde per 1 

so 
mole of amino reagent 

The reaction is carried out in the presence 

of water. The amount of water present should 

be at least 5~ generally 15 to 25, times the 

amount, by weight of the, aldehyde. Amounts 

of water of up to 1500 tunes may, however, 

55 be used. 
Preferred flavouring substances can be 

obtained if the pll of the reaction :mixtru:e 

at the end of the reaction is. not alkaline; it is 

preferred to carry out the reaction at pH of 

60 fr(J;ffi 2 t"O 7. 
The reaction mixru:re may be in the form of 

a snlutio11 or in the fotm of a slurry or sludgy 

mass, depending on the concentration of 

reagents and on the conditions of heating. In 

65 order to :reduce any danger of charring~ any 

solid reagent should be brought into solution 

to as great an extent as possible. Stirring of 

the mmed reagents may be advisable during 

heating to reduce the danger of local over­

heating, Vigorous stirring during heating may 70 

reduce the time required for completion of 

the reaction. 
The reaction may be carried out bv heating 

the mi.'>.ture under .reflux. In many ~ses the 

mixture is maintained at its boiling point for 75 

from {- to 4 hours, generally at least for 1 

hour. It is desirable that refluxing should not 

be continued for more than about 12 hours. 

Similar results may be achieved by heating 

for a longLT period at a lower temperature~ 'l0 

for instance 90~ C., when about 18 hours is 

sufficient, or 70° C.1 when 24 to 30 hours 

hearing may be required, or a lower tempera-

ture for a longer time. This process may also 

be · carried out under reduced pressure or 85 

under increased pressure when lower or higher 

temperatures will be necessary to maintain the 

mixture at or near its boi!ing point. A reflux 

condenser is normally fitted to the reaction 

vessel whilst the reaction is in progress. Con- go 
ditions of heating should be ~uch as to avoid 

substantial caramelisatfon of the mixture. Any 

unreaci,ed volatile aldehyde may be removed 

at the end of the re.ctkin. 

The reaction may also be carried out by 95 

adding the reagents to a food product in which 

it is desired to incorporate a savoury or meat-

like flavour and heating the product to effect 

reaction, for instance by autoclaving in a 

s.eal~d cnn. When carrying out the reaction by 100 

adding the reagents to a food product it may 

be llCCess.ary to add a small amount of water 

b~t ~er~ly such products will clready con~ 

t11.m sufficient water to enable the reaction to 

nroceed. 105 

- The re3.ction products may be used as such, 

or they may be con ve:rted to freeze-dried 

powders. Such powders mav tend to be 

hygroscopic. ~ 

Flavouring substances according to the 11 0 

invention may be incorporated in a wide 

range of meat or meat-like products. They 

may, for e,.;;amp1e, be incorporated eitbe.r as 

solutions oc powders, as is convenient. Food 

products such as protein gels, lucheon meats, ll'5 

dry soup mixes, meat spreads, and similar 

products may, with advant:agel have flavouring 

substances prt.11ared according• to the pro­

eesses of the invention incorporated in them. 

The fla.vouring substances prepared accord- 120 

ing to the processes of the invention may be 

used in. fond products where savoury flavours 

are required, o.r they may be used to enhance 

the flavour of meat~containing products. 

· It is preferred to let the ffavouring !,1lb- 125 

stance age for about 3-5 days after its pre­

paration, when optimum flavour is generally 

developed. The flavouring substances may 

tend to lose quality after about 3 weeks from 

its preparation. In the absence of air and 130 
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light the substance or products in which it 
bas been incorporated tend to retain their 
quality of flavour longer. Freeze-dried 
powders generally retain quality of flavour 

S for a longer period than solutions. 
The following examples illustrate the pro­

cesses of the invention. 

fuAMPLE 1 
Defiavoured cod flesh (30 g,) was 

IO hydrolysed by refluxing with 6N-hydtochlork: 
acid (200 g) for 8 hours. The acid was dis­
tilled ofl' at reduced pressure and the reliidual 
hydroiysate after addition of water was 
filtered and brought to pH=6.7 with caustic 

15 soda. The dark coloured solution was then 
passed through a short column (3" X 2") of 
activated charcoal giving a water-whiL-e solu­
tion, This solution (300 ml., containing 4.2 
mg. of Kjeldahl nitrogen/ml.) was then 

20 heated to boiling, under reflux, for 3 hours 
after adding glyceraldchyde (5 g.) and L­
cystcine (6 g.). Excess of gl.yceral&..ilyde was 
removed by steam distillation and the reaction 
mixture was then cooled to room temperature 

25 and stored for several days in a closed vessel. 
A meat-like flavour developed during this 
time. 

EXAMPLE 2 
The following ingredients were mixed and 

30 heated, under reflux, for 3 hours in an cil 
bath at 130° C. 

L-cystcine 6 g. 
Ddl.avouted cod flesh bydrolysate 

(prepared as in Example I) 300 ml. 
3S · Iso-bucyra!dchyde - 3 g. 

After 3 hours the rcllux condenser was 
removed and heating continued. for a short 
while in order to remove unreacted iso­
butyraldehyde. The resulting solution had a 

.W taste and aroma resembling that of meat. 
The example wns repeated using (a) .acet­

aldehyde (5 g.) and (b) propionaldehyde (5 g.) 
in place of iso~butyraldehyde and in both 
cases the resu.lting solution had a taste and 

t, aroma resembling that of meat. 

WHAT WE CLAil\flS :--,-
1. A process fur the preparation of a 

!favouring substance which comprises reacting 
an amino reagent comprising cysteine in the 

50 presence of water and at an elevu:ted ton­
perature with an aldehyde containing at least 
two carbon atoms, which aldehyde is capable 
of existing only in the acyclic form and has at 
least one hydrogen atom attached to the same 

55 csrbon atom as that to which an aldehyde 
group is attached. 

2. A process according to Claim 1, in '"'nidi 
the aldehyde is a C~ C. or c. beta hydroxy 
.ildehyde. 

60 3. A process according to Clainl. 1.,,, in 

which the aldehyde is a di--aldehyde cootain­
ing from 2 to 5 carbon atoms. 

4. A p.rocess according to Claim 1, in which 
the aldehyde is a mono-aldehyde of from 2 to 
4 carbon atoms. 

5, A process accordmg to Claim. 4, in 
which the aldehyde is acetaldehyde. 

65 

6. A process according to Claim 4, in 
which :the aldehyde is propionaldehyde. 

7. A process according ro Claim l > in which 70 
the aldehyde compound is an alpha hydroxy 
aldehyde. 

8. A process according to Claim 7, in which 
the aldehyde is glyceraldehyde. 

9. A process according to any pteceding 75 
claim, in which the amino reagt.."'!lt also con~ 
tains at least one of the runino acids arginine, 
glutamic acid, praline and histidine. 

10. A procesl! according to Claim 9, in 
which the amino reagent contains at least SO 
three additional amino acids other than 
phenylalanine and methionine. 

11. A process according to Claim 10, in 
which the additional amino adds are any of 
the amino acids : glycine, alpha and beta- 85 
alanine, threonine, lysint:, leucine, iso-leucine-, 
serine, valine imd cystine. 

12. A process according ro any preceding 
claim, in which from 0.1 to 1 mole of alde-­
hyde per l mole of amino reagen.t is used. 

13, A process according to Claim 12, in 
which. from 0.25 tn 0.75 mole of nldehydc per 
l mole of amino reagem is used. 

90 

14, A process according to -any preceding 
claim, in which the amount of water present 9.5 
ls 11t least 5 times by weight of the weight 
of aldehyde. 

15. A process according to any ,Rreceding. 
claim, in which the amino reagent contains 
about 1 to 4 times by weight of the weight 
of cystcine present of amino acids additional 
to cysteine. 

16. A process according to any preceding 
claim, ,ih1ch is carried out at a pH of from 
2 to 7. 

17. A proceS!J. according to any preceding 
daim, in which the reaction is carried out by 
heating the amino reagent and the aldehyde 
under reflux. 

18. A process of incorporating a savoury or 
meat-like flavour in a food piOduct in which 
an amino reagent comprising cysreine and au 
aldehyde containing at least 2 c.<1rbon atoms, 
which aldehyde ill capable of existing only in 
the ncyclic form and has at le-.ist one hydrogen 
atom atached to the same a1rbon atom as that 
to which an aldehyde group is attached, are 
added to the food product and the food pro­
duct is heated in the presence of warer. 

19. A process for making a flavouring sub-­
stance substantially as here.in before descrit,ed 
in Example 1 or 2. 

100 

105 

110 

115 

uo 
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20. A flavouring substance prepared by a 

process according to any of Claims 1 to 17 
inclusive. 

21. A food product in which there is incor­

porated a iiavouring subsi:ance prepared by the 

process of any of Claims l to 19 inclusive, 

UNILEVER LIMITED, 
R Jonas, 

Agent for the Applicants. 

PROVISIONAL SPECIFICATION 

Flavouring Substances and Their Preparation 

We, UNILEVER LrMIT.IlD, a Company regis­
tered under the Laws of Great Britain, of 
Port Sunlight~ in the County of Chester, 

10 Englanfl, do hereby declare this invention to 

be described in the following statement:­
The present invention relates to artificial 

flavouring substances and to their preparation. 

It has been found that thvouring substances 

15 capable of imparting to. foodstuffs a savoury 

smell and taste, particularly resembling that 
of cooked meat> may be obtained by reacting 

an tmtino reagent comprising cysteine with an 

aliphatic aldehyde in the presence of water 

30 and at an elevated temperature. 
Aliphatic aldehydcs which may be used 

according to the invention include short chain, 

preferably C.,-C,., aliphatic aldehydes, 

notably acetaldehyde, propiona.ldehyde :ind n-
a, and isa--butyraklehyde. Short chain aliphatic 

dialdehydes, pteferably containing 2-5 C 
atoms, including glyoxal and glutaraldchyde, 
short chain hydrox.yaldehyderi, such as glycol­
lie aldehyde• and glyceraldcliyde) and 

IO short chain ,8-hydroxyaldchydes ('~ a.Idols "), 
particularly the C,., C. and Cs P-hydrox.y­
aldehydes which may be derived from the 

Cr-C,, simple aliphatic. aldehydes described 
above by al.dol condensation, may also be 

M used. 
Preferred mi."tures of aldehydes for use 

according to the invention a.re those obtained 
by the periodate oxidation of starch, such as 

is described, for instance, in the Journal of 

40 the American Chemical Soclety1 74, 5522. 
(1952). 

Flavouring 1ubstances according to the 
invention may be ohJ:Bined by using an amino 
t(..oagent compdsitlg (a) cy(lteine and (b) 

"' arginine or glutamic acid or praline or 
histidine. With reference to component (b ), 
the acids may be used singly, or in combina­

tion. Preferred :B.avom:s are obtained by using 

components (a) and (b) in admixture with one 

50 or more, preferably three or more, other amino 

acids such as. glycine, oc and ]S-;alanme, 
tbreonin~ lysine., kucine, isac-leucine, se:rine, 

cystine and valine. 
It is not essential t-o use individual amino 

55 acids: saltSi, simple compounds such as esters 
or hydroxy compoun. ds., peptides or proteins 
which -will give rise to the cksired amino 

acids under the conditions of reaction can be 
used. . 

In particular, it has been found that fish 60 
protein is a suitable starting material for 
obtaining a mb::ture of amino acids for the 
reacdon, provided that cysteine is added. 

Crude fish proteins, such as cod flesh, mav 

be 11sed, but preferably the fish should first ,, 
be deflavoured, for instance, by the process 

described in Specification No. 784,905. The 

fish protein is then hydrolysed, for instance, 

by me2IlS of hydrochloric add or caustic soda, 

and substantially neutralised. The substan- 10 
tially neutralised hydrolysate may be used, as 
such, as the amino reagent, provided cy5_t:eine 
is added. The hydrolysate must. be treated, for 

instance, with chai:coa1, in order to remove 

phenylalanine and methionine, whilst TS 
cysteine or a source thereof must' be added 
before using the mh:tu.re. The presence of 
substantial amounts of phenylalanine or of 
metbionine is mixtures tends to give rise to 
undesirable Horal or potato-like aromas and IO 

oon meat-like flavours. Small amounts of other 

aromatic amino acids such as cyrosine and 
ttyptophan may be objectionable but large 

amounts should preferably be avoided. Other 

protein hydrof ysates which have been suit- 85 
ably treated to remove phenylalanine and 
methionine such as groundnut hydrolysate or 

casein hydrolysate or mixtures of these may 

be lliied as the amino reagent, provided 
cystein or a source thereof is added. PO 

Factors which may affect the nature and 
quality of the flavour produced include the 

nature and relative amounts of the aldehyde 

and amino reagent used, the amount of water 

present and the time and temperature of )leat- 95 
ing, Thus to obtain a product__having a •flavour 

resembling that 9£-meat the amino reagent 

should preferably contain about 1-4 times> 
by weight of the weight of cysteine present, of 

amino acids additional to cysteine, or amounts 100 
of derivativ~ such as will give riiie to an 
equivalent weight of such acids. 

If desired, a proportion of pentore sugars, 

in particular ribose, may be included in reac-

tion mixtures according to the invention. lOS 
Inclusion. of such pentoses generally results 
in reaction products which .impart flavours 

having a greater resemblance to that of beef. 

Excessiye amounts of penrose sugars, however, 

may impart excessive sweetness to the flavour- 110 
ing substance. 

As little as 0.1 mole of aldehyde per 1 mole 
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of amino reagent may give a satisfactory 
flavouring substance. By "amino reagent" is 
meant the total of amino acids and derivatives 
thereof present, inclusive- or cysteine. Amounts 

5 of aldehyde up to l mole per 1 mole of amino 
reagent may be used but greater amounts may 
be objectionable. 0.25 mole to 0.75 mole of 
aldehyde per 1 mole of amino reagent is pre~ 
ferred, the most preferred. ratio bemg about 

10 0.5 mole of aldehyde per 1 mole of amino 
reagent. 

The amount of water present should be at 
least 5~ generally 15 to 25, times the amount,, 
by weight1 of the aldehyde. Amounts of up 

15 i:o 1500 times may, however, be used. 
The pH at which the reaction is carried 

out is not critical although the pH of the 
mixture at the end of the .reaction should 
preferably not be alkaline. It is preferred to 

20 carry out the reaction at a pH of between 2 
and 7. 

The reaction mixture may be in the form of 
a solution or in the form o£ a slurry or sludgy 
mass, depending on the concentration of 

25 reagents ,md on the conditions of heating. In 
order to reduce any danger of d1ru:ring, any 
solid reagent should be brought into srilution 
to as great an extent as possible. Stirring ()f 
the mixed reagents may be advisable during 

JO heating to reduce the danger of local over­
hearing. Vigorous stirring during heating may 
.reduce the time required fur completion of the 
reaction. 

The reaction may be carried out by heating 
JS the nrii..ture under refilIK. In many cases the 

mixture is maintained at its boiling point for 
from ¼ to• 4 hours, generally at least for 1 
hour. It is desirable that .refluxing should not 
be continued for more than about 12 hours . 

.fO Similar rt.""Sults may be achieved by heating 
for a longer period at a lower temperature, 
for instance 70" C., when 24 to 30 hours 
heating may be required. The _process may 
also be carried out under reduced pressure or 

4' under increased pressure when lower or higher 
temperature~ will be necessary to maintain. the 
mixture at or near its boiling point. A re.flu."( 
condenser is normally fitted to the reaction 
vessel whilst the reaction is in progre:s-s. Con-50 d.itions of healing should be such as to avoid 
substantial caramelisatlon of the mixture. Any 
lltlffllcted w:ilatile aldehyde should be 
removed at the end of the reaction. 

The reaction mav also be carried out by 55 adding the reagents to a food product in 
which it is desired to incorporate a savoury 
or meat-like flavour and heating the product 
to effect reaction, for instance by autoclaving 
in a sealed can. When carrying out the reac-

60 tion by adding the reagents to a food product 
it may be necessary to add a small amount 

of wate.r, but generally such products will 
already contain sufficient water to enable the 
reaction to proceed. 

The reaction products may be used as such, 65 
oi- they may be converted to freeze-dried 
powders. Such powders may tend to be hygro­
scopic. 

Flavouring substances according to the 
invention may be incorporated in a wide ninge 70 
of meat or- meat-like products. They may, for 
enu:nple, be incorporated either as solutions 
or powders, as fa convenient, in prowin gels, 
in luncheon meats, in dry soup mixes and in 
meat spreads and simihu- products. 7S 

The flavouring substances may be used in 
artificial meat products, or they may be used 
to enhance the flavour of meat-containing pro­
ducts. 

It is preferred to kt the flavouring sub- 80 
stance age for about 3-5 days after its pre­
paration, when optimum flavour is generally 
developed. The flavouring substance lllllY tend 
to lose quality after about 3 weeks. from its 
p-reparation. In the absence of air and light M 
,he substance or products m which it has 
b-een incorporated tend to retain their quality 
of flavour longer. Freeze-dried powders 
generally retain. quality of flavollt' for a longer 
per.iod than solutions. go 

The following example.'> illustrate the inven­
tion. 

F.,X.AMPLE 1 
Defiavou.red cod flesh (30 grams) was 

hydrolysed by rellmtlng with 6N-hydrochloric t5 
add (200 grams) for 8 hours, The acid was 
substantially distilled off at reduced pressure 
and the residual hydrolys:ate after addition of 
water was filtered and brought ro pH=6.7 
with caustic soda. The dark coloured solution 100 
was !:hen passed through a short column 
(3" XZ") of activated charcoal giving a water• 
white solution. This solution (300 ml., con­
taining 4.2 mg. of Kjcldahl nitrogen/ml) was 
then heated to boiling, under reflux, for 3 105 
hours after adding glyc.eraldehyde (5 g.) and 
L--cysteine (6 g.). The excess glyel!raldehyde 
was removed by heating the ilask without 
reflux condenser for a short time and the 
content& cooled to room temperature and 110 
stored for sc-vcral days in. a dosed vessel. A 
meat-like flavour developed during this. time. 

EXAMPLE 2 
The following ingredients we-xe mixed and 

heated, under re:flm.:, for 3 hours in an oil 115 
bath at 130° C. 

L-cysteine 6 g. 
Defl.avoured cod flesh hydrolysatc 

(prepared as in faarnple I) 300 ml. 
Iso-butyraldehyde - - - 3 g. 120 
After ;3 hours the reflux condenser wae 
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removed and heating continued for a shorr 
while in order to remove unreacted iro­
butyraidehyde. The resulting solution bad a 
taste and aroma re~embling that of meat. 

UNILEVER LINUTED, 
R. Jonas, 

Ag.ent for the Applicant,;. 

Leamington Spa: Printed for Her Majesty's Stationery Office, b}' the Courier Press.-1%1 
Published at the Patent Office, 25,. Southampton Buildings_ Lond{1n, W.C.2, from w•h;,;1:; copies m.;iy h,, ,-r•.,::.-;:,i 
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COMPLETE SPECIFICATION 

!Flavouring Substances and their preparation 
We, UNI.LEVER. LIMITED, a Compa11y 

registered under the laws- of Great .Britai~ of 
Port Smtlightj in the Omnty of Chester, Eng­
land, do hereby declare the invention for 

5 which we pray that a patent may be granted 
to us and the method by which it is tO' be 
performed, to be particularly descnoed in and 
by the following statement: -

The present invention relates to processes 
10 for the preparation of flavouring substances, 

flavouring substances prepared by such pro­
cesses and also to food products containing 
such fiavouring substances., 

The present invention- provides a process 
15 for rbe preparation of a flavouring substance 

,vhich comprises reacting an amit10 reagent 
comprising cysteine with a furau compound 
as hereinafter defined in the presence of water 
and at an elevated temperature. 

20 Flavouring substimces capable of imparting 
a savoury odour or taste to foodstuffs, especially 
a meat-like taste, c.an be pre-pared by pro­
ceBSeil in accordance wit.h the invention. 

The term "furan compound '' is uSed irl 
25 thls specification to denote a compound of 

the da55 consisting of furan and 2-substituted 
for.ms which have the 5--position unsubstituted. 

Suhabie substituent group~ for the 2-posi­
tion. of the furan :ring are carbon-containing 

30 groups linked to the furan ring through a 
carbon atom of the group. Such substituent 
groups include hydrocarbon groups, for in­
stance alkyl groups. The substituent group, may 
also be a substituted hydrocatbon group, for 

35 fostance an alkyl group having attached there­
to any one of the groups amino, hydroxy and 
acetyl: thus, exl1Illp1es- of 2-substituted furnn 
compounds which may be J.IBed iri: processes 
according to the invention will include furfutyl-

-40 amine, furfury-1 alcohol and furfuryl-2-acetone 
[ which may also be d-esignattd: 2-(21-acetyl­
ethyl)furan] . Other suitable substituent groups 
are those containing a carbonyl fun~ticm, for 
instance aldehyde and carboxylic groups, thus 

45 examples of 2-substir.:ut:ed furans which may 
be used in processes according to tire inven--
[ Pric.e 3s. 6d.J 

tion- and which have such gmups are furfur­
aldehyde and furoic acid. 

fuampk-.s of funm compounds which m .. y 
be used ac{:ording to the inventio1t are: SO 

:t'u.l'!Ueyl aloohQl 

£12:roic acid 

:furfui-a.l dacyde, CJ~, 
om~ 

l'w'!uql-2-acetone n cg a3: COC!L 55 _ V 2. 2 j 

0 
Furfuraldehyde. is the preferred compound 

and should be freshly distilled before use. Othe.r 
furan compounds which may be derived from 
pentoses and pentnsan1- are also preferred. 60 

In addition to cysteine me amino reagent 

Price 25p 
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should prefer.ably also contain at leat>'t one of 
the amino acids arginine, glutamic acid and 

· proline. Preferred flavours am be obtained by 
tfaing at least one, preferably three or more, 

5 other amino acids i,uch as glycine, alpha and 
beta alanine, threonine, lysine, leudnc, iso­
leucinc, serine, valine, histidine and cystine. 

It i!> not essentilll to use individual amino 
acids. Salts, sud1 as monosodimn glutamate, 

10 simple compounds, such as esters or hydroxy 
compounds, peptides, such as glutathione, or 
proteins which will give rise to the desired 
amino adds under the conditions of reaction 
may be used, Both racemic and naturally 

15 occurring forms of the amino acids may be 
used, 

In particular . it has been found that fish 
protein is a suitable starting material for obtain­
ing a mixture of amino acids for the :reaction, 

20 provided that cysteine or a source thereof fa 
added. Crude fish protein, such as cod flesh, 

. maJ' be med, but preferably the fish should 
first be µdlavoured, The foth protcin is then 
hydrolysed,· for instance by means of hydro-

25 cbloric acid or caustic soda, and substantially 
neutralised. The substanti:allv neutralised 
hydrnlysate may be used, as such, as the amino 
reagent, provided cysteine or a source ti.'iereof 
is added. To obtain a flavouring substance 

30 capable of imparting a meat-like taste to food­
stuffs the hydrolysate must be treated, for 
instance with charcoal, in order to remove 
phenylalanine and methionine, whilst cysreine 
or a source thereof must be added before using 

35 the mixture. The pre;ence of substantial 
amounts of phenylalanine or of methionine in 
mixtures tend to give rise to floral or potato­
like aromas: and non meat-like flavours. Small 
amounts of other aromatic amino acids such 

40 as tyrosine and tryptophan may not be objec­
tionable but large ru::uounts should preferably be 
avoided, Other protein hydrolysates which have 
been. suitably treated to remove phenylalanine 
and methionine suc...11 as groundnut hydrolysate 

45 or casein hydrolysate or mixtures of these may 
also be used as the amino reagent, provided 
cystei:ne or a source thereof is added. 

Factors which may affect the nature and 
quality of the fla\'Otlr produced include the 

50 .. nature and relative amounts of the furan com­
pound and amino reagent used, the amount of 
water present and the time and temperature 
of heating., Thus, to obtain a product having 
a savoury flavour particularly resembling that 

55 of meat the amino reagent should preferably 
contain ab(}ut 1-4 times, by weight . of the 
weight of cysteine present, of amino adds addi­
tional to cysteine, or amounts of derivatives 
such as wi!l give rise to an equiV'<1lent weight 

60 of such acids. 
If desired, a proportion of pentose sugars, 

in particular ribosc, may be included in re­
action mirtures employed in processes accord­
ing to the invention. Inclusion of such pentoses 

65 generall}' results in reaction products which 

impart flavours. having a greater resemblance 
to that d beef. Excessive amounts of pentose 
sugars, however, may impart excessive sweet­
ness to the flavouring substance .. 

As little as 0.05 moles of furan compound 70 
per 1 mole of amino reagent may give a satis­
factory flavouring substance. By " amino rc­
ag.~nt '' is meant the total amino acids and de­
rivatives thereof prerent~ inclusive of cystcine. 
Amounts of furan compound of up to 0.75 75 
moles per 1 mole of amino reagent may be 
used but greater amounts may be obj~tion­
able. About 0.5 moles of furan compound per 
1 mole of amino reagent is preferred. 

The amount of water presem should pre- 80 
fembly be at le.ast 5, generally 15 to 25, times 
the amount, by weight of the fnran compound. 
Amounts of up to 1500 times may, however, 
be used, 

Preferred fla:vow:ing substances can be 85 
obta:in.etl if the pH of the mixture at the end 
cf the reaction is not alkaline; it is preferred 
to carry out the reaction at a· pH of from 2 
t.o 7. 

The reaction mixture may he in the fonn 90 
of a solution or in the form of a slurry or 
sludgy mass,. depending on the concentration 
of reagents and on the-oondi.tions pf heating. 
In .order to reduce any danger of charring, -any 
sohd reagent should be brm1ght into solution 95 
to ll.s great an extent as possible. Stirring of 
the mixed reagents may be advisable during 
heating to reduce the danger of local over­
heating. Vigorous stirring during heating may 
ra:iuce the time required for completion of 100 
the reaction. 

The reaction may be carried out by heating 
the mixture under reflux. In many cases the 
mi.<(ture is maintained at its boiling point for 
from ½ to 4 hours, generally at least for 1 105 
hour. It fa desirable that refluxing should not 
be continued for more than about 12 hours. 
Similar results may be achieved by heating 
for a longer period at a lower temperature, 
for instance 90° C. when about 18 hours 110 
heating is necessary, 70° C, when 24 to 30 
houra heating may be required, or at a lmvcr 
temperature for an even longer time, The 
process may also be carried out under redu.ced 
pressure <ir lmder increased _.pressure when 115 
Imw,r or higher temperati1res will be necessary 
to mai11tain the miA-ture at or ,1car its boiling 
point. A reflux condenser is nonnallv fitted 
to the reaction VCSllel whilst the reaction is in 
progress, Conditions of heating should be such 120 
as to avoid substantial caramelisation of the 
mixture. Any 1.llll'eacted furan compound should 
preferably be removed at the end of the re­
action. 

The reaction may also be carried out by 125 
adding the reagents to a food product in which 
it is desired to incorporate a savoury flavour 
and heating the product to effect reaction, for 
inst:ance by autoclaving in a Eealed can. When 
carrying out the reaction by adding the reagents 130 



Motif Exhibit 1150, Page 935 of 1599

Case No.: IPR2023-00208 
U.S. Patent No. 11,224,241

858,333 3 
to a food product it may be 11eces1>ary to add a 
small amount of water, but generally such pro­
ducts will already contain sufficient water to 
enable the reaction to proceed .. Care should 

5 be taken to avoid the presence of e.."U:ess furan 
compound in the food product. 

The reaction products may be used as such, 
or they may be con".erted to powders, for 
instance by freeze dry.mg. Such powdeu may 

10 tend to be hygroscopic. 
Fl!tvouring substances prepared according to 

the processes of the invention may be incor­
porated in a wide range of meat or meat-like 
food products, They may, for example, be 

15 incorporated either as soluti.ons or powders, 
as is convenient. Food products such ns pro­
tein gels, luncheon meats, dry soup mixes, 
meat spreads, and similar products may, with 
adV'.m-tage, have flavouring substances prepared 

20 according to the processes of the invention 
incorporated in them. 

The :flavouring substances prepared accord­
ing to the processes of the invention may be 
used in food products where a savoury flavour 

25 is required and they may b~ used to enhance 
the flavour of meat-conta·inmg products. 

-It is preferred to let the flavoming substance 
age for about 3-5 days after its preparation, 
when optimum flavour is genc:rallv developed. 

30 The flavouring substance may tend to lose 
quality afte:r about 3 weeks from its prepara­
tion. In t.he absence of air and light the sub­
stance or products in which it hm, been incor­
porated tend to retain their quality of flavour 

35 longer. Freezc.~dried powders generally retain 
quality of flavour for a longer period than 
solutions. 

40 

The following examples illustrate the inven­
tion. 

EXAMPLE 1. 
Wate-r 
DL;Cysteine 
Furfutaldehyde 
Arginine 

200 g. 
6 g. 
5 g. 
1.6 g. 

45 The above mbrture was heated for 3 hours 
in a round-bottomed :flask fitted with reflux 
condenser in an oil bath at 130° C, At the end 
of this time the :reflux condenser was removed 
and heating carried out fur a short time in 

50 order to remove unreacted furfuraldehyde. 
Arter cooling, and storage of the product in a 
closed vessel for tvm days, it had a savoury 
meat-like .flavour. 

F..XAMPLE 2. 
55 Deflavoured cod flesh (30 grams) was 

hydrolysed. by refluxing with 6N-hydrochloric 
acid (200 grams) for 8 hmi.rn. The acid was 
suhst11ntially distilled off at red'uced pressure 
and the residual hydrolysate after addition of 

60 water was filtered and brought to pH 6.7 with 
caustic sod:i. The dark coloured solution was 
then passed through a: short column (3" X 2") 
of activated charcoal giving a water-white 
solution. This solution (300 c.c. containing 4.2 

mg., of Kjeldahl nitrogen/ml) was then heated 65 
to boiling, under reflux, for 3 hours after 
adding .!1.1rfuraldehy-de (5 g.) and L-cvsteine 
(6 g.). The e."l:cess furfural.dehyde was remo·ved 
by heating the flask without reflux condenser 
fur a short time and the contents cooled to 70 
room temperature and stored for several dnys 
in a dosed vessel. A savoury meat-like flavour 
developed during this time. 

ExA.MPLE 3. 
The following ingredients were mixed and 75 

heated, und!er reflux, for 3 hours in an oil 
bath at 130-° C. 

L-C)'Steine 
Detlavou:red cod fish hyd-rolysate 

(prepared as in Example 2). 
D-ribose 
Furfura!dehyde 

6 g. 
300 mls. 

1 g. 
4 g. 

After 3 hours the reflux condenser was re­
moved and he.;ting continued for a short: while 

80 

in order- to remove unreacted furfurnldehyde. 85 
The resulting solution had a taste and aroma 
resembling that of meat. 

EXAMPLE 4. 
The following ingredients were mixed and 

heated, under reflux, for 3 hours in an oil bath 90 
at 130° C. 

L-cysteine 6 g. 
Deflavoured c-0d fish hydrolysate 300 rnis. 
Furoic add 5 g. 

After storage for a fe,,v days in a closed 95 
vcsscl the re:.7.tlting solution had a taste and 
aroma resembling that of meat. 

ExAMPLB 5, 
The following ingredients were mixed and 

heated under reflux, for 3 ,hours in an oil bath 100 
maintained at 130° C. 

2-furfuryl acetone 5 g. 
Defiiwoured cod fish hydroly5ate 300 mis. 

(prepared as in Example 2) 
L-cysteine hyd:roc:hloride 6 g. 105 
The ~olutlon obtained hatl a savoury taste 

and aroma. 
ExAMPLE 6. 

The following ingredients were heated under 
reflux in an oil bath which was maintained for 110 
30 hour:s at 80° C. 

Furfurylamine 
Defiavoured cod :fish hydrolysate 

(prepared as in Example 2) 
L-cysteine hydrochloride 

5 g. 
500 mls. 

6 g. 115 

The reruhmg solution had a savoury aroma 
and ta-ste. 

WHAT WE CLAIM IS:-
1. A process for the preparati.on. of a flavour- 120 

ing. substance which comprises reacting an 
ammo reagent comprising cysteine with a 
furan compound as hereinbefore defined m the 
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presence of water and at an elevated tempera­
tlll'e. 

2. A process mx:ording to Oaim 1 in which 
the furan compound is furan itself. 

5 3, A process according to Claim. 1 in which 
the futan compound is furfuraldehyde. 

4. A ptocegs according to Claim 1 in which 
the;: fo:ran compound is furfuryl alcohol. . · 

5. A process according to Claim 1 in which 
10 the furan compound is furok acid, 

6, A process according to Cfaim 1 in which 
the furan compound is furfurylamine. 

7. A process according to any one of tbe 
preceding claims in which the amino reagent 

15 also mntains at least one of the amina acids 
arginine, glutam:lc acid and proline. 

8. A process according to Claim 7 in which 
the amino .reagent also contains at least three 
of the amino acids glycine, alpha and beta 

20 alanine,, thre.onine, lysine, kucine, isa-lucine, 
serine, valine, histidine and cystine. 

9. A process according to any one of the pre­
ceding claims in which from 0.05 to 0. 75 moles 
of furan compound per I mole of amino re-

25 agent is used. · 
10. A process according to Qaim 9 in which 

about 0.5 moles of furan compound per 1 mole 
of amino reageut is used. 

11. A process according to any preceding 
30 claim in which the amount of water present fa 

at least fo,e times by weight of the weight of 
furan compound. 

12. A prot."l!ss according to any one of the 

preceding dairns in which the amino reagent 
contains about 1 to 4 times by weight of the SS 
weight of cysteine present of amino adds addi­
tional to cysteine. 

13. A process according to any one of the 
preceding claims which is carried out at a 
pH offrom 2 to 7, 40 

14. A process according to any one of the 
preceding claims in which .the reaction is car-
ried out by heating the mh,."1:Ure under reflux. 

1.5 .. A process of incorporating a meat-like 
flavour in a food product in which an amino 45 
reagent comprising cysteine and a furan com­
pound are added to the food product: in the 
presence of ,,'at~ and the food product is 
heated. 

16. A process for the preparation of a Havou:r 50 
ing substance subsnmtially- as hereinbefore 
described in any of Examples 1 to 4 in­
clusive. 

17. A process for making a Havouring sub­
stance substantially as hereinbefore de.~cribed 55 
in Example 5 or 6. 

18. A flavouring substance whenever pre­
pared by a process according to any of Claims 
1 to 17 inclusive. _ 

19. A food produce containing a flavouring 60 
substance prepared by the proce:lls of any of 
Claim~ 1 to 17 indusive. 

UNILEVER LIMITED, 
R. Jonas, 

Agent for the Applicants. 

PROVISIONAL SPECIFICATION 

!flavouring Substancesi and their preparation 
We, U}.T.I.EVER LIMITED, a Company 

regisrered under the laws of Great Britain, of 
6S Port Sunlight, in the County of Chester~ Eng­

land~ do hereby declare this invention to be 
de;;cribcd in the- following statement: -

The present invention relates to artificial 
flavouring substmices and to their preparation. 

70 It has been found that flavouring substances 
capable of imparting to foodstuffs a savoury 
smell and taste, particularly resembling that of 
cooked meat, may be obtained by reacting an 
amino reagent comprising cysteine with furan, 

75 tetrahydrofuran or a 2-subsrituted furn.n or a 
2-substituted tetrahydrof1mm i11 the presence 
of water and at an elevated temperanm.•­

Preferahly the 5ubstituent fa the 2--position 
is a carbon-containing group linked to the 

80 furan ring through a carbon atom, although 
the substituent may be nitrogenous, such as an 
amino group. Suitable substituent groupings are 
aldehyde, alcohol and carboxyl groups, 

The furan ring may bear simple subsrit-
85 uents, such as hydrocarbon g:roup8, additional 

to the 2~substituent, but preferably the 5-
po5i.tion of the furan ring should not be sub­
stituted, 

As examples of suitable compotlllds there · 

may be mentioned furfuryl alcohol, fumic acid 90 
and furfuraldehyde. 

Furforaldehyde is the preferred compound 
and should be freshly distilled before tl!:'e. 

Furan compounds which can be derived! from 
pentoses and pentosans are also preferred. 95 

Ffavcuring substances according to the in­
vention may be obtained by using an amino 
rei.gent comprising (a) cy:stc.-ine and (b) 
arginine or glutamic add or praline. With re­
ference to component (b), the acids may be 100 
used singly, or in combination. Preferred 
flaYours are obtained by using components (a) 
and (b) in admixture with one or more, pre­
ferably tlrree or more, other amino acids such 
as glycine, <1. and /3-alanine,. threonine, lysine, 105 
Ieucine, isa-leuci:ne, serine, cystine and 
valine. 

It is · not essential to use individual amin.o 
adds : salts, simple compounds such as esters 
or hydroxy compounds, pcptidc.s or proteins 110 
which will give rise to the desired amino adds 
under t11e conditions of reaction t.<lll be used, 

In particular, it has been found that fish 
protein is a suitable starting materfal fur ob­
taining 11 mixmre of amino acids for the re- 115 
action, provided that cysteine is added. Crude 
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fish protein, such as: cod flesh, may be us.ec4 
but preferably, the fish should- first be de­
flavoured, for instance, by the process described 
i.n Specification No. 748)905. The fish protein 

5 is then hydroly:ied, for instance:, by means of 
hydrochloric acid or caustic soda, and sub­
stantially neutralised .. The substantially neutral­
ised hydrolysate may be used:. as such, as the 
amino reagent, provided cysteine or is added. 

lO The hydrolysate must be treated, for instance, 
,vi.th charcoal, in ordet to remove phenyl'­
alanine and methionine, whilst cystcine or a 
source thereof mmt be added before ming the 
mixture. The presence of substautial amounn. 

l 5 of phenylalanine or of methionine in, mixtures 
tend to give rise to undesirable floral or potato­
like aromas and non meat-like fu.vours. Sn:12U 
amounts of other aromatic amino acids- such 
a'!> tyrosine and tryptophan may not be objec-

20 donable but large amounts should preferably 
be avoided, Other protein hydrolysates which 
have been suitably treated to remove phenyl­
alanine and methionine such as groundnut 
hydrolysate or casein hydrolysate or mixtures 

25 of these may also be used as the amino re­
agent, provided cystcine -or a source therrof is 
added. 

Factors which mav affect the nature and 
quality of the flavour produced include the 

30 nature and relative amounti;. of the furan and 
amino reagents used, the amount: of water 
present and the time and temperature of heat­
ing. Thus, to obtain a product having a fl.avm.rr 
resembling that of meat the amino re_agent 

35 should preferably contain about 1-4 times, by 
weight of the weight of cysteine present, of 
amino acids additio11al tu cystcine, or amount-s 
of <l!erivattves such as will give rise to an 
equivalent weight of such acids. 

40 If desired, a proportion of pentose sugars, 
in particular ribose, may be included in re­
action mixtures according to the invention .. In­
clusion of such pe.ntoses generally results in re­
actfon produc.t:s which impart flavours. having a 

4.5 greater resemblance to th{l,t of beef. Excessive 
amounts of pentose sugars, however, may im­
part excessive S\veetness to the ftavouring sub­
stance. 

As little as 0.05 moles of furan compOlllld 
50 per 1 mole of amino reagent may give a satis­

factory flavouring substance. By "amino re­
agent " is meant the total of aminct ru::ids: and 
derivatives thereof present, inclusive of 
cysteine. Amounts of furan up to 0.75 moles ,s per 1 mole of amino reagent may be used but 
greater mnounts may be objectionable. About 
0.5 mole of fura:rr per 1 mole of amino re­
agent is prefe-ned .. 

The amount of water present should be at 
60 least 5, generally 15 to 25, times the amount., 

by weight, of the furan reagent .. Amounts of 
up to 1500 times may, however, be used. 

The pH at which the reaction is carried out 
is not critic.al lllthough the pH of the mixture 

65 at the end of the reaction should preferably 

n-ot be alkaline. It is preferred to carry out 
the reaction at a pH of between 2 and 7. 

The reaction mixture may be in the form 
of a solution or in the form of a slurry or 
sludgy mass, depending on the concentration 70 
of reagents and on the conditions of heating. 
In order to reduce a11y danger of charring, any 
solid reagent should be brought into solution 
to as great an extent as possible. Stirring of 
the mixed reagents may be ad,<isablc during 75 
heating to reduce the danger of local overheat-
ing. Vigorous stirring during heating may .re­
duce the time required for completion of the 
reaction. 

The reaction may be carried out by heating SO 
the mixture under reflux. In many cases the 
mixture is maintained at its boiling point for 
from ½ to 4 hours, generally at least fo:r 1 
hour. It is desirable that refluxing should nut 
be continued for more than about 12 hours. 85 
Similar resului may be achieved by heating for 
a longer period at a lower temperature, for 
instance 70° C., when 24 to 30 hours heating 
may be required. The process may also be 
carried out under reduce<l pr.."'SSure or under 90 
increased pressure when. lower or higher tem­
pe--ratures will be necessary to maintain the 
mil1."ture at or near its boiling point. A reflux 
condenser is normally fitted to the reaction 
vessel whilst the reaction is in, progress. Con- 95 
ditions of heating should be such as to avoid 
substantial caramelisatfon of the mixture. Any 
unreacted furan compound should be removed 
at the end of the reaction. 

The reuction may also be carried out by 100 
arldiug the reagents to a fuod product in which 
it is desired to incorporate a savoury or meat-
like flavour and hearing the product to effect 
reaction, for instance by autoclaving in a sealed 
can. When: carrying our the reactkm by adding 105 
tbe reagmt~ to a food product it may be neces-
sary to atld a small amount of water, but 
generally such products will already contain 
sufficient water to enable the reaction to pro-
ceed. 110 

The reaction product.'> may be used afl such, 
or they may be converted to freeze-dried 
powders.. Suell powd~rs may tend to be 
hygroscopic:. 

Flavouring substances according to the in- I15 
vention may be incorporated in a wide range 
of meat o:r meat-like products. They may, for 
example, be incorporated either as solutions or 
powders, as fa convenient, in protein gels, in 
luncheon me-_ats, in dry soup mixes and in 120 
meat spreads and similar products. 

The flavouring substances may be used in 
artificial meat products, or they may be 11sed 
ta enrumce the· flavour of meat-containing pro-
ducts, 125 

It is preferred to let the flavouring substance 
age for abour 3-5 day, after its preparation, 
when: optimum flavour is generally de,..-elaped. 
The flavouring substance may tend! to lose 
qualitr after about 3 weeks from its prepata'- 130 
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tion, In the absence of air and light the sub­
&1ance or products in- which it has been in­
corporated tend to retain their quality of 
flavour longer. Freeze-dried powders generally 
retain quality of flavour for a longer period 
than solutions. 

The following examples illustrate the inven­
tion. 

EXMD?LE 1. 
Water 
Cysteine 
Furfuraldcllyde 
Arginine 

200 gm. 
6 gm. 
5 gm. 
1.6 gm. 

The above mixture was heated for 3 hours 
15 :in a roundbottomed flask fitted with a reflux 

condenser in an oil hath at 130° C. At the end 
of this rime the reflux condenser \VllS removed 
and heating carried out for a short time in 
order to remove unreacted fufuraldehyde. After 

20 cooling, and stontge of the product in a dosed 
vessel for two days it 11ad a savoury meat-like 
:flavour. 

ExMiPUl 2. 
De:flavoured cod flesh (30 grams) was 

25 hydrolysed by refluxing with 6N-llydrnchloric 
add (200 grams) for 8 hr. The add was sub­
stantia.Uy distilled off at reduced pressure and 
the residual hydrolysate after addition of \Vater 
\;,'as filtered and brought to- pH= 6.7 with 

30 causdc soda. The dark coloured solution was 
then pa.,sed through a short column. (3"X2") 
of activated charcoal giving a water-whfre sulu­
tion. This solution (300 c.c., containing 4.2 
mg. of Kjeldahl nitrogen/cc . .) was then heated 

35 to boiling, under reflux, for 3 I1ours after 
adding furfuraldehyde (5 g.) 3Ild L-cysreine 
(6 g.). Tbe excess f-urfuraldehyde was removed 
by heating the :fusk without reflux condenser 

for a short time and the contents cooled to 
room temperature and stored for several days (0 
in a closed vessel. A savoury meat-like :flavour 
deve!.oped during this time. 

ExA..\U.'LE 3. 
The following ingredients \vete mixed and 

heated, under reflux, for 3 hours in an oil bath 45 
at 130° C. 

L-cysteine 6 gm. 
Defiavoured cod fish hydrolyi;ate 300 ml. 

(prepared as in Example 2) 
D-ribose 
Furfuraldehyde 

1 gm. 
4 gm. '° 

After 3 hours t.11.e refiUX" condenser was re­
moved and heating continued for a short while 
in order to remove unreacted fmfuraldehyde. 
The resulting solution had a taste and aroma :55 
resembling that of meat. 

EXA..',l:PLE 4. 
The following ingredients were mixed and 

heated, under rcllux, for 3 hours in an -oil 
bath at B0° C. 60 

L-cysteine 6 gm. 
Deflavoured cod fish hydrolysate 300 ml. 

(prepared as in Example 2) 
Furoic acid 5 gm. 

After storage for a fe,v days in a closed 65 
vessel the resulting solution had a taste and 
aroma resembling that of meat. 

UNILEVER LIMITED, 
R. Jonas, 

(Agent for the Appii:cants). 

Leamington Spa: Printed for Her .Maj,:,sty's St;.;tfu:nery Off!!.."e, by th.: Courier l'n:ss.-1961. 
Published by The Patent Offire, ZS, South;imptcn Buildin1,,,:;, London, W.C.2, from whlc:h 

copi~ may be obtuinoo. 
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METHOD OF MODIFYING THE TEXTURE OF A PREPARATION 

lnventor(s): 

Applicant(s ): 

Classification: - international: A23C9/12; A23C9/127; A23C9/13; A23C 
- cooperative: A23C9/1216; A23C9/1275 

Application JP20080541774 20061121 Global Dossier 
number: 

Priority number WO2006Fl50506 20061121 ; Fl20050005616 20051122 
(s): 

Also published EP1951061 (A1) EP1951061 (A4) Fl121525 (B) 
as: Fl20055616 (A) WO2007060288 (A1) 

Abstract riot available for JP2009516522 {A} 
Abstract of corresponding document: W02007060288 (A1} 

The invention relates to a method of manufacturing soured fresh dairy products by the 
use of a transglutaminase enzyme, an enzyme~activating compound and an acidifying 
agent and by the addition thereof to a protein source under such circumstances that 
the enzyme is active during acidifying, 
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A PROCESS FOR MAKING CHEESE 

lnventor(s): 

Applicant(s ): 

Classification: - international: A23C19/032; A23C19/04; (IPC1-7): A23C19/032 
- cooperative: A23C19/0328; A23C19/043; C12Y203/02013 

Application JP19970504726 19960625 
number: 

Priority number WO1996DK00279 19960625 ; DK19950000764 19950630 
(s): 

Also published AU6188796 (A) AU695309 (B2) BR9609507 (A) 
as: CN1075354 (C) CN1189764 (A) more 

Abstract riot available for JPHi 1508448 (A} 
Abstract of corresponding document: WO9701961 {Ai} 

The present invention relates to a process for making cheese comprising: a) adding to 
cheesemilk a transglutaminase, incubating for a suitable period, b) incubating with a 
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[0001] 

DESCRIPTION 

GLYCERYL AND GLYCOL ACID COMPOUNDS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the bem~fit of U.S. Provisional Application Serial No. 

60/747,760, filed May 19, 2006, the contents of which are incorporated by reference. 

BACKGROUND OF THE INVENTION 

A. .Field of the Invention 

[0002] The present invention relates generally to a compound that can be used in 

compositions such as cosmetic skin care compositions. The compound can include an acid 

molecule attached to a glycerol or glycol molecule via an ester linkage, 

B. Description of Related Art 

[0003] With ageing, chronic exposure to adverse environmental factors, or 

malnutrition, the visual appearance, physical properties, and physiological functions of skin 

can change in ways that are considered visually undesirable. The most notable and obvious 

changes include the development of fine lines and wrinkles, loss of elasticity, increased 

sagging, loss of finnness, loss of color evenness or tone, coarse surface texture, and mottled 

pigmentation. Less obvious, but measurable changes which occur as skin ages or endures 

chronic environmental insult include a general reduction in cellular and tissue vitality, 

reduction in cell replication rates, reduced cutaneous blood flow, reduced moisture content, 

accumulated errors in strncture and function, alterations in the nomial regulation of common 

biochemical pathways, and a reduction in the skin's ability to remodel and repair itself. 

Many of the alterations in appearance and function of the skin are caused by changes in the 

outer epidermal layer of the skin, while others are caused by changes in the lower dermis. 

[0004] Several different approaches have been used to treat damaged skin caused by 

aging, environmental factors, chemicals, or malnutrition. These approaches can oftentimes 

have various drawbacks, such as significant irritation to the skin or skin toxicity. 
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SUMMARY OF THE INVENTION 

[0005] The present invention overcomes deficiencies in the art In a mm--limiting 

aspect, the invention relates generally to compounds that can be used in compositions such as 

cosmetic and pharmaceutical compositions. In certain embodiments, the compound can 

include an acid rnolecule attached to a glyceryl or glycol molecule via an ester linkage. 

Generic and specific strnctures of these compounds are disclosed throughout this 

specification and incorporated into this section by reference. 

[0006] In certain embodiments, the compounds can be incorporated into a 

composition. The composition can be cosmetic composition or a phannaceutical 

composition. The composition can be topically applied to skin. The compositions can be 

included in a cosmetic vehicle. Non-limiting examples of cosmetic vehicles are disclosed in 

other sections of this specification and are known to those of skill in the art. Examples of 

cosmetic vehicles include emulsions (e.g., oil-in-water and water-in--oil emulsions), creams, 

lotions, solutions (e.g., aqueous or hydro--alcoholic solutions), anhydrous bases (e.g., lipstick 

or a powder), gels, and ointments. In other non-limiting embodiments, the compositions of 

the present invention can be included in anti-aging, cleansing, or moisturizing products. The 

compositions can also be formulated for topical skin application at least 1, 2, 3, 4, 5, 6, 7, or 

more times a day during use. In other aspects of the present invention, compositions can be 

storage stable or color stable, or both. 

[0007] In certain embodiments, the compositions of the present invention can include 

from about 0.001 % to about 20%, by weight or volume, of glyceryl/acid or glycol/acid 

corn pounds, or a combination of both. It should be recognized, however, that the amount of 

the compounds in a composition can be modified below, within, or above this range based on 

the desired results (e.g., l, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 

22,23,24,25,26,27,28,29, 30,31,32,33,34, 35, 36, 37, 38,39,40,41,42,43,44,45,46, 

47, 48, 49, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98, 99%, or more, by weight or 

volume of the composition). Therefore, the amount of a glyceryl/acid or glycol/acid 

compound can include less than 0.001 % or more than 5%, by weight or volume. In other 

aspects, the compositions can indude 0.002, 0.003, 0.004 ... 1, 2, 3, 4, 5, 6, ,7, 8, 9, 10, 11, 12, 

13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 95, 96, 97, 98, 99%, or 

more or, or any range derivable therein, by ·weight or volume of glyceryl or glycol salicylate 

or a combination of both. In other embodiments, the compositions of the present invention 

2 
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can further include a carnitine molecule. The carnitine molecule can be acylated (e.g., acetyl-

1-camitine). In certain aspects, the ratio of any ingredient within the composition when 

compared to another ingredient can be from about 1:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1, 

10:1, 11:1, 12:1, 13:1, 14:1, 15:1, 16:1, 17:1, 18:1, 19:1, 20:1, 21:1, 22:l, 23:1, 24:1, 25:1, 

26:1, 27:1, 28:1, 29:1, 30:1, 31:1, 32:1, 33:1, 34:1, 35:1, 36:1, 37:1, 38:1, 39:1, 40:1, 50:1, 

60:1, 70:1, 80:1, 90:l, 100:1, or more or any number derivable therein, by weight or volume 

of the total composition. In other aspects, the ratio of any ingredient within the composition 

when compared to another ingredient can be from about 1 :2, 1 :3, 1:4, 1:5, 1 :6, 1:7, 1:8, 1 :9, 

1:10, 1:11, 1:12, 1:13, 1:14, 1:15, 1:16, 1:17, 1:18, 1:19, 1:20, 1:21, 1:22, 1:23, 1:24, 1:25, 

1:26, 1:27, 1:28, 1:29, 1:30, 1:31, 1:32, 1:33, 1:34, 1:35, 1:36, 1:37, 1:38, 1:39, 1:40, 1:50, 

1 :60, 1 :70, l :80, 1 :90, 1: 100, or more or any number derivable therein, by weight or volume 

of the total composition. 

[0008] The compositions of the present invention can also be modified to have a 

desired oxygen radical absorbance capacity (ORAC) value. In certain non-limiting aspects, 

the compositions of the present invention can be modified to have an ORAC value per mg of 

at least about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 

25, 26, 27, 28, 29, 30, 35, 40, 45, 50, 55, 60, 70, 80, 90, 95, 100, 200, 300, 400, 500, 600, 

700,800,900, 1000,2000,3000,4000, 5000,6000, 700~ 8000, 9000, 10000, 15000,2000~ 

30000, 50000, 100000 or more or any range derivable therein. 

[0009] In other non-limiting aspects of the present invention, the compositions can 

forther include a vitamin, a mineral, an essential fatty acid, an amino acid (including essential 

and non-essential amino acids), a flavinoid, and!or a protein, or a combination thereof. Non­

limiting examples of vitamins include the B vitamins (e.g., BJ, B2, B6, B12, niacin, folic 

acid, biotin, and pantothenic acid), vitamin C, vitamin D, vitamin E (e.g .. , tocopherol or 

tocopheryl acetate), vitamin A (e.g., palmitate, retinyl palmitate, or retinoic acid), and 

vitamin K. Non-limiting examples of minerals include iron, potassium, phosphorns, 

magnesium, manganese, selenium, and calcium. Non-limiting examples of essential fatty 

acids include Omega 3 (linolenic acid), Omega 6 (linoleic acid) and Omega 9 (oleic acid) 

essential fatty acid, or a combination thereof Non-limiting examples of amino acids include 

essential amino acids (e.g .. , lysine, leucine, isoleucinc, methionine, phenylalanine, threonine, 

t1yptophan, valine, histidine, or arginine) and non-essential amino acids (e.g .. , serine, 

asparagine, glutamine, aspartic acid, glutamic acid, alanine, tyrosine, cysteine, glycine, or 
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proline). Non-limiting examples of flavinoids include anthocyanin compounds (e.g., 

cyanidin-3-glucoside and cyanidin-3-rntinoside). 

[0010] The compositions in non-limiting aspects can have a pH of about 6 to about 9. 

In other aspects, the pH can be 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14. The compositions 

can include a triglyceride. Non-limiting examples include small, medium, and large chain 

triglycerides. In certain aspects, the triglyceride is a medium chain triglyceride (e.g., caprylic 

capric triglyceride). The compositions can also include preservatives. Non-limiting 

examples of preservatives include methylparaben, propylparaben, or a mixture of 

methylparaben and propylparaben. 

[0011] Also disclosed is a method of treating or preventing a skin condition 

comprising topical application of a composition comprising a glyceryl/acid cornpound and/or 

a glyco1/acid compound, wherein the topical application of the composition treats the skin 

condition. Non--limiting examples of skin conditions include pruritus, spider veins, lentigo, 

age spots, senile purpura, keratosis, melasma, blotches, fine lines or wrinkles, nodules, sun 

damaged skin, dermatitis (including, but not limited to seborrheic dermatitis, nummular 

dermatitis, contact de1matitis, atopic dermatitis, exfoliative dermatitis, perioral dennatitis, 

and stasis dermatitis), psoriasis, f<.111iculitis, rosacea, acne, impetigo, erysipelas, erythrasma, 

eczema, and other inflammatory skin conditions. In certain non-limiting aspects, the skin 

condition can be caused by exposure to UV light, age, im1diatio11, chronic sun exposure, 

environmental pollutants, air pollution, wind, cold, heat, chemicals, disease pathologies, 

smoking, or lack of nutrition_ The skin can be facial skin or non-facial skin (e.g., anns, legs, 

bands, chest, back, feet, etc.). The method can further comprise identify a person in need of 

skin treatment. The person can be a male or female. The age of the person can be at least 1, 

2,3, 4, 5, 6, 7, 8, 9, 1~ 15, 2~ 25, 30,35,40, 45, 5~ 55, 60, 65, 7~ 75, 80, 85, 90, 95, or 

more years old, or any range derivable therein. 

[0012] The compositions of the present invention can also be used in methods for 

exfoliate the skin. This allows the user to shed dead skin cells and also encourages the skin's 

natural sloughing process. An advantage of this process is that it reveals and exposes 

"younger," fresher skin. The shedding process unclogs pores, keeps skin clean and helps 

reduce acne breakouts. 
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[0013] The methods of the present invention can also include topically applying an 

amount effective to: increase the stratum cornellm turnover rate of lhe skin; decrease skin 

roughness; increase collagen synthesis in fibroblasts; increase cellular anti-oxidant defense 

mechanisms (e.g.., exogenous additions of anti-oxidants can bolster, replenish, or prevent the 

loss of cellular antioxidants such as catalase and glutathione in skin cells (e.g., keratinocytes, 

melanoc1tes, langerhans cells, etc.) which will reduce or prevent oxidative damage to the 

skin, cellular, proteins, and lipids); inhibit melanin production in melanocytes; reduce or 

prevent oxidative damage to skin (including reducing the amount lipid peroxides and/or 

protein oxidation in the skin); enhance desmosomal degradation, leading to an increase in 

comeocyte desquamation; increase cytokines, hyaluronic acid, cell proliferation, coHagen 

production and epidermal proliferation; nomialize comeocyte cohesion; enhance lipid 

synthesis in the intercellular areas; target the sebum in the sebaceous glands; and activate 

fibroblasts. 

[0014] The compositions of the present invention can also 'oe used in a regimen alone 

or with other compositions (e.g., skin care compositions), For instance, the composition of 

the present invention can be applied in the morning and/or evening at predetermined intervals 

and/or amounts. Alternatively, the compositions of the present invention can be applied in 

the morning and a second skin care composition can be applied in the evening and vice versa. 

[0()15] Also disclosed are methods for using the glyceryl/add compounds and 

glycol/acid compounds as moisturizing agents, film-forming agents, UV absorption agents, 

and/or skin treatment agents. For instance,, the compounds can maintain and/or increase the 

hydration (such as water content) of skin. The compounds can also lubricate the skin. The 

compounds can form a film or barrier on the outer surface of the skin which can reduce or 

prevent the evaporation of water from the skin. In certain aspects, the filrn can have tactile 

properties which make the skin feel soft or smooth. The compounds can also be used as UV 

absorption agents and can be used in methods for increasing the UV absorption 

characteristics of a composition such as, for example, a sunscreen composition. The 

compounds can be used in methods for increasing the SPF of a sunscreen composition" In 

certain aspects, the compounds can be used to increase the efficiency of existing sunscreen 

products and/or sunscreen agents that are used in such products. Altematively, the 

compounds can be used as a stand alone sunscreen agent. In certain embodiments, the 

compounds can be used in methods for reducing or preventing cosmetic compositions from 
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chemical or physical deterioration that is induced by ultraviolet light. The compounds and/or 

compositions of the present invention can diffract or absorb a broad spectrum of UV 

radiation. For example, the compounds and/or compositions can absorb or diffract UVA 

( approximately 3 l 5 to 400nrn), UVB ( approximately 280 to 315) and/or UVC ( approximately 

10 to 280rnn) light. In certain aspects, the compounds and/or compositions can absorb or 

diffract UV light ranging from about 1 to about 400nm, or any integer or range therein (e.g., 

2, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 

21~ 22~ 23~ 24~ 250,260,270,280,290,300,310,320,330,340,350,360,370,380, 

390,399). 

[00] 6] Also contemplated are kits that include the compositions of the present 

invention. ln certain embodiments, the composition is comprised in a container. The 

container can be a bottle, dispenser, or package. The container can dispense a pre-determined 

amount of the composition. In certain aspects, the compositions is dispensed in a spray or 

mist, dollop, or liquid. The container can include indicia on its surface. The indicia can be a 

word, an abbreviation, a picture, or a symbol. 

[0017] Also contemplated is a product comprising a composition of the present 

invention. ln non-limiting aspects, the product can be a cosmetic product. The cosmetic 

product can be those described in other sections of this specification or those known to a 

person of skill in the art. Non-limiting examples of products include a moisturizer, a cream, a 

lotion, a skin softener, a foundation, a night cream, a lipstick, a cleanser, a toner, a sunscreen, 

a mask, or an anti-aging product. 

[0018] It is contemplated that any embodiment discussed in this specification can be 

implemented with respect to any method or composition of the invention, and vice versa. 

Furtherrnore, compositions of the invention can be used to achieve methods of the invention. 

[00 J 9] The term "alkyl" includes straight-chain alkyl groups, branched-chain alkyl 

groups, cycloalkyl (alicyclic) groups, alkyl heteroatom-substituted cycloalkyl groups, and 

cycloalkyl heteroatorn-substituted alkyl groups. 

!0020] The term "a1koxy" includes a group having the structure ------OR, where R is an 

alkyl group. Non--limiting examples of alkoxy groups inc1ude -OCH3, -OCH2CH3, ···· 

OCH2CH2CH3, ---OCH(CH3)2, -OCH(CH2)2, etc. 
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[0021] The term "hydroxyalkyl" includes an alkyl group having at least one hydroxy 

group. 

[0022] The tenn "about" or "approximately" are defined as being close to as 

understood by one of ordinary skill in the art, and in one non-limiting embodiment the terms 

are defined to be within 10%, within 5%1, within 1 %, and/or within 0.5%. 

[0023] The tem1s "inhibiting" or "reducing" or any variation of these terms, when 

used in the claims and/or the specification includes any measurable decrease or complete 

inhibition to achieve a desired result. 

[0024] The term "effective," as that term is used in the specification and/or claims, 

means adequate to accomplish a desired, expected, or intended result. 

[0025] The use of the word "a" or "an" when used in conjunction with the term 

"comprising" in the claims and/or the specification may mean "one," but it is also consistent 

with the meaning of "one or more," "at least one," and "one or more than one." 

[0026] The use of the tem1 "or" in the claims is used to mean "and/or" unless 

explicitly indicated to refer to alternatives only or the alternatives are mutually exclusive, 

although the disclosure supports a definition that refers to only alternatives and "and/or." 

[0027] As used in this specification and claim(s), the words "comprising" (and any 

frnm of comprising, such as "comprise" and "comprises"), "having" (and any form of having, 

such as "have" and "has"), "including" (and any fom1 of including, such as "includes" and 

"include") or "containing" (and any form of containing, such as "contains" and "contain") are 

inclusive or open-ended and do not exclude additional, unrecited elements or method steps. 

[0028] Other objects, features and advantages of the present invention will become 

apparent from the following detailed description. It should be understood, however, that the 

detailed description and the examples, while indicating specific embodiments of the 

invention, are given by way of illustration only. Additionally, it is contemplated that changes 

and modifications \'Ii thin the spirit and scope of the invention will becorne apparent to those 

skilled in the art from this detailed description. 
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DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

[0029] In today's image conscious society, people are continually looking for a 

product that can protect or improve the visual appearance of their skin. Often times, aged 

skin, uneven skin tone, or skin damaged by environmental factors such as UV light, chronic 

sun exposure, environmental pollutants, chemicals, disease pathologies, or smoking, is 

associated with unattractive skin. Compounds of the present invention can be used in all 

types of cosmetic compositions/formulations for treating, preserving, or preventing the 

appeanmce of aged or damaged skin. 

[0030] For instance, the compounds of the present invention can have a wide variety 

of uses in compositions that are applied to skin. Non-limiting examples include using the 

compounds as a moisturizing agent, a film-forming agent, a UV absorption agent, and a skin 

treatment agent. As a moisturizing agent, the compounds can help maintain and/or increase 

the hydration of skin, thereby making the skin softer and more pliable" The compounds can 

also act as lubricants f<.)r the skin to treat, reduce, or prevent skin £laking and dry skin. 

[0031] As a film--forming agent, the compounds can be used to form a fl1m or barrier 

on the outer surface of the skin. This can be beneficial to the skin by reducing or preventing 

the evaporation of water from the skin. Additionally, the film can have tactile properties that 

make the skin feel soft and smooth. 

[0032] As a UV absorption agent, the compounds can be used to protect the cosmetic 

composition :from chemical or physical deterioration induced by ultraviolet li~l-it. The 

compounds can also be used as a sunscreen agent in sunscreen compositions. The 

compounds can also increase the sun protection factor (SPF) of a sunscreen composition that 

already includes a sunscreen agent. 

[0033] As a skin treatment agent, the compounds can be used as active ingredients in 

topical skin care compositions. Non-limiting examples of skin conditions that can be treated 

with the compounds of the present invention are disclosed throughout this specification. 

[0034] These and other aspect of the invention are described in forther non-limiting 

detail below. 
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A. Glyceryl/Acid and Glycol/Acid Compounds 

1. GlyceryliAcid Compounds 

[0035] A glyceryl/acid compound of the present invention can be derived from 

glycerol molecule which has the following strncture: 

_,,~, /''-
HO' l ~OH 

OH 

Glycerol 

The acid portion of the glyceryliacid compounds can be attached via an ester linkage of the 

OH group of the glycerol molecule and the COOH group of the acid molecule. ln non­

limiting aspects, a glyceryl/acid compound can have the following generic chemical 

structure: 

where R, R1, R2, R3, ~' R5, and R6 can each independently be an H, an acid molecule, a 

hydroxy, a halogen, an oxo (e.g., ether), an a1koxy, a silyloxy, an acyl, an aryl, an acety1, a 

carbonyl, a cyano, a heterocydyl, an amido, an aminocarbonyl, an amino, -NH-alkyl, -

N(a1kyl)2, -NH-(substituted alkyl), -N-(substituted alky1)2, -NH-aryl, -N(aryl)2, an azido, a 

trialkylsilyloxy, an acyloxy, a acylamino, a bis-acylamino, an ester, a NO, a NOz, or a sulfo 

(e.g., thioether, thioester, thiocarbonyl, su1fonamido, sulfonyl, etc.). In certain aspects, the 

acid molecule is selected from the group consisting of salicylic acid, cinnamic acid, and 

benzoic acid, and derivatives and substituted acids thereof: Other non-limiting examples of 

acids that can be used in the context of the present invention are described in International 

Cosmetic Ingredient Dictionary and Handbook, 10th Ed., 2004, which is incorporated by 

reference. In certain aspects, at least one of R, R.4, and R6 is an acid, R and Ri are acids, R 

and R6 are acids, R4 and R6 are acids, or R, R4, and R6 are all acids. Non-limiting examples 

of certain glyceryl/acid compounds of the present invention are illustrated below: 
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G!yceryi Morw-Salicylate Glyceryl Mono-Salicylate 

Glyceryl Di-Salicylate Glyceryl Di-Salicyiate 

OH O O OH 

I JL ji J 
[~ 'o/~(~oA("l 
~, ./.,.,.,, o, .,;-0 l~~ ,,,,.,,,. ..::.r ,~,...... ~ 

,,.l ,,OH r ~r 
',,,::-;:,/ 

Glyceryl Tri-Salicylate Glyceryl I\,fono-Renzoate 

0 

Jl ~ .,.,. '· .,,...,,..,., "'-, 
0 y,,.- 1·1 

l," J ',"":,.-_,.,.. 

Glyceryl Mono--Benzoate Glyce1·yl Dl-Ben:wate 
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Glyceryl Di-Benzoate Glyce:ryl Tri--Benzoate 

.,,OH 

~ ( 
.,,,.-, ,,.,.,,,,--~ ,...,-c.l'-. .,,,..1, _,.,.,Ofi r: J '~ 0/ V 

'-......'_,,./ 
Glyceryl Momi-Cimiamate 

Glyceryl Di-Cirmamate G!yceryl Di-Cinnamate 

Gly,:eryl Tri-Cinmmmte 

[0036] The glyceryl/acid compounds and derivatives and modifications of the same 

can be prepared by using convention chemical synthesis techniques (see, e.g .. , Organic 

C-;_ · + ,-th ·c 1 ) 
✓ iierrns,.ry, ::, i:::,c .. 
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2. GlycoL'Acid Compounds 

[0037] A glycol/acid compound of the present invention can be derived from a glycol 

molecule. Glycols are a generic class of dihydric alcohols. Non-limiting examples of glycols 

that can be used in the context of the present invention include: ethylene glycols (e.g., 1, 2 

ethane diol (monoethylene glycol), 2-hydroxyethoxy)ethan-2-ol (diethylene glycol); 

polyethylene glycols (PEGs); propylene glycols (e.g., 1, 2 propane diol, 1, 3 propane diol, 

etc.); and butylene glycols (e.g., 1, 2 butane dfol, 1,3 butane diol, 1, 4 butane diol, etc.). 

Other non-hrniting examples of glycols that can be used in the context of the present 

invention are described in International Cosmetic Ingredient Dictionary and Handbook, 10th 

Ed., 2004, which is incorporated by reference. It certain aspects, the glycol that is used can 

have similar physical and chemical characteristics to glycerol. 

[0038] The acid portion of the glycol/acid compounds can be attached via an ester 

linkage of the OH group of the glycol molecule and the COOH group of the acid molecule. 

ln non-limiting aspects, a glycol/acid compound can have the following generic chemical 

strncture: 

where n can be 2, 3, 4, 5, 6, 7, 8, 9, 10, or more, or any range therein. In certain aspects, n is 

an integer frmn 2 to 4. Yi, Y2, Y3, and Y4, can each independently be OYs, an H, an acid 

molecule attached via an ester hr.Jrnge, a hydroxy, a halogen, an oxo (e.g, ether), an alkoxy, a 

sily1oxy, an acyl, an aryl, an acety1, a carbonyl, a cyano, a heterocyclyl, an amido, an 

aminocarbonyl, an amino, -NH-alkyl, -N(alkyl)2, -NH-(substituted alkyl), -N-(substituted 

alkyl)2, -NH-aryl, -N(arylh, an azido, a trialkylstlyloxy, an acyloxy, a acylamino, a bis­

acylamino, an ester, a NO, a NO2, or a sulfo (e.g., thioether, thiocster, thiocarbonyl, 

sulfonamido, sulfonyl, etc.). In certain aspects, the acid molecule is selected from the group 

consisting of salicylic acid, cirmamic acid, and benzoic acid, and derivatives and substituted 

acids thereof. Other non-limiting examples of acids that can be used in the context of the 

present invention are described in International Cosmetic Ingredient Dictionary and 

Handbook, 10th Ed., 2004, which is incorporated by reference. Y5 can be anyone of tht~ 

groups identified for Y 1, Y 2, Y 3, and Y4 . In certain aspects Y 5 is an acid group. In other 
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embodiments, at least two ofY1, Y2, Y3, and Y4 is a hydroxyl group. Non-limiting examples 

of ce1tain partic.ular glycol/acid compounds of the present invention are inustrated below: 

Ethylene Glycol Di-Salicyla!e 

OH 0 

J Jl ~ . 
,:;:./ --------if,, ',a./ "l/ 
"'~"..-_,,; OH 

Propylene Glycol lVfono-Salicylah~ Propylene Glycol Mono-Salkylate 

Propylene Glycol Di-Salicylate l'ropylene Glycol Di-Salicylate 

0 

..-:;,, _,..JL, .,/'" .,.OH C [ 'o· ~/ 

"'-":::// 

Ethyknc Glycol Monu-Benzoate Ethylene Glycol Di-Benzoate 

H0/.,..""-7/,,.,.. 

0 
1; 

('ro/"-./', C,H 

~,..,...,,... 

0 

'j=o 
/I ~~ 
\I ,\ 

' I \::::::c_/ 

Prnpylrne Glycol Mono-!Jemwate Propylene Glycol Mono-Ben.mate Propylene Glycol lVfono-Ben:rnate 
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Propylene Glycol Di-Benzoate Propyfone Glycol Di-Benzoate 

0 

[:'~)lo,/" 
~'.:..,,,..,,,.,... 

Ethylene Glycol Mono-Ci,rnamate Ethylene Glycol Di-Gnnamate 

0 

~, _)l, /" ,~,.,.. "'o.,, (/~'1/ 
... ~,,.., .......... 

Propylene Glycol Mono-Cimiamate Propylene Glycol Mono-Cinmmmte 

Propylene Glycol Di-Cinnamate 
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[0039] The glycol/acid compounds and derivatives and modifications of the same can 

be prepared by using convention chemical synthesis techniques (see, e.g.., Organic 

C, . -11i Ed, 11en11stry, y· , .). 

3. 

[0040] 

Modifications and Derivatives of Glyceryl/Glycol/Acid Compounds 

Modifications or derivatives of the glyceryl/acid and glycol/acid compounds 

disclosed throughout this specification are contemplated as being usefol with the methods and 

compositions of the present invention. Derivatives and modifications may be prepared and 

the properties of such derivatives and modified compounds may be assayed for their desired 

properties by any method known to those of skill in the art. 

[0041] In certain aspects, "derivative" refers to a chemically modified glyceryl/acid 

or glycol/acid cornpound that still retains the desired effects of the compound prior to the 

chemical modification. Such derivatives may have the addition, removal, or substitution of 

one or more chemical moieties on the glyceryl, glycol, and/or add portion of the compounds. 

Non-limiting examples of the modifications that can be made to these portions of the 

compounds include the addition or removal of alkyl f,Jfoups, carboxyl groups, carbonyl 

groups, hydroxyl groups, nitro b'Toups, amino b'Toups, amide groups, azo groups, sulfate 

groups, sulfonate groups, sulfono groups, sul±bydryl groups, sulfonyl groups, sulfoxido 

groups, phosphate groups, phosphono groups, phosphoryl groups, and/or halide groups. 

Additional modifications can include an addition or a deletion of one or more atoms of the 

atomic framework, for example, substitution of an ethyl by a propyl or substitution of a 

phenyl by a larger or smaller aromatic group, In a cyclic or bicyclic structure, hetero atoms 

such as N, S, or O can be substituted into the structure instead of a carbon atom. 

B Comi)ositions 

[0042] The compounds of the present invention can be inco11Jorated into all types of 

compositions (e.g., cosmetic and pharmaceutical compositions). A person of ordinary skill 

would recognize that the compositions can include any number of combinations of 

glyceryl/acid cornpounds, glycol/acid compounds, and/or additional ingredients, or 

derivatives thereof The concentrations of the glyceryl/acid compounds, glycol/acid 

compounds, and/or additional ingredients, or derivatives thereof: can vary for a given 

composition. This variation can oftentimes depend on the desired characteristics of the final 

composition. In non-limiting embodiments, for example, the compositions may include in 
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their final fom1, for example, at least about 0.0001 %, 0.0002%, 0.0003°/c;, 0.0004%, 0.0005%, 

0.0006~10, 0.0007%, 0.0008~1i, 0.0009%.1, 0.00l0~·'o, 0.0011%, 0.0012%, 0.0013%, 0.0014%, 

0.0015%, 0.0016%, 0.0017%, 0.0018%, 0.0019%, 0.0020%, 0.0021 %, 0.0022%, 0.0023%, 

0.0024%, 0.0025%, 0.0026%, 0.0027%, 0.0028%, 0.0029%, 0.0030%, 0.0031 %, 0.0032%, 

0.0033%, 0.00341%, 0.0035%, 0.0036°1t1, 0.00373/;J, 0.0038%, 0.0039%, 0.0040%, 0.0041 %, 

0.0042%, 0.0043'%, 0.0044%, 0.0045%, 0.0046'%, 0.0047%, 0.0048%, 0J)049%i, 0.0050%, 

0.0051 %, 0.0052%, 0.0053~/;J, 0.0054°/21, 0.0055%, 0.0056%, 0.0057%, 0.0058%, 0.0059%, 

0.0060%, 0.0061 %, 0.0062%, 0.0063%, 0.0064%, 0.0065%, 0.0066%, 0.0067%, 0.0068%, 

0.0069%, 0.0070%, 0.0071%, 0.0072~·'(), 0.0073%, 0.0074%, 0.0075%, 0.0076%, 0.0077%, 

0.0078%, 0.0079%, 0.0080%, 0.0081 %, 0.0082%, 0.0083%, 0.0084%, 0.0085%, 0.0086%, 

0.0087%, 0.0088%, 0.0089%, 0.0090%, 0.0091 %, 0.0092%, 0.0093%, 0.0094%, 0.0095%, 

0.0096%, 0.0097%, 0.0098%, 0.0099%, 0.0100%, 0.0200%, 0.0250%, 0.0275%, 0.0300%, 

0.0325%, 0.0350%, 0.0375%, 0.0400%, 0.0425%, 0.0450%, 0.0475%, 0.0500%1, 0.0525%, 

0.0550%, 0.0575%, 0.0600%1, 0.0625%, 0.0650%, 0.0675%, 0.0700%, 0.0725%, 0.0750%, 

0.0775%, 0.0800%, 0.0825%, 0.0850%, 0.08753/ii, 0.0900%, 0.0925%, 0.0950'%, 0.0975%i, 

OJ 000%, 0.1250%, 0.1500%1, 0.1750%, 0.20003/i;, 0.2250%, 0.2500%, 0.2750%, 0.3000%;, 

0.3250%, 0.3500%, 0.3750%1, 0.4000%,, 0.4250%, 0.4500%, 0.4750°/4.,, 0.5000%, 0.5250%, 

0.0550(%, 0.5750%, 0.6000%, 0.62500.I;,, 0.6500%, 0.6750%, 0.7000%, 0.7250%, 0.7500%, 

0.7750%, 0.8000%, 0.8250%, 0.85000./,,, 0.8750%, 0.9000%, 0.9250%, 0.9500%, 0.9750%, 

1.0%1, 1.1 %, 1.2%, 1.3%, 1.4%:i, 1.5%, 1.6%;, 1.7%, 1.8(%, 1.9%, 2.0%, 2.1 %, 2.2%, 2.3%, 

2.4%, 2.5%, 2.6%, 2.7°/o, 2.8%, 2.9%, 3.0(Yo, 3.1%1, 3.2%, 3.3%, 3.4%, 3.5%, 3.6%, 3.7%, 

3.8%, 3.9%i, 4.0%, 4.1%, 4.2%, 4.3%, 4.4(%, 4.5%, 4.6%, 4.7%, 4.8%, 4.9%, 5.0%, 5.1%, 

5.2%, S.3%i, 5.4%, 5.5%, 5.6%, 5.7%, 5.WYo, 5.9%, 6.0%, 6.1 %, 6.2%, 6.3%, 6.4%, 6.5%, 

6.6%, 6.7%, 6.8(Yo, 6.9%, 7.0%, 7.1 %,, 7.2%, 7.3%, 7.4%, 7.50.{,, 7.6%, 7.7%, 7.8%, 7.9%, 

8.0%, 8.1 %1, 8.2%, 8.3%, 8.4%, 8.5%, 8.6%, 8.7%, 8.8%, 8.9%, 9.0%, 9.1 %, 9.2%, 9.3%, 

9.4%, 9.5%, 9.6%, 9.7%, 9.8%, 9.9%, 10%, 11%1, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 

19%, 20%, 21 %, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45'%, 50'?/,,, 

60%, 65%, 70%, 75%, 80%, 85%, 90%,, 95%, or 99% or any range derivable therein, of at 

least one of the glyceryl/acid compounds, glycol/acid compounds, and/or additional 

ingredients, or derivatives thereof. In certain non-limiting aspects, the percentages can be 

calculated by weight or volume of the total composition. A person of ordinary skill in the art 

would understand that the concentrations can vary depending on the addition, substitution, 

and/or subtraction of the glyccryl/acid compounds, glycol/acid compounds, and additional 

ingredients, or derivatives thereof 
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C Additional Ingredients 

[0043] In addition to the glyceryl/acid compounds and/or glycol/acid compounds 

disclosed throughout this specification, compositions of the present invention can include 

additional ingredients such as cosmetic ingredients and pharmaceutical active ingredients. 

Non-limiting examples of these additional ingredients are described in the following 

subsections. 

Cosmetic Ingredients 

[0044] The CTFA International Cosmetic Ingredient Dictionary and Handbook 

(2004) describes a wide variety of non-limiting cosmetic ingredients that can be used in the 

context of the present invention. Examples of these ingredient classes include: fragrances 

(artificial and natural), dyes and color ingredients (e.g., Blue 1, Blue 1 Lake, Red 40, titanium 

dioxide, D&C blue no. 4, D&C g-;reen no. 5, D&C orange no. 4, D&C red no. 17, D&C red 

no. 33, D&C violet no. 2, D&C yellow no. 10, and D&C yellow no. 11), adsorbents, 

lubricants, solvents, moisturizers (including, e.g., emollients, humectants, film ti.Jm1ers, 

occlusive agents, and agents that affect the natural moisturization mechanisms of the skin), 

water-repellants, UV absorbers (physical and chemical absorbers such as paraaminobenzoic 

acid ("PAHA") and conesponding PABA derivatives, titanium dioxide, zinc oxide, etc.), 

essential oils, vitamins (e.g. A, B, C, D, E, and K), trace metals (e.g. zinc, calcium and 

selenium), anti-irritants (e.g. steroids and non-steroidal anti-infiarnmatories), botanical 

extracts (e.g. aloe vera, chamomile, cucumber extract, ginkgo bi1oba, ginseng, and rosemary), 

anti-microbial agents, antioxidants (e.g., BHT and tocopherol), chelating agents (e.g., 

disodiurn EDTA and tetrasodium EDTA), preservatives (e.g., methylparnben and 

propylparaben), pH adjusters (e.g., sodium hydroxide and citric acid), absorbents (e.g., 

aluminum starch octenylsuccinate, kaolin, corn starch, oat starch, cyclodextrin, talc, and 

zeolite), skin bleaching and lightening agents (e.g., hydroquinone and niacinamide lactate), 

hurnectants (e.g., sorbitol, urea, and manitol), exfoliants, waterproofing agents (e.g., 

magr1esiurn/aluminum hydroxide stearate), skin conditioning agents (e.g., aloe extracts, 

allantoin, bisabolol, ceramides, dimethicone, hya1uronic acid, and dipotassium glycyrrhizate). 

Non-limiting examples of some of these ingredients are provided in the foUowing 

subsections. 
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a. Preservatives 

[0045] Non-limiting examples of preservatives that can be used in the context of the 

present invention include quaternary ammonium preservatives such as polyquaternium-·1 and 

benzalkonium halides (e.g., benzalkonium chloride ("BAC") and benzalkonium bromide), 

parabens (e.g., methylparabens and propylparabens), phenoxyethanol, benzyl alcohol, 

chlorobutanol, phenol, sorbic acid, thimerosal or combinations thereof, 

b. Moisturizers 

[0046] Non-limiting examples of moisturizing agents that can be used with the 

compositions of the present invention can be found in the International Cosmetic Ingredient 

Dictionary, 10th Ed., 2004. Examples include amino acids, chondroitin sulfate, diglycerin, 

erythritol, fructose, glucose, 1,2,6-hexanetriol, honey, hyaluronic acid, hydrogenated honey, 

hydrogenated starch hydrolysate, inositol, lactitol, maltitol, maltose, mannitol, natural 

moisturizing factor, salts of pyrollidone carboxylic acid, potassium PCA, sodium 

glucuronate, sodium PCA, sorbitol, sucrose, trehalose, urea, and xylitoL 

c. Emollients 

[0047] Non-limiting examples of ernollients include, but are not limited to, vegetable 

oils, mineral oils, silicone oils, synthetic and natural waxes, petrolatum, lanolin, aluminum 

magnesium hydroxide stearate (which can also function as a water repellent), and fatty acid 

esters. Non-limiting examples of vegetable oils include safflower oil, com oil, sunflower 

seed oil, and olive oil. 

d. Antioxidants 

[0048] Non-limiting examples of antioxidants include, but are not limited to, acetyl 

cysteine, ascorbic acid, ascorbic acid polypeptide, ascorbyl dipalmitate, ascorbyl 

rnethy1silano1 pectinate, ascorbyl palmitate, ascorbyl stearate, BHA, BHT, t-butyl 

hydroquinone, cysteine, cysteine HCl, diamylhydroquinone, di-t-butylhydroquinone, dicetyl 

thiodipropionate, dioleyl tocopheryl methylsilanol, disodium ascorbyl sulfate, distearyl 

thiodipropionate, ditridecyl thiodipropionate, dOlfocyl gaHate, erythorbic acid, esters of 

ascorbic acid, ethyl ferulate, fernlic acid, gallic acid esters, hydroquinone, isooctyl 

thioglycolate, kojic acid, magnesium asc:orbate, magnesium ascorbyl phosphate, 

methylsilanol asc:orbate, natural botanical anti-oxidants such as green tea or grape seed 

extracts, nordihydroguaiaretic acid, octyl gallate, phenylthiog1ycolic acid, potassium ascorbyl 

tocopheryl phosphate, potassium sulfite, propyl gallate, quinones, rosmarinic acid, sodium 
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