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TapLe I
Glycine Sucrose VPH'M MSGe 5*-Ribo.'» Fat
3 102 305 203 i 20
5 203 305 203 i 20
3 5 203 305 509 2 20
7 203 407 309 2 40
7 203 509 509 2 50
7 203 611 309 2 50
10 407 611 1527 2 50
10 10 407 611 1527 5 160
51 407 1018 1527 5 1527
3 407 1527 1018 10 102
3 0 61l 0 2 0
5 203 611 509 2 00
15 ot 203 611 309 a 30
5 203 0 509 2 50
3 0 611 309 2 30
10 203 814 0 5 10
3 203 611 509 1 40
20 @ Vegetable protoin hydrolysate.
2 Monosodium glutamate.
® 5iRibonuclectides, a S0:50 by weight mixtore of disodium inosinate and disodium
guanylate,
Examers VIH cooled and there is then added from 0.2 to
95 To a 2-liter, 3-necked flask fited with a 16 parts by weight of edible fat.
mechanical stirrer. thermometer and reflux 4. A method according to claim 1 or 2 65
condenser, are added 60 ml. water, 6.0 grams  wherein, after said heating, there is added
L-cysteine hydrochloride and 7.0 grams I-  to the product
cystine  hydrochloride, 6.7 grams glycing {a) from 2 to 15 parts hy weight of mono-
30 hydeochloride, 10.8 grams dexirose and 8.0 sodium glutamate, i
grams arabinose and the mixture is stirred {b) from 3 to 15 parts by weight of vege- 70
after the addition of cach ingredient. The fable protein hydrolysate,
solution iy adjusted to pH 7.5 by the addi (¢} from 1 1o 4 parts by weight of sucrose,
iion of about 10 ml. of 50% aqueons sodium  and thercafter heating the resulting mixture
35 hydroxide. The solutfon ix then heated at  to 70 to 75°C. for 1 to 4 hours.
10°C. for sbout 10 minutes. After cooling 5. The metlod according to claim 4, 75
to 20—25°C., 100 ml water iy added and  wherein the chicken-flavored composition is
the acidity is adjusted to pH 7.5 with IN cooled and Dblended with from 0.2 o 15
aqueons sodiom hydroxide. The resulting  parts of edible fat and from 001 to 0.1 part
40 composition has  chicken taste and aroma. by weight of a 50:50 by weight mixture of
Similarly, when the ingredients of the disodivm inosinate and disodium guanylate, 80
chicken flavored product are nemtralized 10 based on the weight of chicken-favored
a pH of 6.5 rather than 7.5 and the solution  product and then heating 1o a range of from
is heated at 70°C, for 4 hours, & chicken 50--55°C, for a range of from 10 to 30
45 {flavored product is obtained. mintes.
WHAT WE CLAIM IS:— ] 6. The method sccording to clim 4, 85
1. A method for making a chicken- whereln coconut oil is added before or after
flavored composition which comprises mix-  said heating to 70 to 75°C,
ing in an agucous medium a hexose or 7. A method for preparving a chicken-
50 pentose monosaccharide or mixtures thereof,  flavored composition substantially as des
cystine or cysteine or mixtures thereof, and  cribed. 00
glycine in an amount to provide a range of 8. A chicken-flavored composition when-
from 0.85 to 0.5 part per part by weight of ever prepared by the method substantially
the total mixture; nentralizing io a pH In  as described,
35 the range of 6.3 to 7.5 and thereafter heat-
ing at & range of from 70°C. to 100°C. for STEVENS, HEWLETT & PERKINS,
a range of from 10 minutes to 4 hours. Chartered Patent Agents,
2. The method according to claim 1, Agents for the Applicants.
wherein said hexose is deatrose and said
64 pentose is arabinose.

3. The method according to claim 1 or
2, wherein the chicken-flavored product is

Reference hag been directed in pursuance
of Section 9, sub-section (1) of the Pagents
Act, 1949, to Patent No. §36.694.

Printed for Her Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd,—1970.
Poblished at The Patent Office, 23 Southampton Buildings, Londen, W.C.2
from which copies may be pbiained, ’
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COMPLETE SPECIFICATION
A Process for Preparing Meat Extraci-Like Seasoning
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We, Kvowa Haxre Kogyo Co, L1p., 2
corporation  organised under the laws of
Japan, of 4, Ohtemachi-1~chome, (Juyoda-
ku, Tokyo, Tapan, do bhereby declaze the in-
vention, for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be particu-
farly described in and by the following state-
FTSLER

The present Invention relstes to a process
for preparing seasonimgs having a8 meat ex-
tract-like favor by decnmpmmg to 3 suite
able extent a vegetable protein o cell of
veast, bacterbun or fupgus with an enzyme
or acid to form ap amine acidecontaining
peptide mixtere composed mainly of pep-
tide, adding 1o the mixture effective amounts
of seccharides, organic acids, inorganic salts,
Senucleotides,  nucleesides,  gelatine, and
sodium alignate and then reaciing the mix-
fute a3t an elevated temperature.

Mear  exwracts  characteristically  comtain
large quantities of anserine, carnosive and Hke
peptides. The peptides play important roles
i the development of the complex tmstes of
the resalting seasomings. It is well known
fact that a meat-Bke fHaver is generated by
the amino-carbonyl reaction of 2 saccharide,
an amino acid and a peptide. A brown pro-
duet produced in the above case contains
various carbony! compounds, msinly slde-
hydes, and develops a characteristic flavor.
Furthermore, in the case of mest extracts,
organic gcids, §-nucleotides and nuckeosides
also play important roles in the generation
of Havor,

Oae of the objects of the presest inven-
tion is to pr(mdt, an improved process for
the preparvation of meat extract-lke season-
ings,

Another object of the present invention is
to produce a meal extract-like seasoning
which is_substantially undistinguishable from

I R

meat extracts and is an excellent seasoning
substitute for meat extracis,

A further object of the present invention
is to provide an zmpmved precess for pro-
ducing mear extract-like sezsonings which
are exccllent in quelisy,

According to the present invention we pro-
vide 3 process for preparing & mest extraci-
like scasoning which comprises subjecting a
vegetable protein or a cefl of yeast, bacterium
or fungus to decomposition to form an amino
acid-peptide wmixture having an average pep-
udc, length of 4 w0 5 units, .1ddmg; 1o said
mixture 2n  additive comprising at  least
saccharide, organic acld, inorgamic sal, 5%
nuclectide, nuclemzde together with gelatine
and for sodium elginate and reacting the re-
sultant mixture at an clevaed temperature.

In the process of the present invention, the
following aspects of the presenmt provess are
significant: w~

1. The composition of the protein decom-
pesate;

2. The particolar additives, that is sacchar-
ides organic acids 5'-nucleotides nuclec-
sides and gelatine andfor sodimm slginate,
added in the process; and

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

I the case of seasonings of this kind, the
harmony and balance of taste are important,
Thus, the particelsr components and the
amounts thereof should be well harmonised.
In order to form these compogents inte a
mifd, putoral ang harmonised seasoning, the
mixture thereof is heated and reacted 1o
generate & meat extract-like favour.

The process of the present invention, as
Hlustrated below, can be divided into three
steps.

The first step is that of forming a peptide
mixtore decomposing a starting prowein by
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the action of an smeyme and/for acid. This
step is carried out in the following maaner.
To the starting protein 0.1 to 5% of pro-
tease is added to effect enzyme decomposi~
tion, and the reaction is stopped when a
dosized  peptide mixture s formed. In the
case of a crude starting mmaterial containing
cell walls and the lke, 0.5 to 1IN hydro-
chlogic acid is added in an amount of 3 W
6 times the amount (V/W) of the starting
material, and the mixture is treated at a fem-
perature of 100 to 130°C. for 1 1o § hours
to decompose the cell walls, to liberate the
saccharides constitnting the cell walls and to
extract the cell protein. Subsequently, the
decomposate is newmalized and the extracted
protein is decomposed by the aforesaid pro-
tease to form a sugar and amine acid-con-
taining peptide mixture composed mainly of
peptides. Alternately, peptides obtained from
various different starting mewegials may be
mixed together to form a mixture having
a desired composition, Fhe average peptide
tength (hereinafter referred to as A P, L™
of the thus formed peptide mixture should
be adjusted to a length of 4 to § units. The
A P, L. value can be calcalated accerding
to the formula T-N/NH.—N. Furthermore,
in the composition, the ratio of free amino
acid to peptides should be 1 1o 4 w 3. The
above requirements are cenditions necessary
for the development of the tasty flavor of the
product as a meat extrack-ke seasoning.
The sccond step of the provess of

present invention 1s that of adding various
comiponents to the peptide mixture formed
in the first step so that the amount of peptide
mixture becomes 60 to 70% of the total
components of the final product {cadculated
for dry product). Examples of saccharides
which csn be added in the process of the
present invention include onc or more of
hexose, pentoss, disaccharide, bexose mone-
phosphate, penfose monophosphate, and sugar
alcohol. Advantageously, the saccharides are
present in an amount of 2 t0 3 o/ by weight,
hased on the total componeats present. In
the case glycoprotein is used as the starting
material in the first step, free saccharide is
formed and therefore only a small amount,
which normally would be an insulficient por-
tion, need be supplemented. As organic acids
there are added 3 to 10, based on the
weight of the total components of, for ex-
ample, ooe or more merbers selected from
the group consisting of malic acid, succinic
acid, glyeolic acid, cftrie ackd, lactic acid,
fmaric acid and salts thereof. As §7-nucko-
tides, there are added 0.2 yo 2.5%, based on
the weight of the toral componems, of at
least one member of the group consisting
of 5’ -inosinic acid, 5-guanylic acdd and ¥-
xanthylic acid, and salts thereof. The nucleo-
sides which are added during the process of
the present invention include guaposing, ino-

sine, adenosine and xamthosine, Advantage-
ously, the nucleosides are present in an amount
of 0.1 t 19 by weight based on the weight
of the total components, Furthermere, 0.1 to
1%, by weight, based on the weight of the
total components, of gelatine and/or sodium
alginate i¢ added in the process of the present
invention. By the incorporation of the above
components, a harmonized meat extract-like
seasoning baving a complex faste can be
effectively prepared.

In the third step of the process of the
present inventdom, the water comient of the
mixtue obtained in the second step is com-
tolied to 15 to 85%, and the pH thereof i
adjusted 10 5 to 7 by the addition of a basic
material, for example sodium carbonate or
caustic soda or by the addition of a mineral
acid such as for example hydrochloric acid.
The mixture is then bested and reacted at 4
temperature of 50 to 84°C. for 0.5 w© 5 hours
with, stirring in the open at atmospheric pres-
sure. In this step, an amino-carbonyl reac-
tion takes place to produce various favors de-
rived primarily from the carbonyl compounds,
Farthermore, 4 browning reachion Drogresses
to form Bison-organ reaction-positive sub-
stances, whereby o meat extract-like favor is
produced. In this step. the individual com-
ponents are aged and harmonized, whereby
the mixture develops a mild raste Adter
completion of the above reaction, the reac-

‘tion mixture is adjusted to a pH of 5.5 1w

6.5 to prepare a paste ur powdery SEASORIIL.

The following examples are given merely
as illustrative of the present invention and
are not to be considered as limiting. Unless
otherwise noted, the percentages therein are
by weighr.

ExaMpLE 1

To 100 kg. of a dry cell of Corywebac-
terium glutamicum sym. {Micrococens ghida-
wmicus) ATCC 13761 which bas been iso-
lated and dried after completion of a gluta~
mic acid fermentaties, is added water to
make the substrate concentration 109, Sub-
sequently, the suspension Is adinsted to a
pH 7.2 and is charged with 300 g of
#Prozyoee’” (trade name for a profease pro-
duced by Kyowa Hakke Kogyo Co. Lud}, and
cnzyme decomposition Is effected at a tem-
perature of 45--47°C. for 14 hours. In this
step, the protein is decomposed to form pep-
tide, amino acid. The decomposate suspension
is adjusted to a pH of 5.5 by adding 4N
HCL and is then subjected to centrifuge t©
separate  and  remove the wndecomposed
materials. Thereafter, the supernatant is
charged with 5 kg. of active carbon is treared
at 60°C. for 1 hour, and is thea fltered 1
rernove the active carbon. This active carhon
rreatment iy effected in order to barmonize
the taste of the resulting product. The filtrate
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EXAMPLE 2
80 kg. of whear protein is ground snd is

agreeable taste, bitter taste and the like. This
filrate  contains 55 kg of pepide mix-
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has an A. P, L. of 4.5, contained 5C kg. the open at atmospheric pressure. In this
of peptide, 11 kg. of amino acid, 4 kg. of step, a meat fHavor is generated and, qt the
arabinose, mannose and glucose, and other fn-  same time, aging and harmonization achieved,
organic salts, and has a fotz} solid content Furthermoere, water is vaporized, and 100 kg, 20
5 of 80 kg. To this fikrate are added 1 kg  of & meat extract-like seasoning having a total
of sodivm malate, 0.5 kg, of sodkum succinate, solid contenr of 85% and containing 129
i kg of sodium glycolate and 1.5 kg of of sodivm chioride and the sbove-mentioned
sodium lactare as organic acids: 1.2 kz. of  various components  are  produced.  This
sedium 5'-inosinate as 5-nucleotide; and 0.2 seasoning is formed into soup B having the 25
10 kg, of inosine as nuclepside. After dissoby- composition shown in Table 1, and the soup
ing the additives in the filtrate, the solution.  is subjected 1o sensory test according o
is adjusted to a pH of 6.5 by the addition paired preference test, using a panel com-
of sodiom carbonmate, and is concentrated  posed of 31 experts, 1o distinguish said soup
under reduced pressure at 35°~-45°C. o 2 from soup A, to which has been added an 30
15 total solid content of 809%. The concentrate is  equal amount of 2 meat extract. The results
heated at 60°C. for 4 hours with stirring in  are shown in Table 2.
Tante 1
Composition of Soup A
Moest extract® 0.2% | Sedium succinate  §.019
Sodium chloride 0.8% | Carror powder 0.01%, |
Sugar 0.53% | Onion salt 0.03%,
Sodium glutamate  0.2% | Garlic sakt 0.019
H. P, p.*« 0.3% | Curry powder 0.019%
Sodiuvm incsinate 0.01%, | Beef tallow 0.1
* Insoup B, §.2%, of the meat extract-like seasoning of this
example is used i place of the meat extract.
** An amino acid mixture resulting from hydrolyzed plant
protein.
TasLe 2
Results of Organoleptic Tests
Those who preferred soup A 16 members
Those who preferred soup B 15 members
Significance Noge
From the above resuls, it is _cnnﬁrmed that  suspended in water to a substrate Concentra- 40
the seasoning in accordance with the present ton of 10%, and the suspension i adjusted
35 invention is entirely undistinguishable from 1o a pPH of 7.2, The suspension is charged
meat extracts and is an excellent seasoming  with 0.2 kg of the protease “Prozyme”, i
substitutable for meat extracts, subjected to enzyme treaument at 45°—47°C. .
for 1 hour and is then filtrate free from dis~ 45
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tuze having an A. P. L. of 5.5, On the othor
hand, 15 kg. of wheat protein is hydiolyzed
with 45 1. of 330 hydrochlosic aeid st 1207
C. for 3 hougs. Water is added to the hydro-
lysate, to make the substrate concent atiof
1094, Thereafter, vaporization and conzeniza-
tion are repealed 1o reatove enc-hali of the
hydrochloric acid. Subsequently, the Hquor iz
adjusted to a pH of 4.3 by means of Giustiv
soda and is charged with 0.7 kg. of the afore-
said sctive carbom. The misture i treated &t
60°C. for 1 hour amd is then fltered w ob-
tain a Shrate. This filirate containg 12 kg of
an amine scid mixture having ag &. P, Lo of
1.1. The fitrate is mixed with the alore-
said wheat protein enzyme decemposate [0
ohtain 2 peptide mixture having an A P. L.
of 4.6 and containing 53 kg. of peptide and
12 kg of free amino acid, To this T
Yiquor are added 3 kg. of ghicose and 0.5
ke. of sorbitol as saccharides; 2 kg of sedium
mialate, 0.6 k. of sodium succinate and 1 kg.
of sodium citrate as organic acids: 0.5 kg, of
sadinm 5'-guanylare; 0.2 kg. of inosine; and
0.2 kg. of gelatine. Afier dissolving e sddi~
fives in said miiked liquer, the solwien i3
neutratized to g pH of 6.5 by means of sodium
carhonate, and is concenrated under reduced
pressure to a total solid content of 55%.
The concenirate is heated at 657°C. for 3
hours with stirring in the open at aimospheric
pressure and s powderized by the use of &
spray-dryes 1o obtaln 98 kg of a powdary
seasoning. This seasoning contains 347,
sodium chieride, 695 sodium ghutamare, G572,
sodium 3'-guanylate, and like organic ackds,
and brown producis, end Is an exeelent
seasoning having a meat extract-like Havor.
To 100 kg. of “Soymilk™ (trade name for a
purified soybean proteis produced by Honen
Selyu Kogyo Co. Lad), 200 L of GOSN
hydrachloric acid s added, and the miziure
is hydrolyzed at 130°C. for 3 hours, In this
step, a pare of the protein in the starting
mierial is decompozged and, at the same due,
the saccharide portion is decompossd & free
saccharides, After cocling, the hydrolyeate
is nentralized to a pH of 7.2 by msans of
canstic soda or sodiwm carbonste, and water
is added w make 1000 i Subssquently, the
suspension is charged with 0.15 kg of “Pro-
gyme B {mrade name for a protease produced
by Kyowa Hakke Kogye Co. Lid.: and en-
zyme decoinposition s effected at 45470
for 16 bours, By thus effecring the acid de-
composition in combination with the enzyme
decomposition, & peptide mixture having an
A, P. L. of 40 s obmained. After comple-
ton of the sneymxe decomposition, the sus-
pension is adjusted to & plk of 6.5 by means
of hydrochioric acid and Is thea centrifuged

2

~y5 vhiain. 300 1.of & wansparent deComposale

fiquor. To this Yiquer is added 4 kg. of the
active carbon used in Example 1. and the
mixture s treated at 60°C. for 2 heurs and

is then filiered to obtain 780 L of a ftwate
free from bitter taste. This flirate has a total
solid content of 74 kg. and contains 11 kg
of amino acid, 46 kg, of peptide; 4 kg, of such
saccharides as mannose, arabinose, ghicose, and
the Hike, and 105 kg of sodivm chloride.

To this decomposate are added 3 kg of
sodium mslate, 4 kg. of sodium lactate, G.5
kg. of sodium succinate, 1.2 kg of sodivm
57 qnosinste, O.15 kg of fonsine, (.15 kg, of
geloting and 035 kg of sodium  aiginate.
After confirniing that the pHf s 6.5, the mix-
ture is concentrated under reduced pressure
at 40°—45°C o obtain a concentrate having
s toral solid contemt of 8074, Subscquenily,
the concentrate is hested at 80°C, for 2.3
hours with stirring in the open al atmos~
pheric pressure. In this siep, 2 meat flavor
is geperated. In the above manner, 183 kg.
of & meat extraci-like seasoning havigg a
total solid content of 8374 is obiained. This
seasoning comtains 2.8 of sodium gluta-
mate, 1.16% of sodium ingsinate, 104 of
sodinm  chloride and like organic acids,
gaccharides, and peptides, and is an excellent
scusoning having a meat extract-like Havor.

R
D

WHAT WE CLAIM IS:—

i. A process for preparing 2 meat exfract-
like scasoming which comprises subjecting
a vegetable protein or a ceHl of a yeasy
hecteriunt or fangus to decomposition to form
an amine acid-peptide mixture having an
average peptide lemgth of 4 w0 § wnits, add-
ing to said mixture an additive comprising at
least saccharide, organic acid, inorganic salt,
§”.puclectide, nucleoside, together with gela-
ting and/or sodium alginate and reacting the

Tesultant mixture ac an elevated temperature,

2. The process of claim 1, wherein dezom-
pasition s effected by the addition of an en-
zynwe and/or an acid,

3. The process of claim 2, wherein 0.1 to
0.5, of enzymes is added 1o effect enzyme de-

composition.

-

4. The process of claim 2, wherein 3 to

6 times the smount [V/W) of the staxting
material, of 8.5 w IN hydrochloric acid Is
added at a temperature of 100—130°C 1o
effect acid decompositien.

5. The process of claim 1 wherein the ratie
of free amine acid to peptide in the come
position is 1 to about 4 to 5.

6. The process of any of the preceding
vlaims, wherein the saccharide is hexose, hex-
osc monophosphate, pentose, pemivse MONG-
phosphate, disaccharide or sugar alcohol or @
mixiure of any thereof.

7. The process of any of the preceding
rlaims, wherein the organic acid is malic
acid, suceinic scid, glycelic acid, citric acid,
lactic acid, fumaric acid, 3 salt of any there-
of or g mixture of sny of said scids and/for
gults.

8, The process of any of the preceding
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clatms, wherein the 3-nuclectide is §'-ino-
sinfe acid, 3'-guanylic acid, 5'-xanthylic acid,
2 salt thercof or g saimture of any of said
5'-nucleotides and/or sals,

9. The precess of any of the preceding
claims, wherein the nucleoside is guanosine,
inosine, adenosine or xanthesine or a mixture
of any thereof.

10, The process of any of the preceding
claims, wherein the resultant misnire is e~
acted at a temperatie of 50 to 80°C.

iL The process of any of the preceding
claims, wherein the enzyme iz protease and
the protein is glycoprotein.

12. The process of any of the preceding
claims, wherein the additive comprises, based
on the total components, 2 to 55, saccharide,
3 o HY, organic acid, 0.2 to 2,39 §"~nucleo-
tide, 0.1 to 1% nueleoside, 4.1 10 19, gela-
tine or sodium alginate or mixtures thereof
agd it is added to the amino acid-peptide
mixture until the mixture reaches 60 to 709
of the total components of the final pro-
duct.

13, The process of claim 12, wherein

before the reaction, the water comtent of the
mixture is controlled to 15 to 85% and
the pH thereof is adjusted 10 5 te 7 by the
addition of an scidic or basic metal.

14, The process of any of the preceding
claims, wherein after completion of the reac
rion, the reaction mixture is adjusted w0 a
pH of 53 w 65 1o prepare a paste or
powdery seasoning.

13, The process of any of the preceding
claims, whereln the bacternun cell is 8 strain
belonging 1o the genus Micrococcus gheta-
micus ATCC 13781,

16, A process of preparing & seasoning
substantially as described in any of the fore-
going Examples,

17. Seasonings prepared by the process of
any preceding claim,

For the Applicants:
CARPMAELS & RANSFORD,
Chartered Patenr Agents,
24, Southampton Buildings,
Chancery Laoe,
London, W.C.2.

Printad for Her Majosty's Stationery Office,by the Courier Press, Leamington Spa, 1970.
Publishad by The Patent Dffies, 25 Sonthampion Buildings London WO2A 1AY. from
which copies may be obtained.
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(54} IMPROVEMENTS IN OR RELATING TO A PROCESS FOR
PRODUCING A MAILLARD REACTION PRODUCT HAVING
A MEAT-LIXE FLAVOUR

(713 We, Anxomore Co, INC. 3 cor
pmrahsn organized under the laws of Japan,
of Na. 7, I-chame, Takara~che, Lhm-‘»*st_ To-
kyo, Jopar, do hereby declors the invention,
for which we pray that 2 natear may be grant
od to vs, and the methad by which it b 1o
be performed, to be partie ularly described in
and by the follm wwz satement 1 —

This invention relatss to 8 process for pro-
ducing a8 Maiflard senction Brsd* wr havioy @
theat-lire favour.

The Ma Iard roccdon is the pesotion of the
awtine groms of an ‘f‘}ms 'm*d pontide or pro-
tein with fhf_ “alvonsi h\,rcimy.l group of
a sugar, fo other, more ngi 7\
chenpes which res ntually in the forma-
tion of brﬂvmm Tl

apnts, ste fhe Marck In-
ey 1968, Bth ¥ . i
Tt is knows m“ hone Mail{ard ran :tmn
produsts o

satehar

¢ to come erent, and the

woved when this ‘1‘11“ ard ¢
with

anather M&Jiard

Thipsed

reaction
::3«34 By empie;'mfr At~

pratein bydr
foud that ¢
ean be emanloy
foods .
Fwmer, gfneraﬂy spe’ .

1 oy ﬂﬂ-“ arg an'ttlex ﬂf
;',vr—cam"anmg aﬂ'no achlsh in water of
1 -T{ is wu-vg qmqll snd tha velochy of
: 3 setion hatween sulnhur con
iny aming ac r!s and reduclng sugar i
%10\1'

Te iz an oRjest of the rresent fovendon
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Sepording 10 dhe svesent inventlon, there ds

provided a process for producing & Maillard
reaction umdum having a meat-like flavour,
which compwises nwvmg a solution containing
{a} cysting snd/m cysteine and (b) & mducm9
suger at a tempeature of from 30°C, wo
120°C, ar pressure of from 70 to 200

Rgfem® so 25 o produce the desired
Havonred Maillard reaction product.
Generally, the mest-like flavour of the Mail-

fard reaction preduct prepared by the process
of the present invention is produced in a hetter
i d and with a better favour.

Gf‘x‘“”s‘ﬂy. in the process of the invention,
the pH value of the agueons solution of cystine
and/or cysteine and of the reducing sugar is
adjusted o feam 8 fo 10, and the process

sffectsd in an aetoclave. The Maillaed reaction
iz wsually « ‘c,d out with agitaticn,
Examples of the reducing sugsrs which may
be ewploved in the vresent invenrion fnclude
the ponieses hewoses, v}\d thay may be aldoses
or ketoses, The ratio by weizht} betwean cys-
tine and/for C’Vﬂ“\&inn and the reducing sugar
is preforably fmom 0.1 w650 ¢ 1.

The pressyre Jurmw the reaction i from 70
to 200 Kz fom?, ard he eptimzl value de-
pends ®» gome Etent on the waction tempera-
ture and time, I the reaction is carried out
at the same femapersture for the samme time,
but under a;mmﬁh*“ﬂf pressure, the favenr of
the resulting Maitlard reaction product is verv
weall and far from meat-like Baveur, If
the other imnd, the reaction Is corried {;ut
wnder & pressure of more than 280 Eg/em?,

mpes ion of the reducing wwgar in the

s goCHES O A great extent and, accord-
H an desirable irritating
t Tt tenm&rfmn, 18, 28 men~
O 12000, nrﬁferabiy
1&“062. When the reaction i3
caveied out 8t 2 temperatare of more than
120°C, unplessant smells, for ezample a burs-

mw At

v smell and ap tndesiable irritating smedl
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70

become apparent. The duration of the reaction
is usually from 1 to 10 hours, preferably from

cine, jsoleucine, glycine, alanine, lysinc and ar-
ginine, with a reducing sugar.

3 to 5 hours. It 5 also prefersble to use hydrolyzed vege- 35
The colour of the solution prepared by the  table prowin or yeast extract with the
Mailtard reaction under elevated pressure produced by the process of the present fnven-
is vellowish brown and it has a strong stimmlat-  tion in order to improve the meat-like flavour
ing smell. However, a powder having a very of the foodstuff or drink.
favourable flavour Like mear may be obtained ExPERIMENT 1 40
by, for example, usual drying and powdering An aqueous solution of a mixture of cystine
methods such as sprav drying and drying and xylose ina 131 weight ratic was adjusred
under reduced pressure. to pH 9.5, heated at 100°C. at a pressure of
The strengeh of the meat-like favour of the 130 Kg./em.® for 6 hours and then dried to
resulting powder is increased significantly and 2 powder by spray-drying. This powder was 45
ite quality is improved in comparison to those designated (A). As a control, a powder, desig-
of the corresponding Maillard reaction pro- nated {B), was prepared in the same manner
ducts prepared under aumospheric pressure.  as mentioned above but under & pressure of
This is apparent from the results of the follow- 1 Kg.-cm.® inswad of 130 Kg.fom® The
ing experimems and Examples. spray-drying was performed by employing 2 50
The powder of the Maillard reaction pro- nozzle type spray-dryer in which the terapera-
ducts obtained by heating n mixture of cystine  ture at the entrance was in the range from 200
and/or cvsteine and a reducing sugar, can im- o 220°C, and that at the cutlet was in the
prove the flavonr of foodstuffs and drinks  range from 11G to 120%C,
when added in a concentration of from 0.01 Each of the powders (A} and (B) was dis- 55
t0 0.5° based on the weight of the foodstuff  solved in water in a concengration of 10 mgii,
or drink, 50 mg®/, and 100mg%,. _ ‘
The powder may be also used in foodstuffs The aqueous solutions of powders (A) and
or drinks in the form of a mixture in concen~ (B} at the different concentrations were offerad
tration of from 0.05 ro 2%, by weight of the to a panel of 50 members for an orgenoleptic 60
powder and anather Malllard reaction produce  fest, The test was performed by “pair tess”
prepared by the reaction of another amino methed wherein the member selected the sam-
acid, for example ghitamic acid, aspartic acid, ple having the stronger meat-like flavour. The
tryptophan, histidine, threonine, valine, leu- results are shown in the following table 1.
Tasce 1
\ Persons who Persons who
selected selected .
™ sample (A) sample (B) .
Concentration
{mg % .
10 38 12 ol
50 44 6 i
100 34 16 bl
(Note)  **: significantly different at 1% level
*kx:  sjenificantly different at 0.1% level
ExPERIMENT 2 ried qur at 100°C. for 3 hours, having first
10 Grams of cystine and 10g. of xylose were  adjusted the pressure to one of the values
added o 60 mi of water and the pH of the shown in the following Table 2 by the intro-
resulting solution ion was adjusted 1o 8.5. The ducrion of nitrogen gas. 75

solution was poured into an autoclave and Rept
air-tight: then the Maillard reactien was car-

{1} The amount of residual unreacted xylose
was measure and the results are a5 follows:
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TaBrE 2
Beginning pressure (Kg/em®) | Residual xylose (%)

a0 2.06

50 1.92

70 1.54

100 1.30

{itnzizrsésgheﬁc pressure Lo

As Is apparent from the resulis shown in
Table 2, the amount of residual sylose was
simall, Le. the reaction velocity was increased,
when the Maillard reaction was carrfed out
under a pressure of more than 70 Kg/fem?.

{2} The Maillard reaction product prepared
under a pressure of 100 Kg /om.?, as men-
tioned above and that prepared under atmos-

pheric pressure wers subjected to & thin layer
chromatography test.

The Rf valses of a coloured product {A)
of the Maillard reaction and of the coleured
prodisct (B) of a ninhydrin resction were
measared. The developer was a mixture of
methanel, buranol and water €3 1 4 & i), and
;hc—: resufts are shown in the following Table

Tants 3
RF value
&) (B}
Awmospherie pressure 0.68 0.57
100 0,60 0.57

When methancl-CHCL, (1 1} solvent

20 was employed as the developer, the Rf values

5

of {A) and {B) were as shown in the following
Table 4.

Tasrs 4
Rf value
A ) B
Atmospheric pressure T 0.5¢ 048
100 Kg./em?2 .50 0.48

As is apparent from the results of Table
3 and Table 4, the character of the Maillazd
reaction product prepared under elevated pres-
sure is different fromn that of the product pre-
pared under atmospheric pressure and, accord-
ingly, the character of the flavonr is aiso
different.

(3) The absorbancy at Amox 330mu was

measwred for each solution containing 0.1%, of
each of the Maillard reaction products pre-
pared by reacting cystine and xylose for the
the time shown in the following Table 5 under
a pressure of 100 Kg/om® and those pre-
pared at streospheric pressure. The results
were as follows:

1

35
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TagLg 5
Absotbaney (~log T)
Regetion Time 1
{min.} 100 Kg./em.® Asmospheric pressure
30 538 493
60 580 530
90 600 530
120 630 570
210 620 560
As is apperent from the results shows in for 3.5 hours wirh agitation. The resulting
Table 5, the absorbancy of the Maillard reac-  solation of the Maillard reaction product was 45
tion product prepared under elevated pressurc spray-dried to a powder.
5 was Jarger than that of the product prepared A solution containing 0.1% of this powder
under atmospheric pressure, when compered  was offered to & panel of 20 members for an
for the same reaction time. Thus, it is clear organoleptic test and, a5 a result, 17 members
that the velocity of the Maillard reaction of of the panci indicared that the solution had 50
the present invention is promoted by reaction & favourable flavour like that of meat.
10 gt elevated pressure. EXAMPLE 3
The invention will now be illestrated by the 20 Parts by weight of sodivm ghuamate,
following Examples. 1 part by weight of xylose and 0.05 part by
ExampLE 1 weight of 3 mixuwe containing an oquivalent 55
20 Grams of cystine and 1.5 g of xylose amount of cystine and ribese were added
15 were dissolved in S0 ml, of water end the pH 5 parts by weight of water, and the pH of
of the resulting solution was adjusted to 9.5 the resulting solution was adjusted 10 9.0. The
by the addition of caustic soda. The resulting  solution was then reacted at 90°C. at a pres-
solution was poured into #n autoclave and the  sure of 100 Kg.fom?. for an hour, and the 60
reaction was carried out with agitation ar reacted solurion was dricd 1o a powder in 2
20 100°C, at a pressure of 140 Ka./on?, for 3.5 spray-drver of the nozzle tvpe.
hours. By spray-drying the reacted solution, 0.05% by weight of this powder was added
there was obtained 2 powder which had a very 10 3 buckwheat noodle soup and the soup was
favourable flavour, at a yield of 90%. offered 1o 2 panzl of 20 members for an or- 65
The colour of the powder was orzage-yellow ganolepric test. As a resulr of a “pair test”
25 and it was readily soluble in water. 1% members of the panel indicated that the
An aguecus solution containing 0.5% by flavour of the soup containing the powder was
weight of the powder was offered o 2 panet  preferable to a soup not containing the powder.
of 20 members for an organoleptic test. When It was also poinred out by 12 members of the 7€
the panel was asked “What kind of smell has  panel that the soup containing the powder had
39 the solution?” 18 members of the panel indi- 3 meat-like flavour,
cated that it smelt ke an animal foodstuff WHAT WE CLAIM I8:—
and 15 members also indicated that it had & 1. Process for producing & Maillard reaction
meat-tike smell. product having a meat-like flavour, which 75
ExamMpre 2 comprises heating a solution containing (2)
35 10 Grams of cvstine and 10g, of xvlose were cystine andfor cysteine and (b} a reducing
dissolved in 40 ml of water and the pH of sugar at a femperature of frem 50°C. ta
the resulting sclution was adinsted ro 10.0 by 120°C, at a pressure in the range of from 70
adding caustic soda. The solution was heated  to 200 Kg./cm®. so as to produce the desired 80
ar 850C. for 20 minutes under zeration and favoured Maillard reaction product.
40 its pH adjusted 10 8 0. The sohmion was then 7 Process according to Claim 1, wherein
poured into an autoclave, the pressure in the the reaction is effected for from 1 re 10 hours.
auroclave was kept at 100 Kg.fom? with nit- 3. Process according ro Claim 2, wherein 85

rogen gas and the solution heated ar 100°C.

the reaction is effected for from 3 1o § hours.
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4. Process according 1o any preceding claim,
whersin the process Is effected ar a tempera-
ture of from 80 to 100°C,

5. Process according to any preceding claim,
xfézmin the pH of the solution is from § to

6. Process according to any preceding claim,
wherein the solution contains from 01 to 50
parts of cystine sndfor cysteine per pare of
the reducing sugar.

7. Process according o any preceding claim,
wherein the reducing sugar is & hexose or pen-
tose.

8. Process according to Clim 7, whereln
the reducing sugar is xylese.

9, Process according to Claim 1, substamtial-
ly as described in any one of the foregoing
Experiments or Examples,

Q. Process sccarding to Claim 1, and
further comprising drying the Maillard reac-
tion product snd converting it into 2 powder.

11, A Maiflard reaction product whenever
produced by the provess claimed in any one
of Claims 1 t0 9.

12. A Maillard reaction product in powder
form, whenever produced by the prooess of
Claim 10,

13, Process for improving the flavour
antd/or arome of a foodstuft or drink, which
comprises mixing from 001 t» 03% by
weight of the Maillard reaction product
claimed in Glaim 12 with s foodstefl or deink.

4. Process for improving the Havour
and/fer aroma of a foodswuff or drink, which
comprises mixing from 0.05 10 29 by weight
of & mixture of the Maiflard reaction product
claimed in Claim 12 and another Maillord
reaction product obtained by rescting a
different amino acid with & reduncing sugar,
with a {oodstuff or drink.

13, A foodsinff or drink whenever prepared
by the process claimed in Claim 13 or 14

HASELTINE, LAKE & CO.,
Chartered Patent Agents,
28, Southampton Builldings,
£hancery Lane,
London, W.C.2.
Agents for the Applicants,

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1970,
Pyblished by the Fatent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies muy be obiained.
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(71} We, UniLEvER LiMreed, a com-
pany registered under the Iaws of Great
Britain, of Port Sunlight, Birkenhead.
Cheshive. England. do hereby declare the
imvention for which we pray that a patent
muy be granisd 10 us and the methed by
which it 1s {0 be performed, to be partico-
farly deseribed in and by the following state-
ment:

This lavention relates 1o new and valuable
artificial flavouring mixtures, including con-
cenirated as well as ready-for-use foodstulls,
and to processes for the preparation of such
mixigres.

The tasie of meat of many commerciglly
available foodstuffs. such as soups, gravy, is
obtained by incorporating. during their pre-
paration, a produce commercislly known as
meat extract, indicated below as commercial
meat exiract.  This commercial meat extract
i generafly obtained by extraction with
water of the mest of slavghtered caitle,
especially horned cattle, followed by eva-
poration of the greater part of the water, The
conunercial meat extract thus obiained is &
browa product generally containing 15-25%
of moisture, This conumercial meat cxiract
is expensive, iis preparation iv time-consant-
ing and reguires much energy, and the yicld
is only a few percent by weight of ihe ax-
pensive starting material (meaty,

This commercial meal extract i not only
expensive and of variabie guality bui alter
dilution with water, it has a aste different

i from that of a broth or gravy prepared direct

from meat. This difference s probably
caused by certain reactions between various
substances  taking place during the pro-
longed heating when preparing the commer-
cial meat exiract, such ax hetween ansinoe
acids and sugars, which during the prepars-
tien of the fresh extract proceed Joss far or
not at all. Thus undesirable “shades of”
taste and the dark colowr may develop in

iPre

{22) Filed 18 Jan. 1968
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FLAVOUR COMPOSITION

stuffs prepared with it

An object of the invention i to grovide
new, improved, artificislly prepared Ravour.
ing mixturss that do not possess certain un-
desired shades of taste and that are of a
light colour, and provides concemtrated as
well as readydfor-use foodstutfs and a2 peo-
cess for the preparation thereof,

Using the product of this invention com-
mercial meat extract may be pardy or en-
tirely replaced by a meatless composition, 3o
that, beside giving an improved taste and a
lighter colowr, a considerable cost saving cax
be realized. A partial replacemsat of com-
mereial meat extract by an artificial Bavour-
ing mixture acoording o the invention may
already lead to 3 shifting into the back-
ground of an undesirable shade of taste of
the commercial meat extract in the fgpal
foodstuff.  An additional advantage is that
--in contrast with the commerciad meat ex-
tract—the compositions obtained according
te the invention may have a constant quatity
and a constani price.

Various pablications have been issued on
the composition of commercial meat extract,
e.g. by T. Wood and 4. E. Bender tn “The
Biochewical Jouwrnal* 67, 366-373 (1957},
entifed “Analysis of tissue constituents
fcommercial ox-muscle extract™. n g later
publicaton of 4. E. Bemder, T. Wood and
J. A, Palgrave in “Journal of the Science of
Food and Agriculiure” 9th December, 1958,
pp 812817, entitled “Analysis of tissus con-
stituents.  Extract of fresh ox-muscle”, the
compositon of commercial meat extract was
compated with an extract of fresh beef oh-
tained by treating beef with ice-water.

Varicus groups of compounds wers quali-
mtively indicated and quantitatively deter-
mined, among which:

Amino scids and peptides

Organic phosphates finter alia phosphate

containing aming acidst asd  inoresnic

phosphate
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Guanidines {especially creatine—ereati-
ning}

Puriges {frec and combined in nmucleo-

tides}

Organic acids (actic acid, glycolic acid,

suceinie acid, S-hydroxybutyric acid)

as well as reducing sugars and products

such as carnitine, wred, ammonia and in-

organic material not further specified.

In a later publication of T. Wood in
“Journal of Science Food and Agricultwre”,
12th January, 1961, pp 61-69, entitled “The
browning of os-muscle extracis’. aspecially
on page 63, artificial extracts are described,
which were composed based on the results
meniioned in the above publications.

Of these artificial exiracts, in which 2 pep-
tide and the phosphorus contdining aming
acids were lacking, but to which a small
amount of the nucleotide inosinic acid
finosine~5 -monophosphate} had been added,
the authoes state that this product had only
4 [aint taste of meat die to the presence of
this nucleotide. o

In Dutch patent specification 6604578 in
the name of Ajinomoto Co. Inc Tokyo,
artificial flavouring wixtures are described
which serve as a sabstitute for meat extract.

These mintures include amino  acids
phosphaies, 5'-nucleotides and organic acids
{especially lactic acid and succinic acid). As
io the amounts of succinic acid and lactic
acid this specifiication states that the total
smount of organic scid is less than 3 parts
by weight, preferably between 0.1 and 2
paris by weight calculated on the amino
scids excluding the glutemic acid, and that
the amouni of succinic acid should not be
to0 high (although no upper imit is given)
because i the amosnl of Succinic acid is
oo high a taste of crustaces (shell-fish) is
ohtained. In this comnection the publica-
tions of Wood and Bender mention for com-
mercial meat extract 1.42% succinic acid
and-16.40% lactic acid. ie. 2 mutaal weight
ratio-of 1:14:7 and for a product obtained
by extraction of meat with ice-waiet 0.88%
caccinic acid and 23.04% Jactic scid, ie a
muinal weight ratio of 1:26. The artificial

() product obtained by these research workers

60

on the basis of the latter composition tasted
faintly tike meat and therefor provide no
ood substitute for commercial meat exiradt
or meat broth.

The ahove-mentioned Duich specificaiion
chows in the cxamples (le. II to vIih
weight ratios of succinic acid to lactic scid
of aboat 1:6 so ihat upen comparison with
the products with a meaty laste described
by T. Wood the former products - show a
considerably Higher quantity of succinic
acid.

Surprisingly it has now boen found that a
afgller” taste of meat may be obtained if
the weight ratio of succinic acid to Jactic

acid is considerably lower than that which is
described in the above Dutch Specification.
This better taste is obtained i the weight
ratio suocinic acid:lactic acid is between
1:30 and 1:150 and preferably between
1:40 and 1:80. This is unexpected if onc
hears 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
application of considerably lower amousis
of succinic acid with regard 1o lactic acid
hetter results may be obtained.

Accordingly the present invention pro-
vides an artificial favouring mixture com-
prising amino acids, including ghitamic acid,
a nucleotide, succinie acid and 8 hydroxy-
carboxylic acid, which has 2 to § carbon
atoms in the molecule and consists of at
least 30 mo! %, based on the hydroxy car-
boxylic acid, of lactic acid, in which the
weight ratio of succinic acid to hydroxy-
carboxylic acid, calculated as the equimolar
amosunt of lactic acid, is between 1:3¢ and
§: 150,

It has also been found that phosphates
{other than the nucleotides} such as in-
organic and organic phosphates—In contrast
with what has been stated in the above-
mentioned Duich Specification—do not con-
stitute essential ingrediemts of  flavouring
mixiures with @ meaty taste. The presence
of these other phosphates is therefore ac-
cording to the present invention superfluous.
However since {ke use of phosphates in the
foodstuffs industry is wide spread, the in-
vention alse includes the wse of the new
flavouring mixtures in the presence of phos-
phate. :

As the present invention is concerned with
flavouring mixtures, including concentrated
and ready-for-use foodstufls, it is impossibie
to indicate absolufe concentration areas. For
a ready-for-use broth of soup it is in general
Jesirable to work in such concenizations, ob-
serving the above ratio, that the quantity of
succinic acid amounts to between § and 108
milligrams per litre.

For the present invention improved ayti-
ficial flavouring mixtures are obtained with
mixtures in which are present!

Amino acids, including ghutamic acid {ov

its salts}

Nucleotides

Succigic acid

Lactic acid and any other lower hydroxy-

carboxylic acid jr a weight ratio suc-
Snic acid :hydroxycarboxytic acid of
between 1:30 and 1.150; preferably thig
wcéght ratio lies between 1:40 and
i:80.

In order to determine this weight ratio
lactate, succinate and any other salts are
calculated in the form of the free acikd. Any
hydroxycarboxylic acid present other than
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factic acid is ealculated In the form of the
cquimeiar amounts of lactic acid.  The
weight mtio in question is critical for obe
taining « good taste and therefore important.

fnce  producis from  natural  starting
materials such as commercial meat exiract
often vary in compasition in view of their
changeable starting material, and since it is
possible that some natusally occurring pro-
dueis folliil the qualiiative and quantitative
Hnits of this invention, it I8 to be understond
that the nvention therefore does not include
natural products such as extracis of meat,
ner tie incorporation thereof in foodstuifs,
but i related w0 artificially composed
favouring mixtures.

Amino acids can be defined here as the
building nsits of proteins,  As to the selec-
ton of the smino acids and their mutual
fativs, it & prefersble (o dimulate the amino
acid composition of beef broth.

The amine acids required for carrying omt
the invention may be obtained by hydrolysis,
avtolysis or fermenfation. or combinations
of these processes applied to vegctable or
animal proteins, such as soybean protein,
ghten, casein and yeast, or extracts of these.
Although they differ from the composition
according to the invention, the mixtures thug
obtained form an excellent starting materiad
for such compositions. By the addition of
at least some of the components: mucieo-
tides, suecinic aeid and lactic acid and sny
other lower hydroxvearboxylic acid, the
artificial flavourisg sobstance according to
the invention can bz obtained. To obiain
the bost results it is desirable that the amino
acid mixiure has a good taste and i purified,
if necessary.  In addition the inclusion of
an oxira gquamity of certain amine acids,
such us glutamic acid, methionine, alanine,
tryptophane, cysisine, may be desirable. It
is mecessary that glutamic acid and s salis
are present in sufficient amounts io give the
desired coniribution to the taste i the §nal
resdy~-for-use foodstafl, for example in a
broth or soup in a concentration of B.OSST
grams per litre. As to the amount of amino
acids, especially the amount of hydrolysate
it is necessary that this is presemt in the
ready-for-use foodstoll in an amcunt suffi-
clent to give the desired contribution o the
tuste, for example, in a broth or soup in a
concentration of 0.1-7 grams per lire

L is usual for manufacturers of foodstuffs
to add 1o their prodects varions materials
including compositions with a taste of meat,
aming acids such as hydrolysaies, awiolye
sates, and plutamate in varigble amounts. It
is therefore not possible to define exacily
the relative amounts of these compongnis in
the artificial Savouring mixtures according
to the invention since some components may
be present in the foodstuff, Thus the amount
by weight of amino acid, including glulamie

acid to lactic acid (calenlated on bydroxy-
carbouylic acid} 1s  preferably between
E:0.05 aud 1:20. '

The nucleotides employed according to
the invention are flavour boosters, particu- 70
larly the §-ribonuclectides.  As such ars
krown for example adenosine-5"-monophos-
phate  (3-AMP).  gnanosine-$-monophos-
phiate (FGMP), inosine-Y-monophosphate
[5-IMP), xanthesine-5"-monophosphate 75
iXMP), aridine-5-monophosphate (5.
UKP),  cytidine-$-monophosphate (5~
CMP), their wmides. desoxy derivatives
and- salts.

According o the present invention ons 80
special nucleotide may be applied, dui it
may be advantageous 1o we & combination
of mucleotides, Owing to their differing
Havouring properties the amount of nucleos
tide {hat is emploved depends, among other 85
things, on the nature of the nucleotide nsed:
when 3-GMP Is used, the amoumt is 0.053
parls by weight per part of succinic acid
agd Jor S-IMP 0.1-20 paris by weight per
part of succinic acid. With commercially 99
available mixtures containing 3-GMP and
5-IMP in about equal parts, addition of
(1110 parts by weight per part of suceinic
acid i3 suflicient,

According to the invention succinic acid 95
and Iactic acid are employed together, lactic
acid being preferred 1o other lower hydroxy-
carboxylic acids, However, the acid may
partly, ie. to 50 mol % be replaced by other
lower hydroxycarboxylic acids containing 100
2.5 carbon atoms, suck as glyeolic acid,
Sshydroxyhutryic acid and malic acid.

A satisfying mealy 1asite was obtajped
with a misture of amino acids including
gutamic acid. nucleotides, as well as sse- 149
cinie acid and Iactic acid in g weight ratio
between 1:30 and 1:150. prefecably be-
tween 1:40 and 1:80. In a soup such a
mixture was appreciaied as “good™ by a
tasting panel. The appreciation was cleady 110
fess if one of the compouents was left out
of did mot felfil the indicated welght ratio
of sueelnic acid to lactic acid. Too high a
dosage of the sucoinmic acld appearsd to
cause a less good appreciation of the pro- 115
duet. :

The two carboxylie scid components will
aot exclusively occur in the free acid form
in the composition according to the inven-
tion, but pattially in the form of their salts, 120
since the acidity of the ready-for-use produst
is adjusted such that the pH is from 4 to &,
preferably from 4.8 to 6.8, These salty of
suceinic acld and lactic acid as well as thoss
of any other lower hydroxy acids are re- 125
duced fo the corresponding  eguimolar
amounts of succinic aecid and lactic acid for
the purposs of calcufating quantities.

In order to obtain a compostiion with a
fuller meaty tasie, other substances may be 130
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utilized. Thus the amino aciis, nucleotides,
succinic acid and lactic acid in the propor-
tions according to the inventips may be em-
ployed together with at Jeast one compound

5 of at least one of the following clagses of
substances:

1, Amino acids such as homocysteic acid,
oraithine, oxypropline, S-hydroxy gl
tamic acid.

. Peptides such as alanyl-slamine. alanyl-

phenylalanine, alanyl-asparagine. carna-

sine, anserine,

3 Sweetening  substances, both  artificial

sweetcning  substances, such as  sac-

15  charine or cyclamates, and sugars, par
ticularly mono- and disaccharides.

4 Substances with the flavour of meat or
broth, particularly sulphur contaiing
compounds, such as reaction products of
amine acids I cysteinefcystine with
reducing sugars or ascorbic acid. reac-
tion products of hydrogen suiphide with
fower aliphatic aldehydes and ketomes
{e.g. propion aldehyde, croton aldehyds,
methional, mercaptoacetaldehyde).

5. Other volatile sulphur compounds, such
as H.S, mercaptans, disulphides and sul-
phides, such as dimethyl sulphide and
diallyl sulphide.

6. Guunidines, such as
creatinine.

¥ Sahs, such as NaCl and phosphates and
particularly in connestion with pH cos-
trol, acid phosphates like Na,HPO,,
Nat,PO, or other alkali or ammonium
phosphates and organic phosphates, such
as phosphorus containing amine acids.
However, 1t is by no means essential to
incorporate phosphaies.

8, Nitrogen compounds, such as ammonia,
amines, urea, indole and skatole.

9, Unsatutated  or  saturated carboxylic
avids with e.g. 212 varbon atoms.

10, Unsatueated or saturated higher hydroxy-

45 carboxylic acids and y and S-lactones de-
rived therefrom, such as deca- and
dodeca-S-olides 2.3 dimethyl-2.4-atke-
diene-d-ofides.

{]. Lower saturated and unsaturated alde.
fipdes, such as acetaldehyde, propion al-

0

25

creatine  and

30

33

40

50
dehyde. iso-butyraldshyde and hepten-d-
al.
12 Lower  saturated  and unsaturated

Letonss, such as acetone, butanone and

55 diacetyl.

13. Tricholominic acid and ihotenic acid or
their salts.

14. Aromatic or nonaromatic carbocvelic
and for heteroeyclic compounds. such as
ortho amino-acetophenone. Neacetonyl
pyrrole, maltol, isomaltol. ethyl maltol,
{epthionine. hypoxanthine. guanine, ino-
sing and guanosine.

5. Lower saturated and unsaturated alco-

65  hols. such as etbanol. glycerol. ectanol.

60

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

{7. Thickening agents such as gelatin and
starch.

The dosage of these optional ingredients
is dependent on the kind of flavour one
wishes to imitate, on the nature of the food-
stuff to which it is added and or the othet
ingrodients added, such as herbs and spices.

By flavouring mixtures according to the
iavention are to be uadersiood products
such as: substitutes for commercial meat
oxtract, s one employed in the foedstufls
industry, “powdered Ravour” such as that
which may be sprinkled over foodstuffs
shortly before comsumption, gravy cubes,
dried and concentrated soup and in general
all ready-for-use foodstuffs and concentrated
foodstuffs which usually possess a meat of
hroth flavour or in which such 2 shade of 85
fiavour is appreciated. Thus a mete pro-
nounced meat flavour can be imparted
especiatly to soup, concentrated soup (2.2
tinned or dry soup), preserved meals, gravy,
rissoles, preserved meat, e¢.g tinned ham. %0
with the flavouring mixture according {0 the
invention.

The fgvouring mixture according 1o this
invention may also be used to impari a
meaty favour to potato chip and puff type 95
products and to mayonuaise based products.

The flavouring mixtuze according to the
invention may be prepared simply in the
form of a paste. Likewise it is possible to

i

75

80

preparc a granulated ot powder product by 100
using for example Bilers such as kitchen salt,
starch and gelatin.

Further it is possible to cost the powdery
or granulated product with a substance such
as a fat or saccharide. 108

The following examples are given to Hlu-
sitate the mvention.

Example 1

A favouring mixture was prepared by
dissolving the following ingredients in 119
waier:

1.0 g caseln hydrolysate

19 g monosodium glutarnate

0.6 g inosine-5"-monophosphate

0.15 g. succinic acid 115

19.0 g lactic acid

The pH of this solution was adjusted at
60 and subsequently the solution was
dituted to 1 litre. This solution ix referred
to as solativn A, 120

A soup base was prepared by mixing the
foflowing ingredients and diluting them with
water to 1 litre:

6.0 g kitchen salt

i.0 g monosodium glutamate 125

0.5 g yeast extract supplied by Koa. Ned.

Gist- en Spiritusfabriek N.V., Deift,
Holland.
2.0 g lard
0.5 g onion powder 130
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0.02 g. curcuma Example 4
8.03 g, pardey Two flavouring mixtures were prepared
20 g casein hydrolysate by dissolving the following ingredients in
0.07 & mined hechs for soup. water:

5 Selution Solation 70
To | lHre of this soup base 160 ml of E
sojution A was added. Another sampls was  Cassin hydrolysate ID0g 2400¢
prepared by adding to 1 fitre of soup base  Monosodivm glatamate 200z 200g
2 g of meat exiract dissolved ju 100 m! of Inosine-$-monophosphate (.05 g 005g
10 water.  After cooking for 10 minutes the Sucecinic acid 0.10g. G10g 75
two samples were lasted by a panel of 25  Lactic acid 350g 600g

persons in a triangle<fest. In this test 19
pensons  reeognised the deviating sample,
whercas 15 persons out of these 19 preferred

15 the sample containing flavouring mixture A.
This indicates a significant preference for
the preduct prepazed with the artificial
flavouring mixture.

pid) Exgmple 2
A flavopring mixture was prepared by dis
sofving the following ingredients in water:
1.0 g. protein hydrolysate {casein}
1.0 g monvsodium glutamate
25 06 g inosine-S-monophosphate
$.15 g succinie acid
30 2 lactic acid

The pH of this solution was adjusted at
30 6.0 and subsequendy diluted to 1 Htre. This
solution iz referred 1o as solution B,

To [ litre of the soup base described in
Exampte 1 100 m! of solution A was added.
Another sample was prepared by adding to

35 1 lire of this base 100 mi of solativs B.
After cocking for 10 minutes, the two
samples were judged by a panel of 36 per
sous. 26 persons preferred the soup with
the higher content of lactic acid.

4¢  This shows that a favouring mixture in
which the weight ratio succinic acid:lactic
acid is 1:66 s proferred to a favouring mix-
ture in which this ratio is 1:20.

45 Example 3
Two flavosring mixinres were prepared
by dissolving the following ingredients in
water:
Solution Solution
50 C D

Casein hydrolysate 200g 200g
Monosodium glutamate 200 280g
Tnosine-3~-monophosphate 0.05p  005g
Sugcinic acid g.16g 0.10g
55 Lactic acid 860 350g

The pH of these solutions was adjusted ar
5.Z and subsequently the two solutions were
diluted to 1 htre. Then two samples were
60 prepured by diluting 100 ml of the two soln-
tions degeribed above o 1 litre and cooking
for 10 minutes. In as crgancleptic exami-
vation by a panel of 29 persons, 23 persons
preferred the zolution in which the weight
65 ratio suceinic aeid: lactic acid s 1,35,

The pH of these solutions was adjusted at
3.3 and subsequently the two solutions were
diluted fo 1 litre. Thea two samples were
prepared by diluting 100 ml of the two solu- 80
tions described above to 1 litre and cooking
for 10 minutes. . The two samples were
tasted in & triangle-test by & panel of ¢7
persons. 2§ persons indicated the deviating
sample correcily and of these 25 persons 18 85
persons preferred the solution with the
higher confent of lacHe acid.  The mixture
e which the weight ratic succinic aeid:
lactic acid=1:60 was preferred {o the mix-
ture in which this weight ratio s 1:35. 90

Example 5

A flavouring mixture was prepared by dis
solving the following ingredients in watsr-

1.0 g, casein hydrolysate

1.0 g monosodium ghitamate 43

0.6 g. imosine-¥-monophosphate

Q.15 g. snecinic acid

180 g lactic acid

2.5 g. phosphoric acid

The pH of the solution was adjusted av 100
80 and subsequently the solublon was
ditated to 1 litre. This solution is referred
to as Solution F.

To 1 litee soup base from Example 1 100
m! of solution A wag added. Another sample 105
was prepared by adding to 1 lire of thi
base 100 ml of solution F.

After 10 minutes cooking. the two samples
were judged in 2 triangle-test by « group of
36 persons. 13 persons recognized the 11D
deviating sample.  So it appears that the
panel did not taste a difference between
soups to which phosphate had or had not
been added.

Example 6

A flavouring mixture was prepared by dis

solving the following ingredients in water:
10.0 2. casein hydrolysate

38 z monosodinm ghitamate

0.6 g inosine-3moncephosphate 13
0.6 g guanosine-F-monophosphate

8.2 g suceinie acid

140 g. lactic acid

0.1 ¢ malic acid

0.5 g fumaric acid 128
1.8 g taurine

2.0 g carnosine

0.1 g. gvanosine

10 g fructose

0z Kitchen salt 130
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The pH of this sclution was adjusted at

§2 and subseguently ihe solution was

diluted to 1 fitre. This solution is referred

_ to as Solution G.

5 A gravy base was prepared by mixing the
following ingredients and diluting them with
waler to | litre:

: . gelatin

. potato starch

. apion powder

- monosodivm plutamate

tard

. caramel

& pepper

g laurel

02 g cloves

3 g kitchen salt

Ta | tre of the above-mentionsd gravy
mixtuge were added 100 mi of solution G

20 Another sample was prepared by adding to

the gravy base 2.5 g of meat extract in 100

mi of water. Both samples were cooked for

10 minuies and subsequemtly judged by a
panel of 23 persons, 19 persons of the panel

25 preferred the sample containing solution G,

Example 7

30 g of butter weré melied and then
mixed with 30 g of flour. To this were
added while stirring apd heating 200 g of
broth made from 80 g. of meat; the sauce
obtained was finished with 8.01 g, of pepper,
2 g of kiwchen salt and 035 g of mono-
sodtum glutamate. 100 g of finely divided
vesl, well-done in an ample amount of
35 waler, were mixed therewith. After shaping
and dusting the rissoles so produced were
fried in frving fal

In the same way rissoles were made in
which, instead of 200 ml of broth, 200 mi of
a 10 times difuted solution G (see Example
) were added.

A panel of 25 persons did net detect a
significant difference between the two formu-
iations.

45 Example 8

Spus soybean protein fibres  were
shoroughly ~ washed and  subsequently
roughly cut. The pieces thus oblained were
ground with an excess of water i 3 house-

50 hold-mixer and then sicved out. The mix-

ure was then cocked in water for 15
minutes. and after cooling separated using
a sieve from the superfluous water. Further
water was removed by prossing the sieved
55 out product in a cloth. To 100 g of this
product was subsegueatly added 1 g kitchen
salt, 20 g of pasteurised egg-white and soms
caramel. After mixing thoroughly the mix-
fure was pressed {nto an artificial sausage

60 casing and coagulated in 2 boiling water

bath for 3¢ minutes.

Tn exactly the same way imifation 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:

[
"

jit

on T T i
0 1 08 09 0

<

fd% [

0D 2 MW b Lh s

=1

=

H

4

0.040 g. casein hydrolysate

.19 g. inosine-Y-monophosphate

0.005 g. succinic acid

0.380 g sodium lactate

All tasters were manimously of the 74
opinion that the latter product had 2 good
taste of cooked wmeat, whereas the former
product oaly had a salty taste.

Example 9

Two flavouring mixtures were prepared 75
by dissolving the following ingredients in
water:

Solution Solution
H i

Casein hydrolysate, non-satine 110 1.0 80
Monosodium ghutamate 0.19 —
Inosine-5-monophosphate 0.1 645
Succinic acid 0.18 0.18
Lactic acid 1286 125
Kitchen salt (.36 L0 85
Phospharic acid 0.2¢ —
Sodium tartrate .10 —
Ammonium chloride 0.16 —
Gilucose 0.50 —
Lactose 01 — 9
Maize starch 0.05 —
Creatine .31 8.30

The pH of these two sclulions was ad-
justed at 5.5 and subsequently the two solu-
tions were diluted to 1 litre.

2 ijtres of soup base were prepared by
mixing the following ingredients and dilut-
jug them with water to 2 litres:

7. lard
. garlic powder
0.34 g. carrot powder

> g caramel dye

92 g. sugar
g salt
112 g. onion powder
19 monasodium glutamate
i1.2 casein hydrobysate
1.34 g meat extract

To this soup base were added per litte
100 m! soluiion H and 100 ml solution I,
respectively.  After cocking for 18 minutes
the two soups were judged organoleptically
by a taste panel of 29 persons. 26 persons
preferred the soup prepared with sotution I

Example 10

A dried pulverized Savouring mixture was
prepared in the following way: g
sodium lactate solution (609 by weight
pH=(.0) were mixed with 1200 g potate
starch. After setting a loose mass resulted,
which was dried and subseguently ground.
To 1100 g of the powder obtaised in thi
way éhe following ground ingredients were
added:

105

o

160
g
e

115

120

6.0 g succinic acid 125
150 g inosine-5-monophosphate

30 g guanosine-5~monophosphate

106 g casein hydrolysate

100 g. kitchen salt '30

10.0 g taurine
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10.0 g plucose

10 g malic acid

By thoroughly mixing these componenis a
pulverized favouring mixture was obtained.

5 Subsequently two sumples were prepared,
one by dissolving 3 g of commereial meat
extract i 1 Hwre of water and another by
dissolving 7 g of the favouring mixiure de-
seribed above in I Hire of water. After

18 cooking for 10 minutes the two samples were
judged organvieptically.

The taste of the solution containisg the
artificial flavouring mixture was almost un-
animonsly preferred.

i5 Example ¥

A dry soup was prepared by mixing the
following ingredients :

70.0 g pulverizad artificial flavouring mix-
ture (see Bxample 1)

20 {00 g monosodium glutamate
200 g casein hydrofvsate
30 g dried onions
4} g dried meal
16 g milk powder
75 S0 g fa
4 g paprika
1 g dried green leck
0.2 g pepper
0.2 g thyme
ag 01 g laured
0.1 g mace
600 g salt.

A ready-for-use soup was prepared by
adding 65 g of this dry powder to 2 lifres of
35 hot water. After cooking for 10 minuies this
soup was organoleptically judged and guali-
fled as & very good beef soup.
Example 12
A soup base of a volume of 2 litres was
40 prepared {rom the following ingredients :
200 g Iecks
120 g noodies
100 g. carrois
70 g. onions
45 32 g kitchen salt
25 g fat
10 g celery leaves
H) g. parsfey
3 g monosodium glutamate
50 2 g hydrolysed soy protein
0.2 g pepper
A flavouring mixture was prepared by
dissolving  the following inpredients in
wafer:
55 168 2. lactie acid

3.0 gz, kitohen salt

0.3 g suceinic soid

0.7 g. inosine-5-monophosphaie

0.1 g &-puanosine-5-monrophosphale
&0 2.0 g creatine

8.2 g malic acid

The pH of this solution was adjosted to
5.8 and the volume of the solution was made
up to 1 Hire.

65 A comcentrated soup was prepared by

mixing 400 ml of the soup base with 100 mi
of the flavouring composition, The result-
g product was sterilized in 0.5 ltre cans
for 1 hour at 120°C, A refercnce sample
was prepared by mixing 400 mt of the soup T0
base with 100 mi of water containing 1.5 g.
of meat estract of first quality. This refer-
ence sample was sterilized in the same way
as the sample with the flavouring composi-
tien,

A product ready for consumption was
srepared by mixing the contents of four cans
with 2 litres of water and by heating the
regulting mixtare to the boil, _

Both samples were tasted by a panel con- 80
sisting of 35 persons. 27 members of the
panel preferred the sample containing the
artificial favouring composition.

WHAT WE CLAIM I8:

1. An artificial flavouring mixture com- 85
prising amine acids, inchuding ghutamic acid,

# nucleotide, snecinie acid and a hydroxy-
carboxylic acid, which has 2 to § carbon
atomg in the molecule and consists of at
least 30 mol %, based on the hydroxvear- 90
boxylic acid, of lactic acid, in ‘which the
weight ratio of snecinie scid to hydroxvear-
boxylic acid. calcalated as the equimolar
amount of lactic acid, is betwean §:30 and
¥:130, 85

2. Ag artificial flavouring mixture accord-
ing to Clatm 1, in which the weight ratio of
succinic acid to hydrexycarboxylic acid as
c!iefgiged in Claim 1 is between 1:40 and

3. An artificial flavonring mixiure accord-
ing ¢ Claim 1 or 2, in which all the hy-
droxyearboxylic acid is lactic acid.

4. An artilicis] Havouring mixture accord-
ing to any of the preceding claits, in which
the nucleotide comprises & §-ribonucleotide,

5. An artificial flavouring mixture accord-
ing to any of the preceding claims, in which
the nucleotide comprises  guanosine-5'-
monephosphate.

6. An artificial flavouring mixture accord-
ing to any of the preceding claims, in which
the nucleotide comprises inosine-3-mono-
phosphate.

T, An artificial 8svouring mixiure accord-
ing to agy of the preceding claims, in whick
the weight ratio of succinie acid to nucleo-
Hide is between 1:0.05 and 1:20.

B. An artificial favouring mizture accond-
ing to any of the preceding claims, in which
the weight ratio of amino acid, including
slutamic acid, to hydroxyearboxyHe avid &
between 1005 and 1:20.

9, An artificial Bavouring mixtere accord-
ing to any of the preceding claims, in which
the aming acids are obtained by hydrofysis,
autolysis, or fermentation of vegetable or
amimal protetns or extracts thereof and in
whick at least onme additional smino acid
selected from methionine, alanine, trypto-

]

~3

160

105

119

] ]

120
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phane, cysteine has been added,

$0. An artificial  flavouring  mixture
sccording to any of the preceding claims,
which is free of phosphates, efther inorganic
or organic other than nucleotides.

Bl An artificial flavouring mixtuere as
claimed i Claim I and substantially as de-
scribed herein with reference 1o any one of
the examples of the inveation

12. A process for the preparation of an
artificial flavouring mixture by mixing
amino acids including glatamie acid, nucleo-
tides, succinic acid and hydroxyearboxylic
acid having 2-§ carbon atoms and including

at least 50 mol % lactic acid, in which the
weight ratio of succinic acid to hydroxy-
carboxylic acid containing 2-3 carbon atoms
in the molecule and consisting of at least
50 mol % of lactic acid, reduced to the equi-
molar amount of lactic aeid, is between 1:30
and 1:150.

13. A foodstuff comprising an artificial
favouring mixture as claimed in apy one of
the Claims 1 to 11 or produced by a prooess
as claimed in Claim 12.

1. E. FARNDON,
Chartered Patent Agent.
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Southampton Buildings,
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{(34) FLAVOURING COMPOSITIONS

(715 We, UNILEVER LIMITED, a come
pany registersd under the laws of Great

Althongh such artificial flavouring com-
positions are in the firse place nsed for abw

Britain, of Porc Bunlight, Birkeshead, taining and/or improving tastes correspond~ 50
Cheshire, England, do hereby declare the fn- ing with those of meat originating from warm.
vention for which we pray that a patent may  blooded animale, they can albo be used for
be granted to us and the method by which it obtaining sadfor improving tastes  ocorve-
Is o be performed, to be particulatly des-  sponding with those of ment originating from
cribed in and by the following watement:—  other animals, such as fish {e.p. tunny), cruse- 5§
The invention relates to o process of pre~  aceans (e.g. lobster), shell-fish (e.g. mussels).
paring artificial flavousing compositions hav- In the following specification, thevefore,
ing 3 mesty taste, and to andficial flavouring by artificial favouring composition having &
compositions, meaty taste are understood, besides conces-~
The memy maste of magny coammercislly  teates, also ready-for-use foodstuffs having 2 60
available foodstuffs, such as soups, gravies and menty taste, inclading those already contain-
preserved mests, is offen obtained by incor-  ing meat snd mear extracty, the termt “meat”
potating during their preparation 2 prodect including meat originating from  warmi-
which 15 keown i trade 85 s mweat extract, blooded animals as wall as that from other
herein referred to as “commercial meat ex-  andmals meptioned  above.  Examples of 65
rract”, This product, however, which is nop- flavouring compositions according to the ia-
wally obtained by water exiraction of meat, vention are avtificial meat sxtract, “powdered
particolarly beef, followed by evaporation of Havaur”, gravy cubes or gravy powder, con-
the grester part of the water, has variows centrated soup {in tins or in dry form), soup,
drawbacks, In the fisst place, owing te the lobster soup, preserved meals, preserved meat, 79
costly wnd time-consuming method of pre-  such as finned ham, preserved fish, such as
pavation it Is mot only relatively expensive, tinned tunny, risoles, “nasi goveng”, potato
bur {ts quality is not very constant, snd after chips, and the lke,
dilution with water it taste is different from Fnown compoments of sueh  astificial
that of the broth us gravy divecily prepated flavowsing compesiions  include: protein 7%
from meat, hydrolysates, single amine acids, particulacly
In the preparstion of foodstuffs having 2 L-ghutaming acid and/for & salt thercof, more
meaty taste sttempis have been made to re-  pardcularly the monosodium  salt (usually
place this commercial meat extract partly or  abbreviated to MSG} end nucleotides, par-
completely by artificia] fevowsing composi- teslarly §*-ribanucleotides, such as guanosine- 89
tions. The componemts of such favouring  5’-monophosphaie (SGMF),  inosine-37.
compositions include compounds which oither menophosphate (3IMP) and adenosine-5'-
as such or in combination have a taste monophosphate (3-AMPY. It has further
approximating that of meat cxtmacts or of heen proposed to incorporate in such Havour~
meat-containing  foodsiufls. Ing compositions swcciuic acid or a salt there- 85
Such ayrificial favowring compositions ars  of, Altheugh the flaveuring compositions thus
used both in the preparation of concenistes  obtained possesy a chavacteristic taste indesd,
(sach as “powdered favour”, gravy cubes, yet they do not always fulfil the purpose
gravy powder and concentrated soupt which  aimed at, g this teste or sometimes their
by dilution wirh other foodgrade ingredients aftertaste is oftes experieaced as “sharp”, 9

can be processed into ready-for-wse foedstuffs
having 2 meaty wste, and in the industeial
preparation of foodstuffs which are ready for
e (such as soup and preserved mealsy,

{Price 5. 0, (25p)]

Thus, the taste of Bavowring compositions
containing plutamic acid sndfor  5’-ribo-
pucleotides but in partionlar of compositions
containing succinic acid cax be rounded and
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made milder by combining these acids or ing as precursor, i, & compound which'unde:r
their corresponding sals with pyrrolidone car- the conditions applied during preparation of
boxylic acdid. the ready-for-use foodstutfs with or from the

Accordingly the present imvention provides flavouring compaosition is converted to & con-

5 an artificial flavouring composition compris- siderable degree, preferably for mwore thane 70
ing pyrrolidone carboxylic acid and succinic 209, into pyrrolidons carboxylic acid, whick
acid in which the weight ratic of the acids, eventually also jeads to the above re§ult. An
calculated as free acids, is pyrrolidone car- example of such a precursor is glutamine. =
boxylic acid 1 part w succinic acid 0.01 up When the pyrrofidene carboxylic acid i

10 te § parts. partly or completely replaced by a precwsor, 75

A preferred ratio 1o 1 part of pyrrofidone such as glutamine, such an amount thereof is -
carhoxylic acid to 0.02 up 1o | parts of suc taken, that the weight rativ of the pyrrolidene
cinic acid. carbogylic acid present in the ready-for-use

These flavouring composiions of this in- producis will fall within the above piven

15 vention can o usefully contain plutamic limits, both in yelation 1o the other aferemen~ B0
acid in which case the weight ratic of pyrroli-  tioned flavouring compounds (succinic acid,
dome carboxylic acid 1o ghismic acid, cal- glutamic acid and 5’ ribonucleotidesy and in
culared s the free acid, is 1 part pyyrofidone  relation to the ready-for-use product.
carbogylic acid to 0.02 uwp 10 50 parts of The pyrrofidone carquyiic_ acid s a well«

20 ghwemic acid, preferably 1 to 0.25 vp w 25 koown compound, which in an aqueous 85

medium is in equilibrium with glutsmic zcid.

Flavouring compositions according to the The factors which are of importance with re«
invention can also contain 5'-ribenncleotides tpect o this equifibrium luve been the sub=
wogether with the pyrolidone carboxylic acid  ject of extenmsive investigations, in which i

25 and soecinic acid and, optionally glutamic Was found, Inter alia, that ring closure is com~ 50
acid, the weight ratio, calculated as free acid, plere at pH 7. The mite of reaction of this
is 1 part of pyrrolidone carboxylic acid to THIE closure reaction is, however, very slow
0.01 up to 10 parts of 5'-ribopucleotide, pre- 8t this pH. Thus, on heating ghutamic acid in
ferably 1 part o 0.03 up to 5 parts. an aquecns medivm at pH 7 at 100°C for

50  Since the present invemtion relates to 2—3 hes, only abour 19 of this product s 95
fiavouring compositions for use in both con converted into pyrrolidane carhosylic acid.
centrated and ready-for-use foodstuffs, iv is Further, pyrrolidene carbowylic acid can be
not possible o indicate absolute concentrasion  formed by ring closure of glutamine with
ranges applying to &1l favouring compositians. splitting off of ammonia, which ring closurs

35 For a ready-for-use foodstuff, such as soup, Proceeds far more rapidly. 100
broth, ragout and nasi goreng, it is generslly Although in the Heerature many investiga-
desirable to employ such concentrations that tons have been described with regard to the
the amount of pyrrolidone carboxylic acid substances occurring in meal and meal e~
{calculated as free acid) is 0.01~10, prefer- 173§ which might contzibme to the taste of

40 ably 0.1~3 g/kg. For concentrated flavour- these prodacts, which investingstions were }05
ing compositions, such as liquid or solid usaally based on sensitive methods of separa-
“sprinkling favour”, gravy cubes or gravy Gon and identification, there i» not o single
powder and concenurated soup (in tins or ip CAse IO which niention is made of pyrrofidone
dry form), which by dilution with other food~ carboxylic scid as component of meat ex»

45 grade components can be converied inte a Wacts, 110
ready-for-use foodstoff, it is genersily, desir- Neither does the Hterature coniain any des~
able to choese such a concentration of pyrroli- cripton of anificial favouring compositions
done carboxylic acid that after addition of the With a meaty taste comprising pyrrofidone
favouring composition or processing it to carboxylic acid as taste-modifying agent,

50 ready foodstuffs the concentzation cbtained It 5 known indeed thar pyrrolidone car- 115
thersin corresponds with the aforesaid con boxylic acid is found in & number of products
cenfration of 0.01—10, preferably 0.]—3 of vegemble origin. Among other things, ir £
o/ke. forms a componest of certain Japanese soy-

Pyrrolidone carboxylic acid contains an  bean  sauces, Furthermore, 2 number of

55 asymunetric carbon atom hesce 2 optical iso-  authers associate the so-called “off-flavow™ 130 %
mers exist. The T-pyrrolidone carboxytic seid  of certain foodstuffs of vegewble origin with
has particularly favourable tasie-modifying their comtent of pyrrolidone carbaxylic acid,
characteristics, so that in the prepamation of It appears that the compovad is found in &
artificial flavouring compositionss according to  number of sterilised products (bests, toma-

60 the invention, it is preferred to use this com-  foes, maize and cherries), whereas n fresh 125
pound or precursors thereof, condition these products do mot comiain

Although it is preforred to incorporst in pyrrolidene carboxylic acid or conmin it in
these Bavour compositions pyrrolidone car- & muuch lower concentration. In this connec-
boxylic acid as such, it may also be partly tion it could be shown that under the influence

65 or complewsly replaced by a compound act- of the sterilisation conditions employed the 130
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acid was formed from ghutamine, whereas the
glutansic acid was not converted under these
conditions into pyrrolidone carboxylic acid.

It has been suggested in the Hierature to
employ the hygroscopic properties of the salts
of pyreolidone carboxylic acid by adding these
salty as agents for promoting maisture reten-
tion to products which tead to lose moisture
when exposed to the alr, such as cosmictics,
emulsions and foodstuffs; In order to producs
the desired offecr these products should they
contain at least 2, but preferably 4 to 1004
by wt of such a2 sal,

On the basis of the properties of pyrroli-
dome carboxylic acid desqribed above, it is
very surprising that this product can he applied
as taste-modifying agent in flavouring com-
positions having & meaty taste.

Further, certain linsitations should be made
with respect to artificiat Havouring composi
tons with & meaty taste to which ghutamie
acid ar MSG, respsctively, have been added
as the flavouring component. Although, as
stated before, in the sterilisation of vegerable
foodsiuffs containing ghutamic acid ne con-
version of this product into pyrrolidone car-
boxylic acid can be established, i should seiil
be taken into accouny, onm the basis of the
chemical properties of the said product, that
such « conversion vakes place, be it for a small
percentage up to maxintum of 2%. However,
from taste tests it has appeared that ju ard.
ficial  flavowrings  compositions containing
glutamic acid In combination wirh prarolidone
carboxylic ackd no taste improving effect can
be esmblished if the amount of prrrelidone
carboxylic actd iz less than 2% by wt. of the
ghitamic acid present. Se, as far ag heating
{e.g. for sterilisation purpozesy wonld lead to
the formation of pyrrolidens carhosvlic eid,
the amount of this acid s insefficient to pro-
duce the desired effect, so thet for such
glutamic acid containing flaveuring composi-
tons it remain necessary w add pyrrolidase
carboxylic acid. For clarity’s sake therefore,
It is smated that the invention inchudes neither
processes nor flavouring compositions in whick
the pyreolidone carboxylic acid exclusively
originates from glatamic anid,

If desfred, other components than those
already mentioned above may be Incorporated
in the favouring compositions according to
the invention, The §rst of such COmpoRents
to be considered are kitchemsalt, carboxyhc
acids gther than those already mentioned, such
as lactic acid snd malic acid, end amine scids
pther than glutamic acid, By amine acids are
understond here the building stones of pro-
wing, such as alanine, histidine, arginine,
threonine, methionine angd leucine. As regards
the mutual ratio of these amino acids the aim
is preferably to approach an amine cadi com-
position such a3 that of meat broth.

The amine acid mixmres w0 be wed for
carrying out the invention can be cbuained in

8 simple way by hydrolysis, ausodysis or fer~
mentation, or combinaticas thereof, of vege-
teble or animal proteins, such as soybean
protein, glaten, casein and yeast, or of ex-
tracts of these products,

Further compounds or classes of come
pounds which can be applied advanfagoously
in the favouring compositions accovding 1o
the invemtion are the following : —

1} Amioo &cids such as homo-cysteing acid,
arnithine, oxyproline and B-hydrexy-glutamic
acid.

2¥ Peptides, such as alanyl-alsnine, alenyl-
fenylalanine, ananyl-asparagie, carnosine and
anserine,

3} ¥-ribenuclectides other than  thoss
ahready mentioned above, such 85 xanthosew
S'-monephosphate  (V-XMP),  uridine-5'-
wmonophiosphate (3-UMP), cytidine-3'-mono-
phosphate (5-CMP), as well as their amides,
desoxy derivatives.

43 Artificial gweetening substances.

5} Substances having the favour of meat
or broth; particulaxly sulphur containing com-
pounds, such as compoundy obtained by reace
o of amine acids like cysteinefoystine with
reducing sugars, ascorbic acid and the like,
reaction products of hydrogen sulphide with
lower aliphatic aldebydes or ketones {e.g. pro-
plotaldehyde, crotonaldehyde,  methional,
mercaptoacetaldshyde’,

& Other volatile sulphar compounds, such
ag HM.S, mercaptans, disulphides and gul-
phides, soch as dimethel sulphide and diallyl
sulphide,

7} Guanidines, such as creatine and creat
inine.

8} Salts, such as phosphates, particulazly in
connection with the pH, so-called acid phos-
phare like Na,BPC,, NaILPO of other alkali
or ammenium phosphates and oganic phos.
phates, such as phosphorug containing aming
acids,

9 Nitrogen compeunds, such ag amnonia,
araines, nrea.

10 Saturated or unsararated carbexylic

acids having 2—-12 carbon atoms.
11y Sstrated o  umsaturated higher
hydrexycarbonylic acids and 5. and o

lactonies derived therefrom, such as deca-
dodeta~5-nitdes
dicne-4-olides.
12} Lower saterated and voseturated alde.
hydes, e.g accmldehyde; propionaldehyde,
Isobutyraldehyds and hepten-d-al,

and
and  2,3-dimethyl-2,4-alka-

13y Lower saturated and  unsamurased
ketones, such as acetone, butanone and di-
acetyl

14y Tricholominic acid angd ibotemic acid
or their salts,

15} Aromatic or non-sromatic carboeyelic
andfor heterogyciic coropounds, such as ortho
amine ~ acctophenone, N . acetonyl pyrrole,
indole, skatale, malwo] isomaltol, ethyl maltal,
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fenticnine, hypoxanthine, guanine inesine and The favouring composition according ter
guanosine. ' the invention may be prepared simply in solu- 15

16} Lower saturated 2nd smsaiurated alco-  tion or in the form of a paste. It 15 also pos-
hol, such as cthanol, glycerel and cctenol. sible to prepare a granuhared, powdered or

5 17} Colouring substances, such as corcuma,  tablet-shaped product by using fillers such as
_ 18) Thickeping agents such as oelutin and  kitchen salt, starch and gelatin. Further, it
starch. is possible 1o coat the powdered of granulated 20

The dessge of these optional ingredients  product with 3 suhstance such as fat. =
depends on the king of flavenr one wishes to The invention will now be Hlusrated by

10 jmitate and further on the natare of the foud-  the following examples:
stuff 1o which it is added and the other in- The L-pyrrolidone carboxylic scid used in ”
gredients incorporated in it, such as herbs  the examples possessed the following charac~ 25
angd spioes. reristics:

Melting point: 166-—162°C
Optical rotation [+ —10.7¢ {C=6; HO
Examrre 1
30 . T'wo solutions were prepared by dissolving the following ingredients i water:
Solution & Selation H

Sodinm chioride 16 g 8 g
Lactic acid 40 g 40 g
Succinic acid 0206 g 0.20 g

33 L-pyrrolidone carboxylic acid — 20 g

The pH of these sojutions was adjosted at  taste of both solutions was judged by 29 per-
5.5 and subsequently hoth sohutions were di. soms. The maste of solution H was preferred 40
luted to 1 liter. After heating o 3300 the by 20 persons.
ExamrLE 2
Two solations were prepared by dissolving the following ingredients in water:
: : Solutien X Schution L

Sodimm chloride 10 ¢ 10 g

45 5-IMP 815 g 013 g
5-GMP 013 g 015 g
Tactic acid 3.0 g 20 g
Succinic acid 028 g 020 g
L-pyerolidone casbosylic acid — 20 g

50  The pH of these solations was adjusted to  scmbling that of broth, was prefersed by 23 55
5.5 and subsequently both schutions wexe di- persons.
ed to 1 Hre, After heating to 55°C the ExAMPLE 3
taste of both sohmions was judged by 28 Two solrions were prepared by dissolving
persons. The taste of solntion L, more re- the following ingredients In watex:

.60 _ Solation © Solution ¥
Sodinm chioride 14 g 14 g
5-IMP 020 g 020 g ¥
Lactic acid 70 g 70 &
Monosodium glutemate 20 g 20 g
65 Succinic scid G20 g 020 g
L-pyrrolidone carboxylic acid — 0 g
The pH of both sofutions was adjusted to  more resembling that of broth, was preferzed
5.5 and subsequenily both solutions were di- - by 22 persons.
futed to- 1 Hire. After heating fo 55°C the ExaMreLE 4
70 1aste of both selutions was judged by 28 per- Twe fizvouring solutions were prepared by 75
: dissolving the following ingredients in waier;
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Seludon Q@ Solution B
Sodfum chleride o g 10 g
M-IMP 020 g (.20
¥-GMP 015 ¢ 015 g
5 Monosodiven ghitamare 05 g 05 g
Succinic acid 020 & 320 g
Casein hydrolysate 0350 g 050 g
Pyrrolidone carbosylic acid — 25 g
Both soludons were udjusted to pH 37, ExaMpre 3
10 supplemented to 1 Hire ang subsequemly Two solutions were prepared by dissolv.
heated up to 55°C. A panel of I8 pesons ing the following fogrediemts in water: 13
unanimpusly preferred 1he taste of solution R.
Solution S Solution T
Bodium chioride 18 g 10 g
5.IMP 020 g 020 g
20 SGMP 010 g Q10 g
Monogedium glutamate 03 ¢ 03 g
Lactic acid 50 g 50 g
Succinie acid 030 g Gic g
Phospharic acid 15 g 15 g
25 Casein hydrolysate 0.5 g 05 g
Lepymrolidone carboxylic acid — 20 ¢
The pH of these solutions was adjusted o 13.6 g sodium chioride
5.5 and subsequently these solutions were 12.0 g laxgd
diluted 10 1 Htre. After heating to 55°C the 3.0 ¢ onion powder 40
30 tase of both solutions was judged by 27 per- 280 g celery sal
sons. Of this panel 21 persons preferred the 2.0 g carein hydrolysate
aste, more resembling tat of hreth, of solu- (020 g dried parsiey
don T. 004 ¢ curcoma
0.12 g pepper 45
Exampry ¢ 0.06 g laurel prwder
35 A soup base was prepared by mixing the 0.04 g mace.

85

&0

80

following ingredients and diluting them with

water to 2 litres:

Suceinic acid

L-pyerolidone carboxylic acid

The pH of both solutions was adjusted to
6.0, after which both sohrtions were diluted
to 1 litve. Subsequently, two iest samples
were prepared by adding to 1 fitve of the
soup base described above 10 mi of solution
1 and sobmion 2, respectively, After cooking
for 10 minutes the two test samples were
1 ersons. The
fuller taste of the sample containing sofution

appreciated by a panel of 18

2 was preferred by 15 persons of the panel,

Exanrir 7

A soup base was prepared by miting the

Sodism ciloride
SLIMP

Lactic acid
Caseln hydrolysate
Succinic acid

L-pyrrolidone carboxylic acid

Two Ravouring solutions were prepared by
dissolving the following substances in water:

Solution 1 Solution 2
23 g 25 g
—— FAXN Y

following ingredients and dilnting them with 65

water to 4 lifres:
24.0 g sodium chloride
70 g casein hydeolysate
4.8 ¢ moncsodium plutamate

8.0 g Gistex (spray-drisd vesst extract) 10

2.08 g curcuma

2.0 ¢ onion powder

0.2 g parsley (dried)

0.25 g seasonings for soup.

At the same time rwo favouring solutions 7%
were prepared by dissolving the follywing

substances in water:

Solution 3 Soluton 4
100 g 100 ¢
20 ¢ 20 ¢
50 ¢ 150 ¢
30 g &0 g
33 g 03 g
s 40 g

Motif Exhibit 1150, Page 810 of 1599
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The pH of these coludons was adjusted

to 6.8, after which both solations weee di-
juted o 1 lre, Subsequently two test samples

were prepared by adding 1o 2 Jwes of the
above soup base 200 ml solatien 3, and 200
ml solution 4, respectively. After canking for
10 rminutes the sampiles were tasted in a wi-
angle-test by 24 pewsons, Of this panel 13
persens  correctly recogniced the devisting
sample. .
ExAMPLE 8

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

100 g Nall

10.0 g casein hydrolysate
10.0 g monosedinm glutamate
15.0 g lactic acid

(.4 g succinic acid

.5 g fumaric acid

4.0 g L-pyrolidone carbexylic acid
06 g S-IMP

04 g ¥-GMP

1.0 g taurine

2.3 g carnosive

The pH of this sohution was adfusted st 5.5
and the volume was made up 1o 1 Hire. This
solmtion will be referred o 28 solution 5.

A gravy bass was prepared from the fol-
fowing ingredients:

4.0 g gelating
CUTCUmR

ot pewder
anion powdes
ematy purée
clove pawder
0.04 g lanrel powder
(.06 g pepper
1.0 g casein hydrolysate
150 ¢ wllow
1.0 1 water

L2y ek ek Oy Y

Wopmoe
U T UG oy 9 oy

&

The gelatin was sosked in part of the

Succinic acid

L-pyrrolidone carboxylic acid

The pH of both solutions was adjusted 0
58 and their volume was made up © 350

mis, In each case.

To the ragour base described 25 ml of
solntion & and 25 ml of sohwion 7, respeo-
tively, were added per 500 g af ragout base,
Afrer heating both ragouts werc organoleptic-
afly judged by a pancl of 22 persans. OF this
panel 17 persons preferred the ragout pre-
paved with sobation 7.

Bxamery 10
Nasi goreng was prepared with the feliow-
ing ingredients: .

water. The rest of the water wias heated and
mixed with the other ingredients. Tinally the
gelatine solution was added.

To 1 litre of the above gravy hase 160 ml
of sohution 5 was added. A second gravy was
prepared by adding © 1 fitre of the gravy
base 3 g meat eximct dissolved in 100 mi
water, After cooking for 10 minutes both
gravy samples were organofeptically appreci-
ated by & panel of 26 persons. Of this pancl
19 persons preferred the gravy prepared with
sofutios 3.

A third gravy, composed of 1 lirre of
gravy base, 2 g meat extact dissofved in 30
i water and 50 ml of solution 3, was com-
pared in an analogovs way with the sccond
aravy, composed of the gravy Base and 3 g
mear extract. It then appeared that also the
partial replacement of mear extrser by the
Havouring composition resulted in a product
which a test panel preferred o the second
gravy, in which nothing of the Meat exwact
had been replaced.

ExameLr 9
A ragout hase was compased of the follow-
ing ingredients:

40,0 g margarine

40.0 g flour

4000 g water

0.01 g pepoer

1.5 g menosodivm gluamate
0.02 g curcuma

2.5 g NaCl

20.6 g veal

The molten margarine was mixed with the
fiour and the mixture obtained was stirred up
with the heated water. The savce was finished
with the remaining ingredients. The meat was
added to this mixtare in a finely divided and
welt-done form.

At the same time the two flavouring solu-
tions were prepared by dissolving the under.
mentioned substances in water:

Solution &  Solution 7

10g i g
— 120¢
2000 g rice
8.0 g sodium chioride
1.2 g sambal
15 g casein hydrolysats
300 g pork

20.0 g red paprika
2008 g onfons {cut)
150 g lard

400.0 g water

The rice was cooked for 25 minutes in
warer with salt. Iz a frying pan the meat was
fried in the fai, after which the onions.
paprika, sambai and casein hydrolysate were
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added. All thiv was well mixed snd fried until The mixture was thoroughly mised and
the onions had obtalned 3 golden colour, Sub-  ground omce more,
sequently, the rice was added snd fried with A dry soup was prepazed by mixing 30
comstant stirving. g of the above pulverized flavouring composi-
5 To this nasi 40 m! of 5 favouring com- tion with the following ingredients: 65
position were added which had besn obrained
by dissolving rhe undermentioned ingredients 250 g casein hydrolysate
in water: 3.0 g monosodiuny ghaamate
60.0 g sodium chloride
10.0 g casein hydrolysats SG.0 g dard
600 g lactic acid 80.0r g dried beef {cut) 70
10 g 5°-GMP .2 g curcoma
L5 g 57-IMP 2.8 g pardley
12.0 g L-pyrrofidene carboxylic acid 5.8 g celery salt
1.0 g succinic acid. 0.2 ¢ thyme
15 The pH of this solution was adjusted at 02 g mace 75
5.5 and subsequently the volume was mads np 8.2 g clove powder
w1 lime (solusion 8} 0.2 ¢ hurel powder
A panet of 18 testess unanimowsly pre. 100 g onion powder
ferred the nasi with the favouring composi- 300 g vermicell
20 ton &, on account of its being fulb-flavoured
and, having 3 more meaty raste. A soup was prepared by cooking 35 g of 80
the mixture thus obtained with 1 litre water
ExamrLs 11 for 10 minutes. On organcleptic judgement
A powdered flavouring cowposition, suit- this product was qualified as a good beef
able as sprinkling faveur, was obisfued by  soup.
25 spray-deying & 33% solution, containing
NaCl, sodium lactate and dextrine maltose in Bxamery 17 &5
g ratdo of 3.5:2: 1. A soup base was prepared by incorperat-
To 110 g of the powder thus obfained the  ing the following ingredients in 1 Hire water:
following substances were added:
30 W00 g NGl 15,0 £ sodinm chloride
10.0 g casein hydrolysate 125 g monosedivm glummate
1.5 ¢ /- IMP 6.23 g casein hydeolysate a0
18 g 5-GMP 2.3 g onion powder
1040 g monosedinm ghitamage 125 g celery salt
3% 6.0 g L-pyrrolidons carboxylic acid Ne salt .05 g thyme
0.6 g succinic acid 0.08 g mace
6.3 g creatine 005 g clove powder 95
3.0 g taurine 005 g laurel powder
1.6 g Na.HPFO,2H,Q, 0.3 g drled pamsiey
487 g curcuma
40 A panel of 19 testers found that the sddi~ 25 g gelatine
tion of this Havourlng compesiden, as & 125 g lurd 100
sprinkling favour, to 3 soup slready served
improved the aste of this soup. A flavouring sohurlon was prepared by dis-
solving the undermentioned ingredients in
Examrie 12 water:
4 . A powdered flavouring composhtion was 1.3 g sodium chlerine
prepared by mixing 450 g 60% sodium lactate 25 g caseln hydmlysate 105
solution with 700 g pomte starch. After ser- 3.5 g L-pyreolidone carhaxylic acid
ting of the mixture it was dried and ground. f.25 g sueccinic acid
To 500 g of the powder obtained the follow- 20.0 g isctic acid
50 ing substances were added: 06 g ¥-GMP
400 g cascin hydrolysate
3.0 g 5-GMP The pH of this seluton was adjusted to 130
3.5 g 5-IMP 3.7, after which the soiutin was supple-
2.5 g sucicnic acid mented e 1 lire,
55 400 g Na(l A concentrated soup was prepared by add-
1.0 g Malic acid ing t 400 ml soup base 100 ml of the favour-
30.0 g L-pyrrolidone carboxylic acid Na  ing solutlon. After & sterilisation process the 115
salt soup thus obtained was diluted with an squal
5.0 taurine volume of water (0.5 Hiwes) and heated up to
60 7.0 g creatine 35¢C 1o yield & ready-for-use product,
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On organcleptic judgement this seup Was
qualified as very good.

Tf in the sbove-mentioned Havouring sohu-
tion 3.5 g L-pyrroiidone carboxylic acid were
replaced by 4 L-glutaming, further test con-

Melting point:
Qptical rotation f=lp™':

As smted above, processes and Haveuring
compositions in which the pyrrolidone car-
boxylic acid exclusively criginates from ghat-
amic acid form no past of this inventics.

ditions being the same, alie a soup of very
good quality was obtained,

The L-glutamine used in this case possessed
the following characteristies:

183°184°C (with decomposition}
31.89 (C==7; 1.37 N hydrochloric acid).

of pyrrolidone carboylic acid e 3'-ribo-
ncleotide is 1 to 0.03 up to 3 parts,

7. An artificial Saveuring composition 43
claimed in any one of the preceding claims in

which the pverolidone carboxylic acid s L- 50
Subject to the foregoing disclaimer, what pyrrolidone carboxylic acid,
we claim is:— 8. Ap arifical Savouring composition as
1. An artificial flavouring composition com~  claimed in any one of the preceding claims in
prising  pyrrolidone carboxylic acid and  which the pyrrclidone  carbogylic seid s
succimie acid in which the weight ratio of the  introduced partly or compleely in the form 35
acids, calculated as the free acid, is pyrroli-  of 3 precursor,
done carboxylic acid 1 parnt te succinic acid 9 An artificial Savouring composition 83
001 up to 5 parts. chaimed in claim 8 in which the precursor is
2 An artficial flavouring composition as  gletamine.
claimed in claim 1 in which the weight ratio 10, An artificial flavouring composition as 60
of pyrrolidone carboxylic acid to succinic acid  claimed in claim I substantially as described
is 1w .02 up 10 1 part. herein with reference to any ene of the ex-
3. An arificial faveuring composition as  amples.
claimed in claim 1 px claim 2 in which 11, A process of favouring foodstuffs com-
glutamic acid is afse present and i which prising incorporating into the fopdstuli 2 63
the weight rado, calculated as free acid, of guantiiy of sn artifical favouring composi-
pyrrolidone carbexylic acid to glutamic acid  tion ag claimed in any one of the preceding
is 1 to (L02 up to 30 parns, clatms such that & ready-ro-use foedstafl will
4 Ap actificial flavouring composition as cormin between 0.01 and 10 g. of pyrroli-
claimed in claim 3 in which the weight ratic  done carbexylic acig per 1 kg of readyfor- 70
of pyrrolidone carboxylic acid to glotamic  use foodstufl.
acid is 1 to 025 up to 2§ parts. 12, A process as claimed in claim 11 in
5. An artificial flavouring composition as  which the ready-for-use foedstuff contains be-
claimed in any one of the preceding chims  twesn 0.1 and 3 g of pyreolidone carboxylic
75

in which a §-ribonucleotide is present and
in which the weight ratio, caleulated as free
acid, of pyrrolidone carboxylic acid to 5.
ribonucleotide is 1 w 0.01 up to 10 parts.
6. An artifidal flavouring composition as
caimed in claim 5 in which the weight ratic

acid per ¥g. of ready-for-use foodsiuff.

UNILEVER LIMITED
Per: J. E. Farndon
Chartered Patent Agent,
Agent for the Applicants.

Printed for For Majesty’s Stationary Offine,

by the Courier Press, Leaningion Spa, 1971

Published by The Patent.Office, 25 Bsuthampton Baildings, London, WURA IAY, from
which copies m ay be ohisined,
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Soction 14 in the following manneri-

Taze after line 46 insert No ¢laim is made herein to a foodstuff containing
s-mathyl-4-hydroxy -3, 3-dibydrofuran-3-oge

w

KO

%

in the form of a colourless
aud Needlie~like crystalline solid.

. %m/

_,,, e

e,

\\ Hat
Subiect to the foregeing dls-.,ia.imer,

e f’fh;g?ff‘ IcE R 74607/12
(I A

3

- LN S cesaproisaban s fSaMy Sad bl

1 feodsifis which comain mear or & mear

‘ o simulating product or iraproving such Ssvour. 65
Hy Under such foodstuffs are to be maderstood
\ here foods ready for consumption and concen-

C trated foodstuRs in which 2 meaty Havour is
desired such &s soups including concemtrared
canned seup and dry soup mixes, preserved 99
meals, risseles, preserved mieat ey, canned
ham, s*n\ﬂ:tt(,d meat gravy, fravy t&“h’:fs or

-~ c
y / \ cubey, and “powdered favonr” such as that
] . \

30

which muy be sprinkled over meaty foodstaffs

Gy - R shortly before corsumption. 75
Both the furanones mvolved show keto-ennl
raurornerism, but it appears that they sormally
in which B repeesoms —H or —CH,. The ocour in the structuse r\vprcxcmd in the
dihydrofuranone may be incorporated as such,  sirpctural formuta given above.
¥ ¢ form of procursors or reactants vield- This apprars from Infra red and nuclesr 89

z whe desired cumpound after completion of msgnetic resonance spectra and they glso show
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(34; MEAT FLAVOURED PRODUCTS

71y  We, Unttever LiMITED, 8 company
regisiered under the laws of Great Britain, of
Pore Sunlight, Birkenbead, Cheshire, England,
do hereby declare the fnvention for which we
pray ihat & paent may be granted fo us and
the mwihed by which it is 1o be performed,
o be pardoularly doseribed in and by the
following siatement:

The invention relates o processes for fim-
parting a meaty favonr to certain foedstufls
or improving such flavour and to concenirated
ax well as ready-for-use foudstufis obwained
according to the process,

It has been proposed to fmprove the Havour
of warious foodstuffs which contain meat or a
meay simolating product, by adding certam
components such as protein hydrolysate, mono-
sodium ghitamsie, 5-nuclectides and organic
carhoxylic aclds. Although the products thus
abtained often possess 8 mealy toste, thelr
odour usually ix pot satisfactory,

It has now been found that 3 meaty favow
con be enhanced or imparted to foodstuffs
which contains meat of 3 meat simvlating pro-
duet by the incorporation of certaln furanones.

Accordingly the present invention provides
2 foodstoff cemprising & meat product or a
megt stnulating producs and a 4-hydroxy-2,3~
difiydrofuran-3-one of the geneval formula; —

HE
N

C - C
: —H
// “‘\ //L \
i &)
o \}3 .‘I\'

in which R seprosonts —¥H or ~CH,. Ths
dihydrofuranone may be incorporated as such,
or in the form of precursors or reactants yield-

ing the desired compound afrer completion of

the preparation of the foodstaff in a form
ready fer consumprion.

The general formuda covers twe compounds,
which are known in the lterature viz, 2, 5 -~
dimethyi ~ 4 - hydroxy - 2, 3 - dikydrofuran «
3 - one and § - methyl - 4 - hydvosy - 2, 3 -
dihydrofuran - 2 - one,

A preparative meihed for the 2,5-dimethyl
cotpound khas been described in ULS. Specifi-
cation 2,936,308 o John E. Hoedge in Bxample
2 gnd Table 2, by conversion of L-rhamnose
In the presence of piperidine and acetic acidl.

A preparative method for § - methy! - 4 -
hydroxy - 2, 3 ~ dihydrofursn -~ 3 _ one {ID)
has  been  described in Zeltschrift  fir
Lebensmittel ~ Untersnchung und - Forshung,
Volume 134 of 10th Angust, 1967, pages 230
w0 232, by reaction of an aldopenioss with
primary amines in aqusous media.

An improved method of preparing these
compounids a3 described in Durch Patent
Specification 6,712,748 filed 18th September,
1967, involves converting N . N - disubstitured
glveosyl amines derived from an aidopentose
or a f-desoxy hexoss by means of the action
of 3 suitable orgenic carboxylic acid in a st~
able sofvent,

The process according to the invention
relates as stared o impanilng a meaty favour
to foodstuffs which contaln meat or 2 meat
sinulating product or improving such favour.
Under such foodstuds are fo be understood
here foods reasdy for consumaption znd concen-
trated foodstufs in which a mesty flavour is
desired such as soups including concentrated
canned soup and dry soup amixes, preserved
meals, rissoles, proserved meal e ceuned
ham, simulated meat gravy, gravy tables or
cuhes, and “powdered Havour” such as thar
which may be sprinkled over mesty foodsteffs
shordy before consumption.

Both the foranoaes involved show keio-enol
tautomerism, but it appears that they normally
occur in the sfoucture represested o vhe
structural formwula given abowve.

This appears from infra red sod nuclear
magnetic resonance specira and they also show
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2 1224,989 2
the chasacteristic colour reaction with Fe III  oxidative atrack and osidation and decomposi-
chloride. Theeretically however it mmy be  tion products may alse contribute appreciably
expected that the subsiances accur in mixtures 10 the desired flavovr. For storuge it may
iq which other structures such as the double therefore be desitable to prepare the 2,3-di-

5 keto, double enol and another keto-enol form  hydrofuran-3-ones in » stabilised form as eg. 70
play a role. By special techniques mixtures encapsutaied or coated with another material
may be obiaimed in which these other forms  Abo, operation in an inert atmosphere may be
cecur predominantly. According to the present  feasible,
invention alse these other tauwtomeric forms or  In order o obain products with a fuller

10 mixtures thereof can be incorporated in foods mwmty tasie and flavour the 23-dibydrofuran- 75
stuffs as fo obiain 2 meaty Havour. 3-ones may be utilized together with other sub-

In another embodiment precursors of ro-  SIances as €. ONS O More compounds from
actants are incorporated, which during the pre-  the following classes of substances. Preferred
pacation of the ready-for-use product sre  mixtures are combinutions of compounds mea-

15 comvered imto the 23-dihydrofuramd-one. tiomed under classes I, I and I, together 80
Thus e.g. esters like the acetaies may be used.  with a 4-hydroxy 2.3-dihydrofuran-3-one.
Furthermore it has been found that after I Amino acidls. These may be obtained
heating for prolonged periods as eg. occurs  simply by hydrolvsis, antolysis or fermenta-
during stecilization of canned soups the furas-  tion or by combination of these from vegetable

30 3-ome can be formed from cg. pentose 5 or aimal proteins such ag gluten, casein or 83
phosphates and compounds such as pyrollidorte  sovabean protein,
carboxylic acld or faorine. 1. Nucleotides, sach as adenosine - 57 -

As the type of foodstuffs which can be menophosphate, guanosine - 57 - mono-
improved as o Havour according to the inven~  phosphate, inpsine - 3% - monophosphate,

25 tion varies widely, the concentrations in which xaathesine - 5° - monophesphate, vridine - 90
the 2,3-dihydrofuran-3-ones are applied abe 57 - monephosphate, cytiding - 5 - mono-
ranges widely, When incorporating S-methyl~  phosphare, and derfvatives thereof, such as
$-hydroxy-2,3-dihydrofuran-3-one good results  their amtides, desoxy derivatives v sahts, Com-
are obtained at levels varying from 0.5 wo 100 bimmions of several nucleotides as eg. of

30 parts per million caleulated on the foodsel  guanesine - 57 - monophosphate and fnosise ~ 95
i the ready-for-consumption form; best resufts 3 - monophosphate are patticularly suitable,
are obtained in the range from 2 to 23 parts 111, Carboxylic acids such as lactic acd,
per million. When incorporating 2,5-dimethyl-  glveolic acid and F-hydroxy butyric acid on
4-hydroxy-2 3-dibydrofuran-3-one good results  one hend and dicarboxyiic acids ms succinic

35 are obtained at levels varving fram 005 to 50 acid or glutaric acid on the other hand. Pre- 100
parts per million; best resufis ave obtained in  foved mixwres are those in which suocinic
the range from 0.1 to 20 paris per million. acid and lactic acid occurred in weight ratios
As this substance is a stronger flavouring agent  of 1:30 10 10150,
than the monomethyl homolegue it is quite IV. Perrolidone carhosylic acld ot pre-

40 possible to wse it at lower concentrations as  cursors thercof. 105
from .05 w G5 ppm. especially when com- V. Peptide such as alanyl-slanine, alaovi-
hined svith the other compound, As these von-  phenylalatine, alanyl-asparagine, carnosine of
centrations apply in the case of foods ready amserine
for consumption it Is obvious that where moe VI Sweetening substances, both srrificial,

45 concenerated Joodstaffs such as o canned  Hke wg. saccharine or cyclymaies, and nawrel, 110
concentrated soups, dry soup mises and season-  particalarly mono- and disaccharides.
ing compositions are  involved approciably VIl Substances with the flaveur of meat
higher concentrations may be used, dependent  or broth, particularly sulphur conmaining com-
on the degree of dilution 1they undergo during  pounds, such as e.g. regction produces of amino

50 preparation. acids  Hke cvsweinefoystine with reducing 115

The relative weight ratios where both com-~  sugars, ascorbic acld eic., reaction products of
pounds are used togerher also depends en the  hydrogen sulphide  with fower aliphatic
Foodstff imvolved But in the case of soup or  aldehydes and ketenes {eg. propionaldchyde,
soup products the dimethyl compound s crotonaldehyde, methional, mercaptoareiaide-

55 gencrally used in quantities ranging from 1/10 hydel. 120
16 9/10 of the quaniity by weight of the motie- VI, Other volatile sulphur compounds,
methyl compound present, such as FLS, morcapians, diselphides and

Where precursors or reactants which are sufphides, such as dimethy sulphide and diallyl
converted info the desired compounds are nsed  sulphide.

60  the quantitics incorporated are generally higher IX. Guonidines, such as e.g creatine snd 125
than those indicxied above in order 10 over- creatinine.
come the effects of the reacton not twking X. Salts, such as e.g. NaCl and phosphates,
placs quaniitatively. particalarly, in comnection with the pH se-

The substances incorporated according ©  called  acid  phosphates  fike Na.HPO,,

65 the invention are not quite stable agaimst NaH.PO, or other afkall metal or ammonium 130
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phesphates, and svganic phosphates, sach as
e.g. phosphorus containing amino acids. How-
ever, it is by no means necessary to incorporate
phosphates,

X1 Nigogen compeunds, such as ammonia,
amtines, urea, indele or skatole,

KIL Satwraed or unssturated carboxylic
acids with ez 2 w 12 carhen atems.

XML Sawrated or unsawrared  higher
hydroxycarboxylic acids and + and 3-lactones
derived therefrom, such as deca- and dodecs -
5 < olide and 2, 3 . dimethyl - 2, 4 -
alkadiene - 4 ~ olides.

XIV, Lower saturated and unsaturated
akichydes, ¢.g. acetaldehyde, propion-aldehyde,
iso-butyraldehyde and hepten - 4 - al,

XV. Lower sawrated and  unsaturared
ketones, such as acetone, butanone or diacetyl.

XVT. Trichlomic acid and ihotenic acid or
their sales.

KV, Optionally aromatic carboxylic and/
or heterocyclic compounds, such as ortho
amino -~ acetophenone, N - acetonyl pyrrole,
maftol, isomaliol, sthyl malwl, leathionine,
hypoxanihine, guanine, inosine or guasosine.

XVIEE Lower saturated and unsaturaied
alcohols, such as ethanol, octanel

XIX., Colouring substances, such as curcuma
ar caramel,

K. Thickening agents such as gelatin and
starch,

Thz dosage of these aprional ingredisnts i
dependent on the kind of flavour one wishes
to imitate and moreover on the nature of the
foodseaff 1o which the ingrediomis sre added
end the other ingredients added, such as herbs
and spices,

By way of illustration the following
Examples are given o ducidate the invention.

EXAMPLE 1
Two samples were prepared Buimting broth,
The first sample comsisted of 7 g sodium
chloride and § g commercial heef exmacy,
dissolved in 1 {itrs water. The second sample
was prepared in & similar way bt comained
also 0.010 g, 5 - methyl - 4 - hydroxy - 2. 3 -
dihydrofuran - 3 - ane {mp. 126.5—127.5°C).
Afrer heating both samples 1o the desired
temperature 3 panel wis requested (o tasie
both compositions and to indicate a preference.
The panel consisted of 18 persons, of which
13 preferred the composition which contsined

the 23-dihydrofuran-3-ane.

ExaMmeLE 2
A flaveuring composition imitating beef

broth was prepazed by dissolving the folfow-
ing ingredients in water:

200 g lactic acid

.18 g.  inesine-5'-monophesphate
0.08 g succinde acid

400 5. momosediumghtamate
4400 g caseln hydrolysate

Q10 g tartaric acid

405 g creatine
2600 g sodium chloride

Farther water was added until a volume of
slightly less than 4 lires was obtadned and the
PH of the solution was adjusted 1o 5.8 by
means of adding 001 N sodium hydroxide,

The solution was divided into two parts,
each equalling 2 lires and to one of these a
quantity of $.610 g 5 ~ methyl - 4 - hydrony -
2, 3 « dihydeoforan - 3 ~ one mp 1265~
1273°C (B was added. Furthermore a
reference beef broth saple was prepared by
boiliag 500 g. lean beef for 2.5 hours in two
lires of water i which 13 g, sodivm chloride
had been dissolved. After cooling the beef was
removed by filiration and z clear broth was
ebtaiied. The three samples described above
were beated and a tasting pansl consisting of
28 persons was reguested to determine which
of the two artificial mixtures resembled the
beef broth sample more closely. 23 persoms
indicated that sccording to them the sample
containing the difwdrofuranone resembled the
flavour of bexf broth most,

Examerg 3

A “concentraed” beef broth was prepared
by boiling 1 kg. of shin of beef in 4 litres of
water for 3 hours. After removal of the beef
by filtratdon the broth was divided inro three
parts, ‘The first part consisted of approxi-
mately 2 litres of “concentrated” broth and
served as o refevence sample in testing, The
second part conststed of approsimately 1 Hire
concenirated broth and was ditured with 1
litre of water, The third part consisted of
approximately ! Ytve concentrated broth, was
diluted with 1 Htre of water and 0.010 g. of
5 - maethyl ~ 4 ~ hydroxy 2, 3 - dibvdrofuran -
3 - one {1} (mup. 126.5~-127.5°C) was added.

The three samples described shove were
heated and 2 tasting panel of 28 persons was
requested to determine which of the two
diluted broth samples resembled as fo dhelc
flavour the reference concentrated broth sanaple
more closely, Twenty-two persons of the panel
thought that the sample contsinfng the
furanone (1) zesensbled the concentrated broth
more closely.
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Examriy 4
Two artificial broth compositions were pre-
pared by disselving the following ingredients
i owater:

Sefution A Solution B

Lactic acid 1.5 g L3 g
Cascin hydrolysate 35g 35 g
Momosodivmgluramate 20 g 20 g
Suecinic acid 806 2. (06 g
Phosphoric acid 6g 062
Tnosine-5'-monophosphate 0.05 g 005 &
Guanosine-3'-

moenophosphate o gz 004 g
Sodium chleride 130 130g
2.5-dimethyl-4-hdroxy-

2,3~dihydro-furan-3-one — (0006 g,

The pH of bmh soluticns was adjusted 1o
5.7 by means of adding a sedhum hydrexide
sofuion after which to both A and B waier
was added untl a wolume of 2 lires was
reached.

Furthermore a reference broth was prepated
by boiling 500 g. beef in 2 lires water con-
taining 13 g sodium chloride for 23 heurs.
Afer allowing o cool the beef was remaved
by filtration and a clear broth cheained.

After heating the three broth samples 1o the
desired temperature a pancl consisting of 24

ersons was requested to detersnine whether
A or B resembled the beef broth best, Twenty
members of the panel stated that they thought
that B resembled beef broth moere closely.

Exaseire 5
A tasis for canned soups was prepared by
adding the following ingredients to 4 Htees

water:

25D ¢ chopped boiled well done beef

100 g tallow

250 g vermicett

20 z.  sodium chioride
Gy dricd cut carrots

25 g dried leck

1S g, monosodiumpglutzmare
S g caein hydrolysate
1.2 g pepper
0.2 g bay-leal

An artificial broth composition was prepared
by dissolving the following ingredients in
water:

350 & factic acid

08 g succinic acid

1.1 g inosine-3-monophosphate
0.8 g guanosine-5'-monophosphate
45 w.  pyrrelidone carboxylic acid
1.0 g creatine

0.2 & 2,5 - dimethyl - 4 - hydrexy

2,3 - dibydrofuran - 3 - one.

The pH of this solurion was adjusted o 59
and warer was subsequently added as to obtam

a volume of 2 Uwes. Two samples of con-
centrated soup were prepared using the above
mentioned basis for soups and the artificial
broth. The first sample was prepared by
adding 10 400 ml, of the soup basis 20 mi, of
the artificial broth and 80 mi water, The
second sample was prepared by adding 1o
400 ml. soup basis, 20 ml. artificial broth, 75
mi, water and $ ml of an agueous sohuion
coptaining .25 mg. § - methyl - 4 - bydroxy
2, 3 - dibydrofuras - 3 - one {mp, 1265~
127.5°C per mi. The mixtures thus obtained
were carned in 0.3 Hue tins and swerilized in
an autoclave,

A soup ready for consumption was prepared
by adding o the contents of each tin an equal
volume water, After heating both soups were
served to a panel consisting of 32 persons for
organoleptic festing. Twenty-three members of
the pane] indicated 3 preierence {or the soup

-

which contained both 2,3-dihvdrofuran-3-ongs.

EXAMILE 6

In a similar way as described in the pre-
vious Example 2 basis for soups was prepared.
Also a similar artificial broth composition was
prepared, which contained 0.600 . 5 - methyl -
4 - hydrosy - 2. 3 - dibydrofuran - 3 - one
insead of 02 g of the 25-dimethyl
homologue. The pH was adjusted to 5.8 end
water was addes to obtain & volume of 2 limes,
The first sample was prepared by adding
400 ml. soup basis 20 ml. artificial broth and
20 mi. water. The second sample by adding
to 400 ml. soup hasis 20 mi. artificial beoth,
70 ml. wawr and 10 ml of a solution con~
wining 2, 5 dimethyl - hydroxy - 2, 3 - di-
hydrofuran - 3 - one in a quantity of 0.21 mg.
per ml. The mixtures were canned in 0.5 titre
tins and sterilized. Soups ready for consump-
tion were prepared by adding to the contents
of each tin an cqual volume of water. After
heating both soups were served 1o 4 panet
consisting of 26 persons for organoleptic test-
ing. Nineteen members of the panzl indicated
a preference for the soup which contained
both 2,3-difydeofuran-3-ones.

ExampLe 7
A basis composttion of a dry soup mix wis
prepared by mixing.

80 g sodium chloride
26 g monesodiumghuamate
30 g tallow
00 g vermiceli
50 g, dried beef
20 g casein hydeolysate
30 g dried onjons
1¢G g dried carrots
4 g herbs

A preparation of 2, 3 ~ dihydrofuran - 3-
ene (11} which can be dosed easily was pre-
pared by dissolving 1 g 5 - methyt - 4 -
hydroxy - 2, 3 ~ dihydrofuran - 3 -one {m.p.
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126.5—127.5°C) in 40 ml. of a 309, aqueons
dextrine-maltose solution and freeze drying this
suluton, The powder thus obtained contains
2, 3 - dibydrofuran - 3 ~ one (1) and dextrine
maltose in & weight ratle of 3:20.

Two samples were prepared subsequently.
The first by mixing 100 g of the dry soup
mix with 2 fitres of water and boiling after
addition of G20 g dextrine maltose. The
second sample was prepared in the same way,
however instead of dextrine maliose the powder
containing furanons (IT) and dextrine maliose
was added in a quantity of .29 g, Afrer heas-
ing the samples to the correct temperature
they were compared as to flavour by a panel
of 41 persons, of which 28 preferred the 2, 3 ~
diivdrofuran - 3 - one oonaining soup.

HExamrere 8

A busis composidon of a dry soup mix was
prepared as described In the previous Example.

A preparation of 2, 5 - dimethyl . 4 -
hydroxy - 2, 3 ~ dihydroforan - 3 - one which
can be dosed easily was prepared by dissolving
1 g of de 2, 3- dibydrofuran - ope (mp
79.5—80,5"Cy in 80 ml, of & dextrine maltose
solutiorr in water of 507, solids content, The
solation was freeze-dried and the product con-
tained the furanone and dextrine mallose in a
weight ratio of 1:40,

Two samples were prepared subsequently.
The first by miving 300 g, of the sbove men-
tioned dry soup nux with 2 Hires of water and
boifing after adifon of 0,120 g, dextrine
maltose, "The second one slse from 100 g soup
mix and 2 liwey of waier and boiling after
addition of 0,120 g. of the faranone dextrine
maltese preparation. After heating the samples
fo the desired temperature they were corapared
a3 to flavour by 2 panel of 36 persons, of which
28 preferred the soup containing the 2, § -
dimethyl ~ 4 - hydroxy - furan - 3 - one,

Exanipiy 9

A beef broth was boilfed from 250 g beef
and 1 firs water., Afier boiling for 2.5 hours
and allowing to cool the beef was separated
from the “concentrated” breth by Hltration.
The concentrated broth was divided inw two
equal parts, one of which was st aside for the
preparation of a refercnce sample ragout
whereas the other was dilated with an equal
volume of water, Thus was | Hire of dilute
broth obtained. which was divided inte e
parts of each 300 ml To one of these quanti-
ties of dilute broth 3.75 mg. of § . methyl ~
4 . hydroxy - 2, 3 - dihydrofuran - 3 - one
digsolved in 3 ml water were added.

From each of the 500 ml. portions of broth
a ragout was prepared for which the following
ingredients were used:

50 g mrgarine
50 g flowr
g beef

sadinm chloride
monosodiumglutamate
Ol g. pepper
02 g, curcuma

D ek 32
=13 U3

oo

The margarine was molen, the flowr added
and the mixture was stirred with the heated
broth. The ragout was finished with the other
ingredients. The beef was done well, chopped
and added to the mixware. After heating the
three ragouts were tested as to their organo-
leptic properties by a pancl consisting of 24
persons,  The members of the panel were
requested to indicate which of the two ragouts
prepared from dituted broth resembled move
closely the ragout prepared from the con-
centrated broth, Nineteen members of the
punel praferred the sample which contained the
furanone {II).

Exampie 10
A gravy was prepared from the following
ingredients:

40 g,  gelatin

3.0 & womane pures
150 g wliow

60 g sodimm chloride
10 g powdered carrots:
18 g powdered onions
14 g casein hydrolysate
41 g CRICII

06 g er

.04 g bngieaf

003 g clove

I Hre  water

The gelatin was sosked in part of the water,
The remainder of the water was heated and
the other ingredicats added, and finafly the
dizselved gelatin was added. Thus a basis for
gravy was obtained.

Fusthermare a solution of the following
ingredients in water wis prepared:

100 2 sodium chloride
.0 g monesodiumglustamate
WG g casein hydrolysate
158 g  lacte acid

84 g succlede acid

06 g inosine-$'-monophosphate
85 g fumaric acid

1.0 g  taurine

0.5 g gusnosin-3-menophosphate
0lg 5 - methyl - 4 < hydroxy -

2, 3 . dihydrofuran - 2 - one

The pH of this solution was adjusted w
6.0:and subseguently water was added  ohtain
& volume of 1 litre,

To the geavy basis mentioned easlier 100
ml of the Havouring composition described
above was added. After heating this gravy was
tested organolepticully by & pavel of 23 per-
sons. The panel members almost wnanimowsly
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stated tha the gravy tasted like an ewcellent
beel gravy,
Examperr 11
A gravy was prepared frem the fallowing
tngrodients:

L0 g gelain

50 g tomafo paree
250 g tallow

6.0 g sodiwn chleride
135 & powdered carrots
1.5 g powdered onions
26 g casein hydrolysate
U CUrcuUmR

(.65 g, pepper

004 g bay-leaf

004 g cloves

1 lre  wnier

The gelatin was soaked o part of the water.
Ths remaimder of the water was heated and
die other ingrediems added and finally the
dissolved gelatin was added. Thus a basis for
gravy was obtaited.

Fusthersmore a solution of the following
fngredionis i watlr was prepared:

100 g sodium chloride

150 ¢ wonesodiumglutanzae

04 g casein hydeolysate

200 g Iactic acid

(.3 g succinic acid

0.6 7. inosine-5"-monophosphate
LI g guamn&inc-ﬁ’—msnophcsphaze
0022 g 2, 5 - dimethyl - 4 -

o

hydroxy - 2, 3 - difipdro -
furan - 3 - one

The pH of this solntion was adjusted 1@
.0 by addites of sedium hydroxide solution
and subsequently water was added t0 a volume
of 1 Hure,

T the gravy basts mentioned earfier 100 ml.
of the flavouring composition described above
was added. After heating his gravy was wesred
organoleptically by @ panel and was qualified
a3 an excellent gravy.

Exampre 12
A mixwre of favouring compounds In
powder wes prepared by mixing the following

tngredients:
20 e casein hydeolysate
35 g monpsodinmglutamaie
13 g inosine-$'-monophosphate
ig g{mzmsinevi’~nmn0phesphal.&
0.8 g monosodium succinate
200 . sadium chioride

The mixtgre thus obtained served as the
hasis for seasoning compositions,

Finally 1 g of § - methyl . 4 - hydroxy =
2. 3 - dihydrofuran - 3 - one wert added
the nuixtre, This componnd was added in the

form of a powdered mixture of dextrine
maliose and the 2, 3 - dibiydrofuran ~ 3 - one
{I1: weight ratio 20: 17 of. Ex. 7. Afeer mix-
ing thoroughly the compusition was finely
gronnd and pur in sprinklers. A panel of 32
parsons were of the opininn that the addition
of this scasoning improved both the este and
odour of soups and gravies.

Examrrg 13

A basis for seasoning compositions was pre-
pared as described in e previous Example.
“Co this mixture was added 0.5 g. of 2,5 -
dimethyl - 4 - bydroxy - 2, 3 dihydrofuran -
3 - oné (mp, 79,5805 C) in the form of a
dried mixwre with dextrine maltose {weight
satio furanen: dextrine maitose 1:40). After
mixing theroughly the mixwre was finely
ground and put in sprinklers. A panel was
unanimously of the opinion that the additien
of this scasoning improved both wste and
flavour of soups.

ExaMmere 14

Fibres spun  from soya protein  were
horonghly washed and cur isto pieces. The
pieces thus obrained were chopped and mixed
with water in a houschold mixer and sub-
sequenily boiled with water Jor 15 mimstes.
After cooling excess water was removed and
the product pressed jn a cloth, To 190 g of
this product were added:

pastenrized egg white
sodium chleride

caramel dye

casein hydrolysate
monesadivrmghaamate
sodhun {acuiie

suceinic acid
inosine-3’-monophosphate
guanosine-5’-manophosphate
dextrine maltose

20 g
FEA
025 g
0050 g.
0,200 g.
0300 g
(3L.008 g
D010 ¢
D408 g
DOLS 2.

Another sample of synthetic meatl was pre-

ared in the sume way, however also adding
0.020 g. of the dextrine muitose-dibydrofuran-
3-one composition described in Example 7.

Each of the samples was subsequently pres-
soi into an artficial sawsage casing and
coagulated by boiling in water for 30 NHOLES.
Both samples were then tested for their
organcleptic properties by a pare} consisting
of 26 persons of which 1§ personis preferred
the 2,3-dikydrofuran-3-one containing synthetic
meas.

Exampie 15

A synthetic mear from soyabean protein was
prepared as described in the previous Example
withour adding a 2.3-dihydrofuran-3-one.

Tn 2 similar wey & second sample of
synthetic mear was prepared, 1o which instend
of 8015 g dourine mahose 0.010 g of a
quantity of a compasition consisting of dextrine
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maltose and 2, 5 - dimethyl - 4 ~ hydroxy -
2, 3 -~ dihydrofuran - 3 - one was added.

Bach of the two samples was subsequently
pressed It an andficial sansage casing and
coagubated by bolling in water for 30 ninutes.
Botk samples were then tested for thelr
organcleptic properiies by a panel consisting
of 24 persons of which 18 indicated & pre-
ference for the 2, 3 - dihydrofuran ~ 3 - one
containing symhetic meat,

ExaMpie 16
An Indonesian rice dish called nasi poreng
was preparved from the following ingredieats:

1,008 o rice
2 Huwes water
33 @ cub onjons
o6 g pok
80 5. red paprica
125 g wllow
43 g sodium chloride
10 g casein hydeolysae
& g sambal (an Indonesian spicing)

The rice was boiled for 23 minntes Il water
te which the salt and casein hydrolysate had
been added. The pork was fred in the fat afier
which the onlone, pepper and sambal were
added and the wmixtere was fried undl the
oniens turned gokden yellow, Subseguenty the
dry cooked rice was added to the mixture and
the mixture was fried voder constant stirring
and nasd goreng was obiained.

A sample for organoleptic testing was pre-
pared from the dws obtained nasi goreny by
addiviay to 1400 ¢ vasi gorenz 13 mil. water,
whoereas a2 second sample was prepaced by
adding to another LO00 g. nasi goreng 10 ml
of en agueons solotion comtaismg 115 mp
2, 5 - dimeihyl « 4 - hydrozy - 2, 3 - di-
hydeofwran - 3 - one (g, 79.5—80.57°C) per
ml.

Afier heating both mixtures to the desired
temperature they were tasted by a panel con-
sisting of 36 porsons. Twenty-seven members
of the pane! indicated a preference for the nasi
goreng which contained the 2, 3 . dihydra-

furan - 3 - one,

WHAT WE CLAIM 15

1. A foodsteff comprising a meat product
or 3 meat sinwlating product and a 4 -
hydraxy - 2, 3 - dihydrofuran - 3 - one of the
general formula; <

HG\\C Q/o
-

VAN
CHy R

in which R represemsy —H or —CH,.

2. A foodstuff as clabwed in Claim 1 In
which R in the furanone represems ~CH, and
the quantity of the furancne present, calcufa~
ted on the weight of ready-for-use foodstuft,
is from $.0F to 50 parts per million.

3. A foodstal as claimed in Claim 1 I
which R in the furanone represents —¥H and
the quantity of the furanonc prosent, caloula-
ted on the weight of ready-for-ue foodstuff,
is from 0.5 to 100 parts per million,

4. A foodstalf as chimed in any ene of the
preceding claims in which the 4 - hydrexy -
2, 3 - dibydrofuras - 3 - one is added to the
fondseaff in the form of a precursor,

5. & foudsteff flaveuring comgposition com-
prising & furanone as defined in Clalm 1 and
at lesst one substance sclected from each of
classes I, IT and U3 as hereinbefore defined.

6. A meaty foodstufl substantally as claimed
in Claim 1 and as described herein with
veference to the Examples,

UNTLEVER LTD,
Per; It DD, E. Newman,
Chartered Patent Agent,
Agent for the Applicants,

Printea for Hor Majesty’s Stationery Office, by the Courier Press, Lenmington Spa, 1871,
Published by The Pateat Offics, 25 Southam pion Buildings, Londen, WC24 1AY, from
which coples may ba obdainsd.
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(34) IMPROVEMENTS IN OR RELATING TO FLAVOURING
COMPOSITIONS AND THEIR PREPARATION

{71y We, Apvomoro Co. Inc., a cor-
poration organized under the laws of Japan,

amine acid and a reducing sugar in water,
and 2 second ingredient prepared by heating

of Neo 7, l-cheme, Takara-cho, Chuo-ku, cystine and/or cyswine and a reducing sugar 50
Tokye, Japan, do hereby declure the inver— in a fat or ail,
5 tdon, for which we pray that a patent may According to another aspect of the present
be granted o us, and the method by which invention, there I provided a process for
it is to be performed, to be particularly des- preparing a favouring composition, which
cribed in and by ihe following staiement: — comprises mixing a frst ingredient prepared 55
This invention relaws to Havouring com- by heating at least one amino acid and a
10 positions which have an aroma and taste reducing sugar im water, and a second ine
singlar 1o that of meat and which may be gredient prepared by heatmg cystine andfor
used for ephancing the flavour of foodstuffs, cysteine and a reducing sugar in a fat or
and to their preparation. il 60
The beef favour in marny processed foods, Preferably, the first ingredient is one pre-
15 ep. soups and gravies, may be obtained by pared by heating a mixture of amino acids,
the incosporation therein of a product known conining at least ghutamic acid, threonine,
as beef extract. However, the supply of beef  valing, lysine, alinine {or glycine), leucine {or
extruct is hmited in spite of the large increase  isolencine), mevhionine and proline, and a re- 65
in demand by the processed foods industry, ducing sugar in water. The second ingredient
20 bhecause it is prepaved from an expensive raw is, 83 stated above, prepared by heating
maretial by a time-conswning and expensive  cystine and/or cystelne and 2 reducing sugar
process which generally comprises acid hysfro- in & fat or ol The mixture prepared. by
iysic of meat tissue. The processors of food mixing the first and second ingredients may 70
have long sought ways of overcoming these be employed in, for examiple, paste forn or
25 problems, 35 & powder.
It has been reported that flavoudng sube Though it has been kaown that the Maillard
stances capable of imparting a savoury smell  reaction products obtained by heating a mix-
and taste to foodstuffs, particularly resemnbling  ture of a sulphur-containing amino acid and 75
those of covked mest, may be obmained by 5 reducing sugar have & characterisdce flavour
30 the reaction of a monosaccharide with cysteine  similar to some extent 1o meaf, there are some
andfor cystine in the presence of water at an  defects in respect of the preparation and the
slevated temperature. It has been also re- quality of the product. For example, as the
ported that certain materials, e, creatinine, solubflity of cystine or cysteine in water of 80
¥’ -inosinic acld, 5'-guanylc scid and hydroxy~ neutral PH is very small, the velocity of the
33 oproline, have a flavour similar to thar of Maillard reaction under these conditions is
meat. However, we have found that the flavour very slow; 1o complete the Maillard resetion
and aroma of a mixture of these marerials, betwesn cysteine and/or cysine and a roduce
was significantly different from the flavour ing sugar within a few hours, it is necessary 85
and aroma of beef or any other meat to keep the pll of the sodution greater than
40 It is an object of the present invention to 0.5 but thew the aroma of the product be-
provide a flavouring composition which has  comes too stimulative: and when the Maillard
a favourable aroma and twste similar to that  reaction is carvied eut in water, most of the
of a meat extract and which is stable. volatile materials of lower moleculer weight 90
According  one aspect of the present  which have an aroma and which are produced
45 invention, there is provided a favouring com- doring the reaction, eg. aldehydes, kerone,

position comprisiog 3 mixture of a first in-

gredient prepared by heating at least onc

ayines and alcahols, are casily driven off.
However, we have found thar the combina-
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tion of the first ingredient and the second
ingredient, according to the present inventien
is important for preparing ¢ flavouring com~
position having a meat-like aroma and taste.

The first ingredient provides a Havour and
aroma based on comparatively high molecular
waight substances and increases the savoury
flavour known as © mouthfulness 7 which s
specific 1o meat or beel exint.

The first ingredient may be prepared by
heating the amino acid mixwure preferably
containing at least gluamic acid, threonine,
valing, jvsine, alanipe {or glycine), leucine
{or Isoleucine}, methionine and proline, and
reducing sugar in solution in water at from
60° to 100°C., preferably from 8§97 10 o4°C,
for 0.5 to 2 hours. The above-mentioned
amino acid mixture may coniain other amino
acids apwrt from the eight specificd, but the
total weight of the seven, cxclading ghutamic
acid, chonid preferably be more than 1594
by weight of the total quantity of all amino
acids.

The cight amine acids are selected by a
comparative study of the free amine acids in-
cluded in niear extracy, based en their resolv-
ing degree upon heat weatment and their con-
tribution to the aroma. The precise quantita-
five balance berween these seven amino acids
canant be readily determined but, accerding
to our experimenus, it is desirable that the
amount uf proline constitures 1—107% of the
total weight of the seven amino acids, the
weight of mothionine constitutes O.1—.
and the weight of valine consttutes 10—
2097,
Fxamples of the reducing sugars sinploved
inclede wylose, ribose and glucese. Any mono-
saccharide, including other pentoses, hexoses
and alcchols, ep. sorbitol, are also cmploy-
able.

amount of wiser in the Maillard reac-
yweferably be 30 to 6057 based
veight of the solid materials.
scond ingredient is prepared by heat
ing cysifme andfor eysteine, together with
orher amino scids if desired, with a reducing
cazar in a fat or ofl, gemerally ar 100%—
WME°C., preferably  140°—160°C., for 5
nenutes o 2 hours. The weight of the mix-
tura of cystine snd/for cysteine and the reduc-
ing sugar craploved for the present reaction.
i preferably (L1~-180°7, hased on the weight
of the fat or oil. The weight ratio between
the reducing sugar cnd the sulphur-comiaining
aming acids generally depends upon the reac-
tion conditiens, Mowever, the reducing sugar
chould normally be added in 0.01-~100 paris
based on ome pars of amine acid by weight.
The fats and ofls emploved in the present
fnvention include fats and oils of vegetable
and animal origin, including the common
edible, as well as other, fas and olls, eg
lard, taHow, fish oil, chrysalis off, linseed otl,
corn off, sesape ofl and peanut eif. Similar

effects are alo obtained with phosphefipids,
and alyeesides of fauy acids containing at
least 11 carbon atoms.

The reducing sugars employed in the pre-
paration of the second ingredient are the same
as those mentioned for wse in the preparation
of the first ingredient.

Moast of the volarile materials produced in
the Maillard reaction in fas and ofls are
Lept subly, compared with these produced
in the Mailiard reaction in water, These vola-
Hle materfaly, together with other fragrant
niaterials derived from the fais and oils them-
celves, are vory important for realizing a meat-
Tike flaveur and arema. The [faws and oils in
which the Maillard resction fas been carried
out may romain umreated in the second in-
gredient, or the residues formed during the
Maillagd reaction may be remaved from the
fat nr ol before the second ingredient is
mixed with the fizst.

The ameunt of the second ingredient used
for preparing e flavouring composition of
the prosent mvention is normally less vhan
27" by weight of the first ingredicnt.

The mistare of U first and second ingredi-
ents is normally in a paste, but it may be
dried to 2 powder by spray-drying method.
The mistrre mayv also contain a third in-
sredient, ©.g. knewn seasoning muferials of
organic acids.

The presemi invention will now be dilus-
trated by the following FExamples

ExampeLy 1.
The following substances i1 parss by weight
weve mixed with stirzing in 2 reaction vessel:

Monosodinm giutamare 40
2
Vi 5
Eysing b}
Isgleucing 4
Threonine 2
Valine 3
Methionine 0.1
Serine 3
CGlucose i
Water 45
Proline 1.5

The pIl of the solutien was adjusted to
with 2N NaOIl and the solution was

irst ingredient,

The wiel ingredient was prepared by
heating & mixture containing, in pans by
weight, 2 panis of cvsteine, 1 part of xylose
and SO parts of hardened off, at 150°C. for
15 minuies.

2 Parts by waizht of the sccond ingredient
wers added o rhe first ingredient, and the

ol
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resulting mixture was designated Banple »,
A control, flavouring material, designated
“ Control *, svas prepared in the same manner

the strength of the meat-Hke aroma and the
preference of the flavowr and aroma between

10

the Sample and the Contol, was performed
as mentioned above except that the mixtre with & panel of 50 members, The Sample
used in preparing the first ingredient also and the Contral were offered for testing a5 a
contained 0.2 part by weight of cysteing, 1% by weight solution, The results are shown
An organoleptic 1est in order to determine  in the following Table 1:
TasLs 1
Number of Persons Number of Persons
who selected Ssmiple who selected Control
The strength of the meat-like aroma 40 10
The preference 3s 13
0.5 Part of disodinm inosinate, 10 parts of ton and a bheef extracr available on the
calcium lactate, 0.5 part of monosodieny suc-  market were subjected to an organvleptic test.
cinate, 0.2 part of creatinine, 5 parts of A preference test with respect o the favour
KHPO,; and 1 part of KC! were added to  and aroma was curried out by 2 panel of 50 230
the Sample prepared as sbove, the parts being  persons. The resulis were shown i the follow-
parts by weight, ing ‘Table 2:
The resulting modified favouring composi-
TABLE 2
Number of Persons Number of Persons
who selected modified  who selected beef extract
flavouring composition ot the roarket
Preference of aroma 24 26
Preference of favour 22 28
Prefersnce as a totad 24 26
Note: The st was performed with & 1 % by weight solution. NaCl was
added 1o the medified flavowring composition so that its content be-
came equivalent w that of the beef extract.
Exampry 2 times its amount of water, and the resudting
The following substances in parts by weight solution was raixed with dextrite i an 70
were mixed with stirring in a reaction vessel smount equivalent to that of the all solid
and feated at 85°C. for 40 minuzes:; — materials and 2% (by weight) of bone extract
of beef. The resudiing sohution was dried to
Monosodinm glumae 50 a powder in a spray-dryer of the nozzie
Adunine 2 type, the temperature at inlet of which was 75
Lysine 3 200°C, and that at the cutlet was 80°C.
Leucine 2 The resulting powder was found to be an
Threonine 4 excelient flavouring material, having a favour
Valine 4 and aroma similar to that of meat.
Methionine 0.1
Proline i
Hylose ) WHAT WE CLAIM IS:— 80
Water 35 1. A flavouring composition comprising &
mixture of & first ingredient preparcd by
To the reacted mixture were added 2 parss heating at Jeast one amino acid and a reduc-
by weight of a second ingredient prepared by ing sugar in water, and a second ingredient
heating 1 part by weight of cystine and 1 repared by heating cystine and/or cysteine 85
part by weight of ribosc in 100 parts of Jard  and a reducing sugar in a fat or ofl,
at 140°C. for 20 minutes. The resulting mix- 2. A composition as olafmed in Claim 1,
ture was found to have a favourable flavowy whercin the frse ingredient Is prepared by
and aroma similar o that of meat, heating & mixture of at deast ghutamic acid,
This misture was then dilwted with 10 threonine, valine, Iysine, alanine or glycine, 90
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Jeucine or isoleucine, methionine and profine, at from &0° 1o 100°C. for from 0.5 o 2
with a reducing sugar in Water, hours,

3. A composition as claimed in Claim 1 11. Precess sccording to Claim 10, wherein
or 2, wherein the reducing sugar of either or the agueons selution is heated at from 80

5 toth of the Hrst and second ingredients is 1o 98°C. 45
a hexose or 4 penio. 12, Process according to Claim 10 or 11,

4. A Bavouring composition as claimed in  whesein the weight of water in the aqueous
Clair 1, substantially as described in either solution is from 30 10 60/, based on the
of the foregoing Examples. weight of the solid materials.

10 5. A provess for prepaving & flavouring 13. A process according to any ome of 50
composition, which contprises mixing a st Claims § to 12, wherein said second ingredient
jngredient prepered by heating at least one is prepared by heating cystine and for cysieine
amigo ackd and a reducing sagar in water, and the reducing sugar in a fat or oil at
and 2 second ingredient prepared by heating from 100° to 200°C. for from 5 minuies to

15 cystine and/or cysteire and 2 reducing sugar 2 howrs. 55
in a fat or ofl. 14. Process according to Claim 13, wherein

6. A process according to Claim 5, whercin  the cysiine and/for cysteine and the reducing
the first jmgredient is prepared by heating 2 sugar is heated at frem 140 to 160°C.
mixture of at least ghuamic acid, threonine, 15. A process according w Claim 13 or

W valine, lysine, alanine or glycine, teucine or 14, wheren, after cystine and/or cysteine is 60
isoleucing, methionine and proline, with @ re- heated with 2 reducing sugsr n 2 fat or ofl,
ducing sugar in water. any residue formed in the fav or oil is removed

7. Process according to Claim 6, wherein  before the first and second imgredients are
the combined weight of threonine, valine, mixed.

25 lysine, alaninine or glycine, jeucine or iso- 16. A process according (o any one of 64
teucine, methionine and proline is more than Claims 5 to 15, wherein the composition
1594, by weight of the amine acid mixture. obtained by mixing the first and second in-

3. Process according to Claim 7, wherein  gredients is dried to 2 powder.
profine constitutes 1 1o 1Y% methienine con- 17. Process according to Claim 5, substan-

30 eirutes from 0.1 te 2%, and valine constitutes sially as described in either of the foregoing 70
from 10 o 20° by weight of caid combined Examples.
weight. 18. A Bavouring composition whenever pre-

g9, A process according to any one of Claims pared by the process claimed in any one of
5 1o §, wherein the reducing sugar of the Claims 3 1o 7.
35 frst andfor second ingredient, IS @ hexose HASELTINE, LAKE & CO,
Or & pentose. Chartered Patent Agents,
1. A process according to any ose of 28, Southampton Buildings,
Claims 3 to 9, wherein the first ingredient is Chancery Lane,
prepared by heating an aqueous solution con~ London, W.C.2.
40 taining the amino acid{s) and reducing sugar Agents for the Applicants.
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{34) IMITATION MFEAT EXTRACT

(71} We, Rarston Puiva CoMPANY,
of 835 South 8th Street, St. Louis, Missour:
63199, United States of America, a Corpor-
ation organized and exiving under the laws
of the State of Missouri, United States of
America, do hersby declare the itvention,
for which we pray that a patent may hs
granted 1o ws, and the method by which
it is to be performed, {0 be particufarty
described in and by the following state-
aent; —

This invention relates to an imitation
meat extract intended to simulate the taste
of beef,

It s well known io use meat extracts,
such as beef extracts, as ingredients in
gravies, bouitlons, soups and other foods,
The methed normally used for producing a
boef extract s to cook beef muscle tissue in
boiling water, yielding a rich-flavoured beef
broth which is then further bofled so as to
precipitate hot water-insolable proteins and
is further processed io remove its fat cone
tent. The product of such a procass is a
clear broth having the essence of the beof
Havour and containing approximately 29 by
weight meat solids. This broth is concen-
trated wnder carefully controlled conditions
80 as 1o give the finished extract. The cogt
of producing 4 beef extract by such 2 method
I very high since it necessarily  involves
using beef muscle tissne.

The present invention makes it possible
fo produce a simulated beef exiract from
fish’ by-products much more cheaply than
by the conventional methods, whilst still
impariing to food products the favour
characteristics of & conventional beef ex.
tract.

Edible fish proteins, after hydrolysis
cither by enzymes or by acids. have been
used for flavourings in the food art, for
sxample chocolate flavouring.  Unfortu.
nately. such a hydrolysis treatment converts
the insoluble as well as the soluble pro-
teins to aming acids, which s not desirable
in making a beef-favoured product.

In accordance with the present invention,
undesirable constitwents such as lipids, in-
soluble proteins and volatile amines are suh-

{Prive 25p]

stantially eliminated from a fish liquor,
whilst soluble proteins and other soluble
constituenis are nog hydrolysed but are
combined with a reducing sugar under con.
teofled conditions, to give a product having
a beet-like favonr.

The invention comsists in a process for
producing simulated beef extract, which
comprises heating a solution of substantially
de-fatted fish solubles at a temperature
from 180 to 205°F, at a pH from 6 to 9,
under agitation and in the pregsence of a
reducing sugar, 50 as to develop a beef-like
flavour thersin.

The solution of fish solubles, used s the
Starting material for the process of the
invention, is conveniently obtainable from a
by-product in the brocessing of fish: the
by-products used may suvitably comprise
cooker juice from tuna-like fsh and /or fish-
meal rendering press-water, using fish such
as albacore,  blmefin, bonito, skipjack,
yetlowfin, yellowtail, mackerel, anchovies
and herring,

It is highly preferred that the fish sotubles
used in the invention should have a confent
of naturg! fish fat not exceeding 0.5% by
weighi {based on total solids), since a
greater fish fat content can result in g 1esi-
dual fishy flavour in the final product. How-
ever, other fats, such as boef fat, can be
added to the fsh solubles without impairing
the flavour of the final product, suitably up
lo a maximum of 509 by weight (on
solids). Tt is also preferred that the solu-
tion of fish solubles used for “cooking”
with the reducing stzar should have a solids
content of approximately 509, by weight;
although this is not eritical and a greater
amount of water in the solution will merely
require g longer cooking time.

A satisfactory method of obtaining a
soflution  of substantially de-fatted fish
solubles having the properties deseribed in
the preceding paragraph comprises acidu.
lating fish cooker juice or fishmeal render-
ing press-water with a mineral acid, heating
the acidulated Nguor, removing sedimented
proteins and fish oil from the liquor (for
example, using contrifuges), and concentrat.
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ing the liguor to the desired solids content, ous fish extract is then led to a triple-effect
which is preferably about 50% solids by vacuum evaporaior 9, of a lype well known 63
weight, in this art and comerciafly available from

{t is preferred fo use not more than 10%  supplicrs such as Blaw-Knox and Majonnier.
by weight of reducing sugar, on the basis The liguid eatering the cvaporator 9 will
of the total mixture (ncluding the liquid), normally hove 2 rotal solids concentration
since higher amounts give rise to an un- from 4 1o 13% by weight; and, on leaving 7
dosirable sweetness in the final product.  the evaporator, it will normally have a final
Alihough the solution of fish solubles should solids content of approximately 50% by
preferably have a pH of approximately 7 weight. This product, termed  de-fatied
when heated with the reducing sugar, a pH  condensed fish solubles, will typically have
range from 6 to 9 Is satisfactory. The mix- a composition as follows: 75
ture of de-fatted fish solubles and reducing
sugar is heated until a browning reaction Total solids ... ... 509% by weight
occurs, the volatile amines which impart the Protein o ... 40% by weight
fish-like flavour and odour are deiven off Fish fat less than  0.59% by weight
and beaf-like flavour develops. Preferably, the Other substances
misture is heated and agitated for a suffick- {such as sodium, 20
ently long time to give a wial solids coatent potassium and
of 70 to 80 by weight; and a minimum chloride ions) 7.65% hy weight
“sooking” time of 4 hours is mormaily re-  pH .. .. =448
quired.  The product i8 then ready for
packaging and use as & simofated meat oX- The de-fatted condensed fish solubles are
jract. . pumped from the evaporator 9 into a steam- 85
The invention will be further described  jacketed kettle 10, of a fype commercially
with reference to the accompanying draw- gvailable from suppliers such as Grooen
ing, which shows & flow diagram for pro- Manufactuting Co. and Oscar Krenz Co.
ducing a simulated meat extract according  The keitle 10 is equipped with a mechanical
‘o the invention. Referring now to the agitator or stiering paddles 11, used to keep 90
drawing, cooker juice from vat L, obtained the solution of fish solubles thoreughly
as a hy-product from the pro-cooking oper-  stirred. A solution 12 is added to the
ation in the processing of canned tupa or condensed fish, in order to adjust the pH
olher fish, andfor fishmenl rendering press-  to a valpe from § 10 9 and, most prefer-
water from vat 3, is pumped to (he beat-  ahly, w approximately pH 7: it is preferred 93
exchanger 2. On the way to the heat- 1o uwse a solution of sodivm hydroxide for
exchanger, the pH of the cooker juice and/  ihis purpose aithough other alkaline re-
ar fshmeal press-water is lowered fo within  gecnis, such as potassium  hydroxide or
the range of 4.0 to 4.8, and preferably 10 calcium hydroxide, may also be used.
5 valve of about 43, by means of acid fed  solution of reducing sugar 13 is added to 100
from tank 4 through the metering pump  the fish solubles i the ketile: for reasons
5 Suitable acids include hydrochloric, already explained, it is preferred that the
sulphuric and phosphoric acids; and sul-  reducing sugar should not amount (o more
huric ackd is particelarly preferred. In than 10% by weight of the mixture, and
ihe heat-exchanger 2, the acidulated liquor  approximately 2.5% by weight is generally 105
is continuously heated indirectly with steam,  suitable.  Aay food-grade reducing sugar
reaching a final temperature of approxi-  may be used for this purpose, for example
mately 200°F. The hot acidulated liguor  glacose, galrctose. mannose, Jactoss, malt-
ihers passes to 2 desludging contrifuge 6, osc, and invert sucrose and ribose; however,
which removes most of the unwanted pro-  glucose is generally preferred, 110
tein sediment. The centrifuge Hiquid is then The mixture in the kettle is stirred and
passed through a two-phase centrifugal sep~ heated to a temperature from 180 to 205°F,
Srator 7. in which the free fish off is re-  more preferably from 195 to 200°F. for a
moved as a by-product. The liquid obtained  minimum period of 4 hours. During this
is then fmally clarified in a hich-gravity operation, volutile amines, such as tri- 115
centrifuge &, which removes the last traces  methyl amines. and moisture are driven off
of lipoprotein sedimeni, leaving a substan-  from the mixture; and, simnitancously. 3
tially fat-free Hquid with a composition browning or Maillard-type reaction occurs
typicully as follows: betwsen the glucoss {or other reducing
sucar) and the amino-constituenis of the 120
Total aolids 59, by WE§ghi protein present, to form a soluble brown-
Brotein ... .. .. 4% by weight  coloured produet. In the vourse of this
TFotal lipid less than 0059 by weight reaction, the fish flavour and odour dis-
Watet .. ... ... 95% by weight appaar and a becf-like, meaty flavour is
developed in the product. When the fotal 123

The clarified, substantially fat-free aque-

solids content of the mixture amounis to
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70 to 30% by weight, the eative batch is
discharged from the kettle and may be pack~
aged for use as a simulated meat extract.

Instead of using the condensed fish
solubles at a concentration of about 509,
solids by weipht, & s possible io dilute i
with water, with a corresponding prolong.
ation of the cooking time: this longer cook-
ing time will allow more of the volatile
amines io be driven off, The amount of
water added at 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
found to work satisfactorly.

The invention is forther iftostrated by the
following Examples.

ExapeLe 1.

00g of condensed de-fatted fish solubles
{contatning 50% hy weight total solids) oh-
tained from tuna cocker juice were diluted
with 300z of water. The resulting dilated
fish solubles were adjusted to a pH of
approximately 7.0 with 50% sodium Ly~
droxide. 59 by weight of ghicose, based
on the dry solids content of the diluied con-
densed fish solubles, was then added {125z
glucose /2530y dry solids). The resulting
nixture was evaporated in an Open porce-
lain dish placed on a hoiling water-hath.
The mixture was agitated periodically
throughout the eight-hour period requived
to bring the solids to 81.3% hy weight iotal
solids. Tha resulting product had a beet
Hke flavour and no trace of fish taste or
odour,

Exaners 2.

500z of condensed de-fatted fish solubles
obtained from tuna cooker juice derived
from the yellowfin species was adjusted o
o pH of approximately 7.2 with 509
sodiom hydrozide. 1030 of glacose was
added to the nentralised mixvare containing
approximately 50% by weight total solids
€25g ghicose/250¢ dry solids). The result-
ing mixturs was heated with perindic agi-
Iation in a porcelain dish heated on a boil-
ing water-bath, The maximum temperature
attained by the mixiure was 193°F and the
time requived to reach 709, total solids was
4 hours.  The resulting mixture had 2 defi-
nite heef-like flavour and a very rich duk
brown colour.

EXaurie 3.

13 gallons {approximately 150 Ihw) of de-
fatted condensed fish solubles. obtained
from cooker juice and contsining 50% by
weight total solids, were placed in a 2%
gallon steam jacketed stainlessesteel kettlo,
The fish solubles solution was diluted to a
volume of 20 gallons and the pH was ad-
justed to 7.5. The resulting mixture was

heated and agitated for 6.5 hours at a tem-

perature of 190 to 200°F. No sugar was
present other than the naturally-occurring
glucose and ribose (approximately 19, dry
basis). The resuliing mixture had a beefs
like flavour but was somewhst chicken-like
0 odowr and medinm dark-browa in
colour.

Meat extract made in accordance with
the preceding description and Examples has
been used to make a spray-dried consomms,
using the following formala:

Meat extract (from

tuna-ike fish) ... 70% by weight
Monosodivm ghitam-

aie 29% by weight
Sugar . o 109 by weight
Saly ... 20689 by weight

Mise, amount of flavour-enhapcers,

25 lbs. of the above formmla were dis-
solved in 6 gallons of distilled water and
then spray-dried under the usual drying
conditions. The product was & frec-flowing
powder of small round hollow spheres. The
product was very hygroscopic: and, when
the powder was didsolved in water, the
aroma was released and re-constituted heef
consommé was produced,

WHAT WE CLAIM IS:—

1. A process for producing a simulated
beef extract, which  comprises heating 2
schifon  of substantinlly de-fatted  fish
solubles at a temperature from 180 fo
205°F, at a pH from 6 {0 9, uader agita-
tion and in the presence of a reducing sugar,
so as to develop a beefdike flavour therein,

2. A process according to claim 1, i
which said fish solubles have & comient of
natural fish fat not exceeding 059 by
weight (based on total solide).

3. A process according to claim 1 or
claim 2, ;m which said fish solubles have
been obtained from fish cooker juice or
fish-mea! rendering press-water.

4. A process according to any preced-
ing claim, in which the amount of reducing
sugar does not excoed 10% by weight of
the fotal mixiure.

5. A process according to claim 4, in
which the amouat of reducing sugar wsed
is approximately 2.5% by weight of the
tofal mixtare,

6. A process according to any preced-
ing claim, in which the reducing sugar wsed
is plucoss,

7. A process accoxding to any preced-
ing claim, in which said colution of fish
solubles has 2 tfotal solids content of ap-
proximately 50% by weight.

8. A process according fo zny preced-
ing clalm, in whick the solution of fish
solubles i subjected to heating and agita-
tion for a period of at least 4 hours.
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9. A process according to claim 1, sub-
stantially as herein described with reference
to the accompanying drawing.

0. A proeess according to claim 1.

5 substantially as herein described in any of

the foregoing

Examples.

11. A simulated beef extract when pro-

duced by the process of any preceding
claim,
12. A food product comprising a beef 10
exiract aceording to claim 11
MARKS & CLERK,
Chartered Patent Agents,
Agents for the Applicants.

Printed for Her Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd. 1971,

Published st The Pafent Office, 23 Southampion Buildings, London, WC2A 1AY,
from which copies may be obizined.
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{72} Inventor WILLIAM JOIIN EVERS

(547 SULPUR-CONTAINING COMPOUNDS, A PROCESS FOR
THEIR PREPARATION AND GOMPOSITIONS CONTAINING
TEEM

(71} We, INTERNATIONAL FLAVORS AND
Fracrances Imc, a Corporation orgamised
under the laws of the State of New York,
United Sutes of America, of 321 West §7th
Sireet, New Vork, New York, United States
of America, do hershy dechare the invention
for which we pray thet & patent may be
granted te us and the method by ‘whlcn it is
10 be performed to be particularly described
in and by the following statenient;—

This fovemtion rehtes to certain furan
derivatives, a process for their production,
and compositions containing them.

Artificial favoring agents for {oodstails
have received Ineressing attention in recemt
years. In many areas, such foed Havoring
agen‘t-, are prefesred over matural ﬁawrma

agems, at least in part beeawse of the upi-
fﬁrm flavor that may be so obwmined., For
exsmple, natural food flavering agents such
a5 exiracts, essences, concentrates snd the ke
are ofien subject to wide variation due to
changes in the quality, type, and treaument of
the raw materials, Such variation can be re-
flected in the eud product and results in un-
relable flavor characteristics and uncertainey
as to copsumer acceptance and cost. Addi-
tionally, the presence of the nmatural praduct
in the ultimase feod may be vadesirable be-
cause of increased tendency to spoil This is
pm-tn,u faxly wroublesome in convenience and
snack food wsage where such products as dips,
soups, chips, prcpared dinners, canned goods,
sauces, gravies, and the Hke are apy o be
stored by the consumer for some lime prior to
use,

The fundamental problem in preparing
dxt‘ﬁti‘&l fHavoring agents fs that of achieving
-5 possible a tree flaver reproduc-

tion. This genexally proves 1o be a difficul
task since the mechanism for flavor develop-

ment i many foods is net understood. This is .

notable in products having meaty and roasted
flavor characteristics.

Reproduction of rossted and meat Havors
and arormas has been the subject of 8 long and
contintous search by those engaged in the
production of foodsiuffs, The severe short-
age of foods, especially protein feods, in
many parts of the world has given rise w
the need for utilizing non-meat sources of
proteins and making such proteins ss palat-
able and as meat-like as possible. Hence,
materials which wift closely simulate or exacely
reproduce the flaver and aroma of reasted
products and meat products are reguired,

Morcover, there are & great many maeat-
confaining or meat-based foods at present
distributed in a preserved form, examples be-
ing condensed soups, dry soup mixes dried
meats, freeze-dried or lyopbilized meass,
packsged gravies, and the Hke. While these
products contaic meat of meat extracts, the
fragrance, taste, and other organoleptic fac-
tors are very often impaired by the process-
ing operations, and it is desivable to supple-
ment or enhamce the flavors of these pre-
served mear foods.

The present juvewtion velates to materials
having desirable mest, roast meat, and roasted
fragrance and Havors. These materials are
organic oxygen-comaining heterocyelics where-
in the second carbon atam from the oxygen
stom contains a suMfur substituent. Thus the
present invention provides a flavoring corapo-
gitiop compeising a furan derivative having
the formula:
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whercin n s one w four; R, is_hydmgcn,
alkyl, alkenyl, alkadienyl, or & mwiety of the

formula
-6

5

T T 1
I 3 b

H T
e
K

R., R, R, R, R, and R, ar kydrogen, alkyl,
atkenvl, or atkadienvl, or taken together Rs
and R, andfor R, and R. form cyclialkyl,
cvelialkenyl, cycliatkddienyl, Denzo, thieno,
dihvdrothieno, tetrahydrothieno, furano, di-
bydrofurage, or twemshydrofurano rings: and
the dashed lines represemt single or double
carboa~to-carbon bonds, tegerher with a suit-
o8le vehicle eor carrier, which may be, for
example, an auxiliary flavoring adjuvant,
When R., R., R, R., R, and R, repre-
sene alkyl, slkeayl, or atkadienyl groups, it is
desirable that they be lower alkyl. alkeny] or
alkadienvi proups having up © five carbon
atonss. Thus, for example, these groups can be
methyl, ethyl, propsi, isopropyl, butyl, second-
arv buryl, peatyl, vinyl allyl, isopropengl
huaienyl, butadienyl, isopentenyl, pentensd,
pentadienyl, isopemadienyl, and the like
When B, and B, andfor R: and B, taken
wgether form cycHalkyl or cychalkeayl or
cvclatkadicny! rings, it is preferred that they
be 5- or 6G-membered rings. Thus, for
cxample. the following fused ring compound
is representative of one of sach ring materials:

coppounds

preferred
according wo the present inveruien for impart-
ing desirable meat, roast meat, and roasted
fragrance and flaver nmotes Include furan de-
rivatives having the formula:

The particufarly

e 8F
i t
&0 g

wherein # i one and R, 1s hydrogen or n
is one, two, three or four and R, s a muoiety
of the formula:

or m is two or three and R, is alkyl, and
wherein R, and R, are alkvl, R, and R, are
bydrpgen or afkyl, and the dasled lines repre~
seny single or double carben-te-carbon bonds.
These compounds are novel, In the above
formula, when B, R, R, By, and R, repre-
sent alkyt groups it s desirable thar they be
fower alkyl groups having up to five carbon
atoms. Thus, the alkyl groups can be methyl
ethyl, propyl, isopropyl, buwl, secondary
butvl, pentyl, and the Jike. It is especially
preferred that the alkvl groups be methyl or
ethyi,

t has been found that when both dashed
fipes represeny double bends, that is, whea the
ring is a furyl ring, the compounds have @
desirable pronounced meat flavor asd aroma
characteristic, When the furan ring Is more
highlv satorated, and partcularly when the
ring is dibvdrofuryl, a rousted Havor and
aroma characteristic s more deminant,

The compounds of the present invention
are ofly liquids or crysialline solids and are,
in  general, characterized by proneunced
pleasan: meat, reasted meat and/er roasted
food fHavor ang aroma at the concemraiiens
envisaged herein, The dominant sote is one
of roasted protein with & noable abscnce of
anv pungency or lachrymwose factor.

Tt wilt be understoed thar some of the come
pounds of this iavention can exist in various
isoemeric forms, and the formulse given here-
in jnchude such iwomers. By way of example,
the 2~ mend o 2,3H} - dibvdrofuran - 3
thiols exist as geometric fsomers and as optical
isomers. A representation of one of the so-
mers of this compound is 3s follows:

T

A J’“fg

Another fmomer is:
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Exemplary of 3.sulfur substiated furans
contemplated herein are:

bis-(Z-methyl-3-furyl) tetrasulfide
Z-methyifaran-3-thicl
Z-methyldibydrofuran-3-thiol
Z-methyltetrahydrofuran<3-thiot
2-ethylfuran-3-thiol
2-ethyldihydrofuran-3~thicl
Z-ethylretrahydrofuran-2-thiol
Z-propylfurgg-3-thicl
2-isopropyifuran~3-thicl
2-isopropyldibydrofuran-3-thie
2-sopropyketrabydrofuran-3-thiol
Z—pmpyidihydrofumn%~Lhioi
3,5-dimethylfuran-3-thiol
2,5-dimethyldibydrofuran-3-thiol
2,5-dimethyltetrahydrofuran-3-thind
2,5-diethylfuran-3-thiol
H,3~d1crhyidm}drufuian%nt}tinl
2 5-cisthyhetrahpdrofuran-3-thiol
Z-ethyl-5~methyifuran-3~thicl
2-methyl-S-ethylfuran-3-thio}
2~ethyl-5~methyidihydrofuran-3-thiol
2-ethyl-S-methyltetrahydrofuran-3-thiol
2, 5-dipropyHuran-3-ghist
2,5-ditsopropylfuran-3~thiol
S-isopropyi-Z-methvlfuran-3-thiol
2-butyifuran-3-thiol
Z-ethyl-5-propyltcteahydrofuran-3 -thiol
bisf 2-methyl-3-furyl) sulfide
bisf Z-methyl-3~ fm‘yi disulfide
bis{2-ethyl-3-fueyl) sulfide
bis{ 2-ethyl-3-furyl) disulfide
His(2, 5-dimethyl-3Turyl) sulfide
bis-f_z,ﬁ dimethyl-3 »fur}*l; disulfide
bis(2-mathyl-3-dihydrofuryl} sulfide
bis{2-methyl-3-tetrahydrofuryl} sulfide
bis(2-methyl-3-tetrahydrofuryl} disulfide
bzs( Z-methyl-3~dihvdrofuryl} cmumda
bis(2, S-ciethyl-3-dihydrofuryl) sulfide
s 2,5 -diethyk-3~furyls sulfide
bis{ 2-cthyl-S-methyi-3-furyl) disnlfide
bis 2,3 -diethyl~3~furyl) disulfide
bis{23~-dipropyl-3-fury]} disulfide
bis(2,5-dipropyl-3-furyl} sulfide
bis{2.5-dibutyl-3-fury]) disulfide
bis{ S-ethylZ-methyl-3-dikydrofuryl)
disuifide
bie(2-isopropyl-3-furvly sulfide
bis(2-isopropyl-3-furyl; disulfide
bis(2-isopropyl-3-dihydeofunyl sulfide
bis{ 2~isopropyi-3-tetrahydrofuryl)
disulide

Tt will be vaderstood from the present dis-
closure that the derivatives of dihydrofursn
car be 23H or 4,5H, Thus, 2 - methyldi ~
hydrofuran - 3 - thisl includes 2 - methyl -~
[4,5H] ~ dibydrofuran - 3 - thiol and 2 ~
methyl - [2,3H] - dih&dmfuran - 3 . thiol,
and bl’a\ ~ ¢thyl - 2 ~ methyl - 3 - dikwdro -
furyl) disulfde includes Bis[s - ethvl -2~
fn\,th)i - 3 . {[4,5H] -~ dihydrofury])] disalfide

and big§ - methyl - 2 - methyl - 3 -
(2,31} . dihwdrofuryl)] disulfide.

In accordance with the imvention, the novel
sulfur compounds can be utilized singly, in
admixture, or in combination with other edible
materkals to inepart a meaty or roasted organo-
leptic impression to foods or edible materials.
Thus, the compounds herein described can
comprise flavouring compositions and Havor-
enhancing compositions, The compositions of
the invention comprise the compounds 1o-
gether with a suitable carrfer. The term car~
rier is to be construed broadly to cover any
other edible ingredient that can be admixed
with the compounds to form o favoring or
flavor-cohancing campositiaﬂ. It will be
understood hergin that 2 flavoring composi-
tion is one capable of imparting » definite
flavor 1o 2 tasteless or bland foodstuff, and a
flavor-enhancing compesition is one capable
nf reinforcing one or more flavor notes of 3

atural or other maerial with is deficient in
ﬁav or, A flavor-enhancing composition would
be useful for improving the flaver of, say, a
canned mear praduct, the flavor of which was
diminished or nndesirably altered by the
processing. It will accordingly be anderstood
that the disciosed  sulfor-contaiming  com-
pounds can be mived with other fis favoring in~
«redlents, vehicles and the like to form conw-
positions suitable for imparting a flaver to,
enhancing the flavor in, or altering the Havor
of. a food composition, and such food compo-
sitions aad the methods for preparing them
are included in this disclosnre, The furyl
monosulfides, disulfides, and mercaptans of
this inventon gencrally impart a meat or
covked meat flavor and aroma, The difiydro~
furyl sulfides, disulfides, and mercaptans im-
part a roasted flavor and oder which is even
redolent of roasted scsame seeds im some in-
srances. Thelr flaver characteristies ure suffi-
ciently promounced and persistent that g de~
strable flavor and odor can be developed by
simply using the undilsted compound o come
pounds; for example, by addition of the -
diluted compound to 2 processed fish mesl,

When the sulfor compounds of this inven-
tiorr are used in flavoring compositions to en-
hance existing  flavors @, or to provide the
emire flavor impression to, 2 foodstuff, they
can be combined with organic acids includ-
ing fatty, saturated, unsaturated and amino
avids, alcohols, including primary and second-
ary alcohols, esters, carbnml compounds in-
cluding aldehpdes and ketones, lactones, cyelie
orgHnic mirerials including benzens deriva-
tives, alicyelics, heterocyelics such as furans,
pytidines, pyrazines and the fke, sulfur-con-
taining materials including thiols, sulfides, di-
culfides and the like, proteins, lipides, carbo-
hydrates, and so- ~called flavor potentiators
such as monosodivre ghrtamate, suanylates,
inosinates, natural ﬂamrmt' maierials such
as vanillin, and the Gike. Tt wilt he appreciated
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that the types and amosms of materials
selected  from  the foregoing  groups of
materials will depend upon the precise organo-
leptic character desired in the finished pro-
duet and, especially in the case of flavoring
compositions used o enhance other flavers,
will vary sccording to the foodsiufl o which
the flavor and aroms are to be imparted. In-
organfc materials sach as sedium chloride amd
froshmess  preservers  such  as  butglaved
hvdroxyanisele, butvkued hydroxyieluene and
propy] gallate can be added for their adjo-
vant or preservative effects on the flavering
composition or on the final foed compesition
fiself.

As carriers for the composition of the inven-
tion there mav he wosed, for example, gum
arabic and carragecpen. Vehicks, such s
ethel aleohol, water or propylens giveol may
be preseat. When the corrier is an eanlsion,
the flavoring eomposition can also contain
entalsiticrs such as mone~ and diglveerides of
farrre acids and the fike, With these sarriers
or vehicles the desired physical form of ihe
composition can be preparad. It will be wnder-
sieed that the compouads of this invention can
be wsed in sprav-dried, lguid, encapsulued,
emulsified and other forms in which flavor-
inzs are added to foudstufts, The compounds
can he so used along or in combinaion with
the other ingredients set forth therein, In the
cace of a foodstuff which is prepared from 2
cambination of ingredicms the furvl suifur
derivatives, favor enbancers wxl flavering
compositions of this invention can be added
¢ one of the ingredients and thereby be
incorporated inte the compesition as a whole,

The ameunt of sulfur-containing compound
or comnounds used showld be sufficicot 0
impart 3 meaiy or roasted flavor and arams
sote to the uitimate foodsinf in which they
are used, Thas, a small b effecrive amonnt
of 3-sulfur substituted furan sufficient to pro-
vide the meaty flavor pote in or fo round
cut the meat, roasted, or other flavir note
i, the aitimate feodsndt is ueed. The amount
will varv depending upen the slimate food
compasition to be flavered: for example, more
may be required in producing a fufl, rounded
wiear favor im an unflavered material and
lass may be required when this invention i$
wsed o snfmace 2 meat or roasted foodsuft or
flavoring material which is deficlent in namural
flaver or aroma.

Those skifled in the art will appreciae
that the amount of furyl swifur derbvasives
accarding to this invention can be varied
over a rangs o provide the desdred flavor and
avoms. The use of too Hitle of the derivative
or desivatives will not give the {ull benefit,
while wo much will make the flavor compo-
sitions and foodstulfs needlessty costly, and
in extreme cases will unbalance the Havor
and aropxa so thar optimum resulls ars nov
ehiained.

1t is accordingly preferred that the ultimate
food composition comain at Jeast about 1.0
part per billion {es defined in 1180 of 1he
culfur derivatives, based on total composi-
tion, and it is not generally desirable o use
morse than sbour SO0 parts per million {ppm)
in the finished composition. Thus, the desir~
able range for use in the practice of this in-
ventien is from 0001 o 500 ppm of the furyt
sulfr compound or compounds, When these
compounds are added 1o the foodsuf in the
form of a meat flavor composition, the
amount should be sufficiernt vo impart the
requisitc flavor andfor aroma mer te the
compusition so that the Savor and aroma will
be balanced in the finished foodsulf, Accord-
ingly, the favoring compositions of this inven-
tinn  preferably contain from G.OO01YY 1o
107, of sulfur derivatives based on the romi
weight of said flavering composition, Unless
otherwise indicated, all party, proportions,
percentages, and ravios herein are by weight,

The flavoring compasitions of this invention

con he  added 1o the  foodstufls by
conveational methods known i the  art
The faver maerial of this invention

together with any other liquids if desired,
can he admized with a carrier, such as gum
arable, pum tragacanth, carrageencn and the
Ike, and spray-dried to obtain a particulate
solid favoriog material. Where a powdered
prepared flavor mix is being made, the dried
salids anmd flavoring compesitions or fueyl
sulfur derivatives of this invention are mixed
sogether in a dry blender 1o attain uniformity,

When Lquid materials are involved in ihe
prepararion  of foodstufls,  the flavoring
pxaterials of this invention can he combined
with cither the Hguid to be wsed im the
finished composivion, or ahcrnatively  they
can be added with a lguid cereier in which
they are dissolved. emulsified, or otherwise
dispersed.

Tt has been found dhat the bis(2,3 - dialkyl -
3 - furvl sulfide can readily be prepared by
reacting 8 2,5 ~ dialkyl furan with the appro-
priate suifur chioride preferadly in the pre-
sence of @ carbest. Thus, a bis(2,5 - dialkyl -
3 . furvl suifide is produced by the yeaction
of a 2.5 - distkyi furan with sulfur dichloride,
SCL, and a bis{2.§ - dialkyl - 3 - foryly di-
sulfide can be obtained by the reaction of such
a 2.5 - diafkyl furan with sulfur mone -
chlopide, that Iy, S.CL.

While the reaction can be cargled oot in
the absence of camalvses, iv is preferred fo
use as catalysts Lewis acids inclnding meral
salts such as stamnic chloride, ferric chloride,
ferric bromide, zinc chioride, buron riffuoride,
snd boran iriffusride complexes such as boron
reifroride diethvl etherate, and the like,

I: fas been found thar the time of reac-
ten for obtaining suitable results is between
15 minutes and 2 hours; that the desirable
remperature range s between —30°C and
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+350°C; that 2 reaction vehicle is preferable
for conmrolling the reaction, and that such
veaction velicle can be a hydrocarhon sol-
vent such as hexane, cyclohexans, and the
like or dimethyl furan used in Torge excess.
The reactant proportions are such thet the
dimethyl furan compound is used in Jarge
molar  excess over the partioular  sulfur
chioride. The roaction is preferably rum at
amospheric pressure,

It has alse been discovered thatr furan -
3 . thicls and atky! - substitared furan ~ 3 -
thioks can be produced by the reaction of an
approgriate dthydrofuranone - 3 or tweta -
hydrofuranone - 3 with hydrogen sulfide under
acidic conditions, preferably in the presence
of anhydrous hydrogen chloride at tempera-
rares of —60 1o ~100°C. This reaction pro-
vides furan - 3 - thiols; dibydrofuran - '3 ~
thiols; and teirahydrofirsn - 3 - thiols as well
as alkyl - substituted derivatives thereof,

The reaction of the di - or tetrahydree -
furanone - 3 or alkylned coumerparts with
hydrogen sulfide in the presence of gaseous
hydrogen chloride will wke plate in from
shout 3 up to about 25 heurs at temperatures
of abomt —60° down to abour ~100°C, The
reaction vehicle can be any pelar solvent hav-
ing a mehing point below abomr —100°C
and a viscosity such that the reaction mass
can be turbulently misced st that emperature,
Desivable polar solvemts having the above
properties  are  Diglyme, temabydrofuran,
methanol, ethanol aed the fike, The hydrogen
sulfide reactant is preferably in abouwr & § .
w 10 - fold excess over the furanone - 3,

It witl be understood that the thiome can
readily be converted to the corresponding
thiel with 2 reducing agent such as lithium
slumimom  hydride, diethoxy  aluminum
hydride, ethoxy aluminum dihvdride and the
ke, The vehicle for this reduction can be
an exygenated solvent such as diethyl ether,
tetrahydrofuran, Diglyme {dimethyl ether of
diethylene glycol), and the like. The tempera-
ure of the reaction can vary from about 0°C
up to the reflux tempersture of the reaction
medium. Although the reaction can he car-
ried out over a range of pressures, it is pre-
ferred that the pressure be atmospheric. The
reducing agent is preferably in excess molar
proportion relative to the thisne,

It will be understond that the corsespond-
ing Bis(3 - finyl), bis3 -dihydrofuryl), and
bis(3 - retrahydrofuryl) disulfides can be pro-
duced by oxidizing the corresponding thiols
under mild oxidizing conditions. Thus the
thiols can be oxidized with an air stream
bubbled through them at 20°C and 760 mm
Hg prossure for 8 hours. Stiming of the
reaction mass with use of haffles during the
bubbling is adequate to maintain suitable con-
1act berwsen the resctants. Qther suitable mild
oxidising agents include forric  chleride,

iodine - porassium {odide, dimethyl disulfide,
dimethylsulfoxide and the ke,

‘The time of this wmild oxidation reaction
will vary from substantially instantanecus up
to 20 hours at temperatures from shour 10°C
te 50°C and atmospheric pressure. The pH of
the regction mass depends uwpon the nature
of the oxidizing agent; as does the time of
reaction which 3s a function of the ner oxida~
tion reduction porcntial of the repctants and
the copcentrations and relative proportions
of the reactams. It is preferred that sioichie-
metric guantities of thiol and  oxidizing
materials be used unless such easy-to-remove
oxidizing agenss as dimethyl suifoxide, di-
methyl sulfide and the like are employed, in
which case an excess of such oxidizing agents
can bz utilized.

In ancther process contemplated herein a
2 . alkyl - 5 - furcic acig, 2 - alkvl - 5
cyanofuran, or 4 2 - alkyl - § - halofuran
is treated with olewn (fuming sulfuric acid)
o produce the corresponding 3 - sulfofuran
derivative, the 5 - substituent is then removed
by “Known methods” w0 ohwain 2 - atkyl -
3 - sulfofuran, and the sulfofuran is reacted
with thionyl chioride 1o form 2 - alkyl < 3 -
{chloero sulfo) furan, and the (chlore ~ sulfo)
furan reduced to produce 2 - alkyl foranm « 3 -
thiol.

When the 5§ - furoic acid is wsed in the
above process, after the treaiment with oleum
the barium salts of e resulting acid are
then obtained by treatraent of the acid with
barium carbonste which i3 used in excess 5o
a8 to ecliminate any umrcacred sulfuric acid.
The barium salt is converted to the sodinm
salt which is then decarboxviated with an
equivalent amount or an exeess of mereuric
chloride in a refluxing aqueons solution. The
resulting sodium sulfonate is reacted with a
78 fold excess of thienyi chloride, the ex-
cess of thionyl chloride being wsed as a solvent
inn the presence of 8 wace of dimpethyl form-
amide. Tn place of excess thionyl chioride,
other Inert solvenss snay be msed, for example,
benzeme, hevane or diethyl ether. The resuls
Ing 3 - chlorowalfo group fs reduced to the
thiel (—S8H) group by reaction with & reduc-
ing agent used in excess to insare total reduc-
tion. Agents such as  libhwn  alumdénum
hydride, mone - alkoxy aluminum dihydride,
dialkyt hydride or zine in hydrochloric acid
wherein each of these reducing agems is in a
vehicke can be wsed. Such a reduction can be
carried out at room temperature o reflux
under stmospheric pressure. The vehicles
carrying the reducing agent can he oxygenated
vehicles such as diethy! ether, tewrabydrofaran,
Diglyme snd the like.

Saturated focan ~ 3 - thiols con also be
produced by treating alkyl - 3 - halotetra -
hydrofurans with sodivm hydrosuifide under
reflux conditions in the presence of ethanol,
methanol, or Hke vehicles.
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The mercaptans of this invention can, if
desired, be reacted with various chlorasulfur
compounds to obtain df - or i - or tetra-
sulfides. Thus, a thiot such as 2 - alkyl ~ 3 -
furan thiol can be reacted with prefesably
an equmolar amount of alkyl disulfur
chloside, at 2 remperature of from ~60°C up
1o shout O°C to produce atkyt (2 ~ alkyl - 3 -
furyl) tisalfide. Preferably, 2 - methyl ~ 3 -
furan thiol is reacted with methyl disulfur
chloride to produce methyl {2 - methyl ~ 3 -
furyl) trisulfide. This reaction can be catried
ont in a solvent such as diethyl other, cyclo-
hexane, hexane, carbon serrachloride, benzenz
and the ke, Similarly, a thiol such as 2 -
alkyl - 3 - furanthiol can be reacted with
preferably an eguimolar amount of atkyl sul-
fur chioride, to produce alkyl (2 - alkyl - 3 -
furyl) disulfide, for example 2 - methyt - 3 -
furanthicl can be meacted with methylsutfur
chloride (CHLSCl) to produce methyl (2 -
methyl - 3 - furyl) disulfide. This reactions
also can be carried out in a solvent such as
digthyl ether, cyclohexane, hexane carbon
tetrachicride, benzene snd the like. The reac-
tion temperature is preferably from ~60°C
up to 0°C at ammospheric pressure.

The di- aad terrahydro materials according
to this inventien are alo conveniently pre-
pared direcily from the appropriate alkyl or
dialky! di- or tetrahydroforans, vader reaction
conditions similar to the conditions used in the
analogous reactions described heretofore.

The his’2 - methyl - 3 - furgl) disuliide amd
2 - methyl - 3 - furan thiol of this inventioft
can also be obtained by: {a) forming a mix-
ture of thismine, cysteine, bydrelyzed vepet-
able protein and water and hearing the mix-
ture to refux for a period of from about 2
about 10 hours as shown in Unired States
Patent 3,394,016; (b) removing the distiltate
at intervals; (¢) rreating the distillate in an
extracrive provess using as an sxupaclam @
fow boiling solvent such as methylene chioride
and the like, whereby the bis(2 ~ methyl - 3 -
furvl: disuffide and 2 . medyl - 3 - furan
thial of this inventon are obtained; oy
separating the furyl sulfor campounds frem
the mixture by means of, for example, a gas-
tiquid chromatographic column or column
chromatographic techniques.

The following examples are given to iflus-
rrate the invention.

Exampre I
Preparation of bis(2,5 ~ Dimethyl ~ 3 - furvl)
suliide and Bist2,S - Dimethyt - 3 - furvl)
disulfide

Iste a 1-Hier, three-neck, round botiom
flask equipped with addition funnel and mag-
aetic stirser are imroduced 175 g of 2,5
dimethylfuran and 0.4 g of stanic ¢hlorida.
After cooling 10 —20°C 753 g of sulfur
dichloride, SCL, is added during 33 minutes
while maintaining a temperature of —20°C.

Case No.: IPR2023-00207
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The reaction mixtuge is stirred for 1 hour and
40 minutes and allowed o warm to +34°C.
Pouring the regciion mixture inio 1 liter of
jce-water, and extraction with hexane gives,
after drving with sodium sulfate and sofvent
removal, 64.8 g of residue. Columa chromato-
graphy of the residue on 1625 g of siticie acid
with 37/, diethyl ether in hexane gives 14.4 g
of 2 mixture of mono- and disulfides. Dis-
tllgtion of 11.0 g of mixture provides 3.8
o of bis(2,5 - dimethyl ~ 3 - furvty sulfde,
h.p. 81—859C at 0.15 mm Hg, and 5.1 g of
bis’2,5 ~ dimethyl - 3 « fweyl) salfide, bp.
112-116°C at 945 mm Hg,

Repeating the above experiment using 98.5
g of sulfur moenochloride, S.Ch, in place of
sulfur dichloride produces a 54.2 g residue,
Chromatography on 1355 g of silicic acid
with 5%, ether in hexane yields 13.9 g of
mano-~ and disuifide, Distillation of 110 g of
the mixture gives 1.96 g of a 40/60 mixture,
as determined by proton magnetic resonance
{PMR: of mono. and disulfide and 6.6 g of
hisi2,5 ~ dimethyl - 3 - furyly disulfide, b.p.
1157C ar (.45 mm Hy.

The daw on the bisj2,5 - dimethy! < 3 -
furvl) sulfide are as follows:

Protion Magnetic Resonance

In carbon retrachloride:
2.2 {singler, & profons
2.3 (singlet, 6 protons} and
5.78 {singlet, 2 protoss) ppm,

Infra-red:
Amax, Trerpreiation
322 CH stestch or aromatic ring
6.21, 6.36 C=C swretch of aromatic
furan ring
.26 Methyl group
12.08 CH bond of aromatic ring.
Mass Spectram
Pattern
Ratio of Mass Net Peak Intensity
1o Charge Hesghe
43 1300~ 100.01
53 130 — 1138
93 140~ 127
1] 280 25.56
126 390.— 3553
127 310~ 28.2%
128 220, 200
179 320~ 29,14
207 210, 19.1
222 8O0~ 72.72

Roth compounds impart a distinct meaty
flavor to o soup base ai a concentration of
0.2 ppm. The bis(2,5 ~ dimethyl - 3 - furvl;
diculfide is preferred and both 3 - furyl sul-
fides are preferred over bis(S - methyl - 2 -
furvl) disulfide which is found to have oaly a
chemical, rubbery taste and aromsa under
the same conditions.
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Examrig II
Preparation of bis(2.5 - Dimedhyl - 3 -
furyl} Monosulfides,

Into & 25 ml three-neck, round-bottom
flask equipped with an addition funnel, mag-
netic stirrer and fce bath are intoduced 8.6
g of 2,5 - dimethylfuran and 1104 £ of stan-
nic chloride. At a emperature of 0°C 2 g of
suifur dichloride, SCL, is added during 33
minutes, The reaction mixture §s then poured
into 30 cc of ice-water sluwry, and the reac~
tion mass v extracted twice with 20 ¢ of
isopentane and once with 40 co of disthyl
cther. Abeout three grams of brown oif is
recoversd after solvent removal, Thiz brown
ofl has an odor of roast meat Column chroma~
wozraphy ont 50 g of silicic acid with 57 ether
in hexane gives 0.6 g of materia] having a
roast meat arcma. Rechromatography of this
material en 25 g of silicie acid initally wsing
hexane and vhen 19 ether in hezane as
eluent gives 0.22 g of a mixture of 2,5 - di -
methyl « 3 - furyl monosulfide and 2,5 - df -
methyl ~ 3 ~ furyl disuifide,

The resuling mixtwe of bisf2,5 - 4i -
methyl « 3 « furyl} solfide and disulfide is
recoversd after the combined solvent extracts
have been evaporsted. The sulfide and di-
sulfide have a mweat aroma and a cooked
mear taste,

Exampre 11
Preparation of bis(2.5 -~ Dimethyl -« 3 - furyl)
Disulfide

Into & 300 cc threemeck, round boitom
flask equipped with 2 thermometer and addi-
don funnel, and iromersed in an acetome-diy
ice buth are added 788 g 2,5 - dimethyl -
furan, .1 g anhydrous stagmic chloride, and
160 cc hexane. Over a period of one hour,
27 cc of sulfur monochloride, 8.1, Is added
while the pot tesoperamre iz maintained be-
wween —22°C and 0°C, During the last 20
minutes a vasuwum ix applied to the reaction
flask to remove the hydrogen chloride gas
which evelves,

At the end of the reaction the reaction mass
is poured onto 200 cc of a waer-ice slorry.
Hexane-insoluble solids are then fltered and
the aqueons laver is separared from the hexane
laver. The hexane laver is washed with ome
volume of 109 aqueous sodium bicarbonate
and then with 100 cc of water. This is fol-
iowed by washes with 200 cc water, 5%
aqueons sodivte carbonate and 200 ce water.
The hexane solution is thea dried over an~
hydrons sodium sulfate and filtered, and the
hexane is evaporated to produce 219 g of
a dark oil. This dark oil, on swanding, deposits
a solid, The residual ofl s taken up in 30 oo
hexsme and the hexane solution is washed
twice with 50 cc and one with 100 ¢c of
water. Afer deving owr sodivm sulfate and
sofvent removal, 11.4 g of oil is recovered,

Ten grams of this crude oil is dissolved in

3%, of diethy! ether in hexane and subjected
to celumn chromatergraphy using a 55278
ant column packed with 200 g of silicic acid
and the diethyl ether-hexane mixture as cluent,
Anslysis of the 53 g of profiucr recovered
frome the column by means of proten mag-
getic resonance and infra-ted and mass spec-
troscopy confirms the production of bis(2.5
dimethyl ~ 3 ~ furyl) disulfide, Thiz mararial
hag @ rossted-maeat arvoma and 2 cooked-
maat taste,

Analytical data are obtained as follows:

Infra-red:

Amax, Intorpretation

322 Avomatic CH stretch

621, 638  Aromaric xing C=C strewch
7.23 Methyl proup

1255 CH bond of aromatic ring

Proton Magner Resonance:

In carbon tetrachloride:
2.1 {singlet, 6 protons),
2,27 (slaglet, 6 protons), and
6.0 ppm {singlet, 2 proons).

Mass Spectrum:
Base Peak 43, Molecular Peak 254, Other
peaks in descending order: 127, 128, 85.

Eyawprr IV
Production of Puran ~ 3 - Thiol Derivatives

A 250 mi flask fitted with a mechanica]
stirrer, gas infet tube, calclum chloride deying
inbe, thermometer, and Y-tube It charged
with 50 mi of dislled Dighywe. and the
Diglvme is saturated with gaseous hydrogen
chloride at 0-—5°C with constant stirring.

The flask s then immersed in a dry ice-
isopropansd bath at —30°0, The cooled flask
is charged with 140 g (014 mole) of 2 -
methyl ~ 3 - tetrahydrofuranone, and 28.5 p
(.84 mole) of hydrogen sulfide which has
been chilled to —80°C is slewly warmed
and allowed to boil over imte the resction
flask,

About one-haif hour after the beginning of
the hedrogen sulfide addition a pinkred color
begins to appear in the reaction mixture. By
the end of the 2.5 houry required for the addi-
tion of all the hydrogen sulfide, the reaction
misture is orange in color. At this time stir-
ring is stopped, and the reaction mixture is
permitted 1o stand 15 hours,

A ons-liter Erlenmeyer flask is charged
with sufficient sodium bicarbonate to cover
the bottom of the fask and is placed into g
dry ice-isopropans! bath, The reacion mixture
is then poured slowly over the sodium bi-
carbonate to minimize foaming. Additiopal
sodivm bicarbonate s added until all foam-
ing ceases. The nestralized mixture is wreated
with 200 ml of water and quickly extracted
with 100 ml of methylene chloride, The
organic sohrtion so obtained is dried and con-
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cemtrated to provide 39.5 grams of an oil.
The oil is distiled voder vacuum to pro-
vide a frst cur taken at 73—80°C at 57 oo
Hg and a second car at 80—83°C at the sane
pressure.

The 25 mi of the second gortion is disselved
in 100 ml of ethyl ether and extracted four
vimes with 5 mi of 5. aqueous sedium
hydroxide to remove the pink color. The basic
fraction so ohtained Is acidified with {1.2 <
of hydrochloric acid and extracted twice with
10 mi of ethyl ether, dried aver sodium suf-
fate, and coocentrazed.

This concentrate is then chromistographed
1o separate the 2 - methylfuran - 3 - thiol
and 2 - methy] ~ {2.3H] ~ dihydroforan - 3 ~
thial preduced. These thiols have a roast meat
aroms with the aroma of the furan - 3 -
thict being verv similar to that of the disul-
fide produced in Exasmple IIL

"The analytical data oo the 2 - methyiuran -
3 . thisl are:

Tofra-red: .
Amax. Interpretation
a2 S§-—H group conjpgatad with

aromatic ring
Aromatic ring C=C hond
Merhel group
CH bond of aromatic xing

7.40, 6.60
7.26
13.58

Proton Magnetic Resonance:
In carbon tetrachloride:
2,12 {doublet, 3 protons),
2,23 {doubler, 1 proton),
6.0% {doubler, 1 proton; and
7.04 ppm {doublet, 1 protou}.

Mass Spectrum:

Rase Peak 43, Melecular Peak 114, Other
peaks in descending order: 41, 45, 85,
47, 113, 74, 75, 74

Fyampre V
Preparation of bisf2 - Methyl - 3 - furyh)
disulfide

The thiol produced in Bxsmple II s
oxidized under mild conditions by dissolving
5 g of the thiol in 100 oo of hexans. The
soiution is placed in a 250 o flask equipped
with a sparger supplied by an air source,
stirrer, and a heater. Air is bubbled in ar
room tempersiure at a rate of 20 mi/minne
during 20 hours. Selvemt is replaced as re-
quired in order 1w rmintain the original
volame of solution, At the end of the resc-
tion period the solvent is flash-cvaporated and
the resulting mixture is purified by column
chromatography to vield 3 g of bis’2 -
methyt - 3 - furyl) disuliide.

The purified bis2 ~ methyl - 3 - furvl}
disulfide has a full meat avor and a cooked
mear aronta when used in soup base at 2
concentration of 0.2 ppm. In « comparison
5 . methyl - 2 - furyl disulfide is also used

8
in soup base at a concentration of (.2 ppm
and is found to have only a chemical, rubbery
taste and aroms.

The anatytical data for the 3-furyl disulfide 63
follow:
Inira-red
Amax. Taterpreiation
322 Aromatic C=H stretch
6.32, 6.60 Aromatic C=C strerch 70
7.22 Methyl group
11.28 Turanic ring vibration
13.6 C—H our-of-plane bend of 2
2 3-disubstiiuted furan,
Proton Magsetic Resonance 75
Tn carbon teirachloride:
7.14 ¢doubler, 2 protonsy
.25 {doubler, 2 protons), and
207 ppm Jsingler, 6 protonsk
Mass Spectran 80
Rase Peak 113; Molecular Peak 226; Other
peaks in descending order: 43, 45, 51,
114, 85,
Examrre VI
The following ingredients are bomo- 85
geneonsly admixed ar 2590
Ingredient Amonnt {g)
2-Merhvifuran-3-thial 20
2-Methvi{4.5-H]-dihydroferan-
3-thio 0.5 90
hist 2-Methyl-3-furyl) disulide 930
bis;2-Methyl-3-furyl} mono-
sulfide 4.0
bist2-Methyl-3~furvly wri-
stifide 0.3 95
The mixture has an excellent roasted-meat
flavor when used in a soup base ar 10 ppm.
ExaMmpry VII
The monosulfide prepared in Example T ks
dissolved im propyleme glycol to provide a 100
0.1°, solution. This solution in the amount
of 0.966 g is added to 7.3 g of a soup base
consisting of:
Amount
(Parts/ 105
Ingredient 100 tetald
Fine ground sedium chloride 35.62
Hydrolyzed vegetable protein 2740
Monosodium  glutamate 17.81
Sucrose 1036 110
Beef fat 548
Sethacss caramel color
fpowder B & C} 2.73
The resulting mixture is added te 12 15

ounces of bailing water to obtain a soup hav-
ing an exceflent mest Havor.
The composition of Example V1 (005 g

Motif Exhibit 1150, Page 840 of 1599



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

9 1256402 9
when added to the above soup base also pro- Exampre X
vides a soup having a good roastedumeat Tsolation of bs(Furyl) Disulfides from a
Hlavor. Similar results are obtained when the Reaction Mixture
bis(2 - ethyl - 3 - furyl) sulfide or Bis(2 - A 4000-pound bawch having the following

5 propyl - 3 - furyl) disulfide is wsed, compesition: &0

parts
ExampLE VIII Thiamire hydrochloride 8.8

One-hzif gram of the soup base mixture I~Cysteine hydrochloride 4.8
of Examiple VII is cmulsified ian a solution Maggi (Registered Trade Mark)
comtaining 108 g gum arabie snd 300 g water. 4 BYE protein hydrolysate 309.6 65

10 The resultant emulsion is spray-dried with a Water 572.8
Bowen Lab Model Drier wiilizing 250 ofs
of air with as inlet temperature of $00°F, 1.000.0
an outlet temperature of 200°F, and a wheel
speed of 50,000 REM, is heated at reflux for four hours, After the
I5  Twelve prams of the spray-dried material first 45 minutes of reflux 2 total of 40 gal-
is mixed with 29.2 7 of the soup base set lons of condensate is removed uniformly over 70
forth in Hxample VHL. The resulting mixtare  the next 3 hours and 15 minwees. Each gallon
i then added to 12 ounces of boiling water, of condensate s extracted with 400 ml por-
and an excellent roasted-ment flavored soup  tions of methylene chioride. After removal
20 is ebtained, of the methylene chloride under very mild
vacuum, a 5G ml residue i3 obuined which 75
possesses an extremely powerful roast-meat
Exampie IX ArGma.

The following ingredients are selected and Preparative  thindayer  chromatography
mixed as described fn Example VI to yield (8X87X1.25 mm, silica-gel G, 200 A/plate)
compositions having excellent mear flavor:  of approximately 24 g gave 0066 ¢ of a 80

pure compeund having a good basic roast
meat aromas upen proper dilution, The mass
25 MIXTURE A specruma of this compound is as follows:
Amount  m/e {rel imensity 226 (9.6), 227 (L9), 228
(Parts/  (L7), 113 (10.0), 43 (4.7), 114 (4.4), 45 (3.6), 65
Tagredient 100 twwal) 83 (3.1}, 51 (2.9}, 69 (17.6). Proton magnetic
2-Mathyifuran-3-thiol 8. resonance in carbon tetrachloride shows 2.07
30 2-Metyl-3-thiel[4,5H]- )
dihydrofuran 5, {singlet, 2—CCHy), 6.25 (doublet, 2 furyl
bis{Z-Bethyl-3-furyl}
disulfide 1. protons), and 7.14 ppm (denblet, 2 furyl
bis(2-Methyl-3-furyl protons;, 90
35 moenosuifide 89, The above dars are in excellent agreement
with the proposed structure of bis(2 - methyl -
3 - furyl) disulfide:
it MIXTlURE B
ais(2-Merthyied -furyl)
trisulfide 7 14, - ) SNS\ .
bis(4-Methyt-3-furyD i ‘_E 7
4 trisulfide 5, !? ~ P
bis{4-Propyl-{4,5H}dihydro- g A
3-furvl) monosulfide £
bis(2,5-Dimethyl-3-furyl)
moncsulfide 25, When the crude extract is analyzed by pre- 95
45 Corn oil 56. parative gas/Hguid chromatography a come
pound having a very intense pot roast odor is
) obiained, This compound fas been identified
MIXTURE C gs 2 ~ methyl - furan - 3 ~ thiol
2-Bihylfuran-3-thiol 9.
2-BusyHuran-3-thiel 9, Bxaurie XI 100
_ bis{%—?entyi—%»furyi) Preparation of 2-Methyl-3-Furanthiol
50 trisulfide 30 A 500 co three-neck round-bottom flask is
bisf2-Fthyl-S-isoprepyl42.3H1 fitted with a Y-mbe, thermometer, and stirrer
dihydro-3-furyDitrisuifide 1. and is then charged with 32 g of fuming sul-
bis{2-Butyherrahydro-3-furyl} furic acid {oleum) containing 209, SO,. The 105
menosulfide 1. temperature is maintained ar 24.28°C, and
85  Gum arabic 50, 40 g (0.318 moly of 5 - methyl - 2 - Furoic
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acid s slowly added to the cleum during a
period of 45 minutes. Afier addition Js com-
plete, the reaction mixware is stirred for an
additional 2-1/4 hours and then held for
18 hours.

The reaction mixture & thereupen poured
over 600 co of jce~water mixwure and neu-
tralized to pH § with 430 g of burhen war-
homate, during which neutrnlization a thick
paste forms. After addition of 500 of
water, the paste is beiled and then vacuum-
Gltered while hew, The barinm culfate-con-
taining solids which remain after filtration are
hodled with 700 co of water, and the mixtre
is vacuum-filiered while hot, Boh filtrates are
combined snd refrigerared for twe days 1o
form crvsials which are recovered. The fil-
trate s evaporated o a volume of abour 300
co and coeled in ice to recover further cryse
wls, The remaiaing flrate is evapevawed to
a2 vaolwme of 50U co, 100 co of methanol is
added, and the Bquid is chilled to obtain
crvstals. The vield of solids (barlom - 2 -
methel - 3 - sulfo - § - furole acid) from
the thres crystailizadons is 93.5 g

Barium -~ 2 - methyl - 3 « sulfe -~ 5 -
furcic acid jn the smount of B8.2 g and
1800 oo of distilled water {5 charged o »
fask, and the fask is heated in a sceam bath
tr 70°C until all the solids are dissolved.
Then, 116 g of 207, aqueous sulfuric acid
is gradually added wo precipitate barium sul~
fare, The decanted Hould fs coofed in fce and
fitrered. The water is evaporared front the Hl-
trate, and the remafoder is evaporated under
high vacuum at rootu temperature te obtain
351 g of vellow oil which crvstallives after
hoing held in a desiccator overnight.

The sodium sale of the sulfo furoic acid
is prepared by dissolving 33.1 g of the crys-
alfizesd oil (suife furcic acid) In 100 cc of
water and gradually adding 6.73 g of sndium
bicarbonate. After drving in a sweam bath
and then in a vacuum desiceaor, 374 g of
the sodimn salt comaining water of oryviu
{ization i obisined,

The sodium salt 35 decarboxvisted by
charging 12.2 g of mercuric chloride (HgCL?
g 60 o of water to a 500 co three-neck
round-bortom  fask fied with 2 condenser
having & gas outler and with a Yewbe, a
aftzogen imlet, a stirrer, and a heating manile.
Then 111 g of the sulfo furoic acid sodium
salt in 80 oo of water is charged to the
Hask, axnd this is followed by 1.95 g of sodivm
hedroxide In 20 ¢o of water. The mixture Is
reflused for 2 hours and 40 mimues while the
pH is maintained at 4—35 by addition of aque~
eus sodium hydroxide or hvdrochloric acid
as required, and carbon dioxide evolves, The
mixture Iy then cooled 1o room wempera-
wre and fkered. The filteate is adjusted o
pH 7—S with 100 asgqueouns sodium hicar-
bonate, and hvdrogen sulfide is hubbled
through the mixmwe w  precipitoe  mer-

curic  sulfide. The mercuric  sulfiide s
separated by fifiration and  the  filurate
is  concenrtated in a4 rowary  SVAPOTaiorn.
About 30 cc of warer is added 1o dissolve all
the solids after concentration and the mixtore
is cooled fo crvstaliize out 493 g of 2 -
methe!l furan - 3 - sulfomic material. The
crysialy are filered from the rupernatant and
dried.

The sulfonic acid derivaive is converied
to the solfonv! chioride derivative by treat-
ment of 1.3 g of the sulfonic acid with 33 g
of thienv] chioride and two drops of dimethyl
formamide for 75 miputes ar 25°C. The ex-
cess thienyl chloride is removed on a yotary
evaporator, the residue is washed with
benzene.. and the benzene i stripped off ®
obuin O.8% g of amber of! having a sharp,
meaty ador.

The amber ol so ohtained is then reacted
with 0.8 g of lithium alumisum hydride in 30
co of diethyl ether. The resction is carried
cat by adding the hydride o 20 cc of ether,
filiering, adding the oil in 10 cc of ether at
reflux during a period of eight minutes. The
reflux ix then conrinuzd for 75 minutes, After
yeffux the remaining hvdride in the mixture
s reacied with methanol in cther, and the
product so obtained is poured into ice water,
acidificd 1o pH 1 with hydrochloric acid,
and extracted with ether to obtain an cil, This
oil is dried, filvered, and swripped of ether
i chtain .27 = of a vellow oif having a good
ey aroma,

Proton magnetc resemance of the major
peak obtained from this oil by gas-fiquid
chromaiography shows a thiol. Mass specire-
scopv of this material shows peaks at 114
and 113, These results confirm the production
of the 2 ~ metinl - 3 - furanthiol

Exampees XII
Proparation of bis - {2 ~ methyl - 3 -~ farsh
tetrasnifide

55“ %

5-55-2
L X
\Q - ~ & -

Te & flask containing a selution of 2 -
meathd - 3 - furanthiol (3165 g} in cthyl ether
{30 mb> and solid sedium bicarbonate (3.0
o conled ¥ ~307C was added dropwise a
sofation of sulfur monechleride (1.0% g) in
ethvl cther (10 ml.  After sianding 435
mingtes the rcaction mixture fs poared imo
water {75 mlby, the upper layer is separated
and washed with water {25 ml;. Afrer back-
extraciing the acueous washings with ethyl
ether {23 ml) the cther solutons are com-
hired and washed with water {2X30 ml)
until the pH of the wash is showr 5. Drying
the ether solution with anhydrous sedium
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suifate followed by solvent removal in wacus WHAT WE CLAIM IS:
gives 1.6 g, of crude bis(2 - methyl - 3 - furyh 1. Furan derivatives having the formula:
tetrasulfide,

5 Colamn chmmamgraphykmé the amber oil

an 60 g of siiicic acld packed in hexare fol- e -
lowed by clution with hgxane pives L1 z. of { .E Gk
apalytically pure bis(Z - methyl - 3 - furyl) ﬁf\ 0o 60
tetrasultide as 3 light yellow oil, The purified -
bis(2 -« methy! « 3 « furyl} tetrasuifide has a
10 foll meat flavor and brothiness when used in . )
soup base at a concentratfon of 0.2 ppm, wheren = i one and R, is hydrogen or # is
one, two, three, or four and R, is a moiety
Infra~red of the formula:
Amas
3100
15 2900
1370
1510
1433
1380
20 122.5
1122
1086 or % I two or three and R, is alkyl, and 65
938 whereln R, and R are alkyl, K, and R, are
887 hydrogen e atkyl, and each dashed line repre-
25 730 sents a single or double carbon-to-carbon
645 cm™? boad.
2. Furan derivatives as claimed in claim 1, 70
Proton Magnetic Resonance wherein the alky! groups are methyl or ethyl
in carbon tetrachlioride. 2roups.
2,37 (singlet, & protons) 3. Furan derivatives as claimed in claims
30 6.38 (donblet, J=2Hz, 2 protons) 1 or 2 wherein, in the geseral formuly, both
7.20 (doublet, f=2Hz, 2 prowonz) dashed lines represent double bonds. 5
4. bis{2-Methyl-3-furyl) disulfide,
Mas; Spectrum S, 2-Methylfuran-3-thiol.
Base Peak 43; Molecular Peak 290, Other 6. bis(2,5-Dimethyl-3~furyl}) sulfide.
peaks in descending order 113, 45, 226, 7. bis(2,5-Dimethyl-3~furyl) disuifide.

35 114, 51, 85, 69, 8. 2-Methyl{4,5H]-dihydrofuran~3-thiol. 80

Elemental analysis: 9. bis(2-Methyl-3-furgl) tetrasulfide,
10, Furan derivatives as claimed in claim
Calenlared for C,, H,,0,8,3 1 and substamially as described in any one
G 4135 I, 3475 8, 4416, of the Examples hercin, excluding those com- .
Found: G 4L52; XL 338; 8, 43.97.  pounds specifically claimed in claims 4—9, 85
11. A process for the production of furan
40 Ezamprz X111 devivatives which comprises rescting a 2,5 -
The following iogredients are hemo-  dialkylfuran with sulfur monochloride or sul
gencously admixed ar 25°C: fur dichloride and forming bis(2,5 - dialkyl ~
3 - furyl) disulfide or bis(2,5 - diatky} - 3 ~ 90
Ingredient Amount (&) furyl) sulfide respectively.
2-Erhylfuran-3-thiol 9 12, A process as claimed in clabm 11,

45 2-Butylfuran-3-thiol 9 wherein the reaction is carried out in the
bis{2-Pentyl-3-furyl} wisulfide EEL prosence of a Lewis’ scid as catalyst,
bis(2-Ethyl-3~isopropyl-2.3H]1- 13, A process as claimed in claims 11 or 95

dikydro-3-furyl} trisulfide i 12, wherein the reactfon is carried out for
bis(2-Butylictrahydro-3-faryl) a period of time between 15 mioutes and 2
50 menosulfide howrs,
bis(2-Methiyd-3-furyl) tetra. 14, A process as claimed in any one of
sulfide 3 clakms 11—13, wherein the reaction tempera~ 100
Gum arabic 45 ture f¢ within the range from —30°C to
eooeereee +50°C.
Total 100 15. A process as claimed in any one of
claims 11~14, wherein the propordons of
55 The mixtnze has an excelfent roasted-meat  the reactants are such that the dimethyl furgn 105

flavor and way be added to a4 soup base at
10 ppm.

compound is wsed in large molar excess over
the particular sulfur choride used.
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16, A process for the production of furan ~
3 . thiols and alkyl-substituted foran - 3~
hiols which comprises reacting an appropriate
dihvdrofuranene-3  or tetrahydrofuranone-3
with hydrogen sulfide under acidic conditions
1o give furan - 3 - thiols, dihydrofuran - 3 -
rhicds, tetrahydrofuran - 3 - thienes or atkvi
substituted derivatives thereof,

17, A process as claimed in clafm 16, which
comprises reacting a 2 - alkyitetrahydro -
furasone - 3 with hydrogen sulfide under
acidic conditons to form alkylfuran - 3 -
thiot and atkvidibydrofuran - 3 ~ thiel.

18, A process as claimed in claims 16 ur
17. wherein the reaction is carried out i the
presence of anhydrous hydroges chloride at
a iemperature within the range from —GU
o —0PC,

19, A process as claimed in any one of
claims 16—18, wherein at least one of the
thiols §s oxidized under mild conditions to
produce the corsesponding displfide.

20, A process as clatmed in claim 19
wherein the thicls are oxidised by passing an
air stream through them at 20°C and 760 mm
He pressure for § hours.

21, A process as claimed in ckim 19,
wherein the thiols are oxidised with 2 mild
oxidising ageot selected frem fertic chioride,
fodine-potassium jedide, dimethy disulfide
or dimethylsulfoxide,

22 A process for the production of furan
Jerivatives which comprises reacting a 2 -~
alkyl ~ 3 - haletewrabiydrofuran with sodium
hydrosulfide to form 2 - alkylterrahvdro -
fgran - 3 - thiok

23. A process as claimed in claim 22,
wherein the reaction is carried out under
roftux conditions in the presence of & vehicle,

24. A proeess for the production of a furan
derivative which comprises reacting a 2 ~
alkel - § - furoic acid, a 2 . oalkyl - 5 -
cyanofuran, or a 2 - aligl - X - halofuran with
oleam o produce the corresponding 3 -
sulfofuran derivative, remaviog the 5 sub -
stituent by kpown methods obtain 2 -
alivi - 3 - sutfofuran, reacting the sulfofuran
with thionyl chioride w form 2 - alkyl - 3 -
{chiorosulfo)furan, and reducing the {chioro ~
salfo)foran to produce 2 - atkyHuran - 3 -
thiol.

25. A process as claimed fn claim
wherein the § furoie acid is used as starting
ntaterial and, afier the treatment with oleu,
the barium salt of the resulting acid i ob-
wmiced by ircatment of the acid with excess
barium carbomate and the barium  salt is
converied 1o the sodium salt which is then
decarhoxviated with an equivalent amount of
excess of mercuric chloside i a refluxing
agusous solution, wxd the resulting sodium
cilfonate is reacted with a 78 fold excess of
thionyt chioride

B

Sty

to form the 2 - alkyt - 3 -

‘chlorosulfo) furan,
26, A process as claimed by claims 24 or

2%, which comprises reacting the 2 - atkyl -
foran ~ 3 - thiel with alkyl disuifur chloride
o produce atkyl(2 - alkyl - 3 - furgD) tri -
suliide or with atky] sulfur chloride o pro-
duce alkyliZ - alkyl - 3 ~ furylidisulfide.

27. A flavoring or flavar enhancing com-
position comprising a furan derivative having
the formula:

&

Ay
0T,

Wherein n is one to four; R, ia‘h}rdmgen,
afkyd, alkenyl, slkadienyl, or 3 mowty of the
formuin:

5

1
P
P —

R R

*,
i—
=
-
b
e 53

2

L

[

and ®., R, B, R, Roond R, are hydrogen,
athyl, alkenyl, or alkadienyl, or taken tegether
R, and R, and/or R, and R, form cycli-

atkyl, cycliatkenyd, cychiatkadienyl, benzo,
thienn,  dibydrothieno, tetrahvdrothiendc,
furano, dibydrofurane, of tetrabydrofurans

rings; and the dashed lines represent single
or double carbon-to-carbon bonds, rogether
with a suitable vehicle or carrier.

28. A composition as clafined in claim 27,
comprising a furan derivative as claimed in
claim 1.

29. A composition as claimed in claim 27,
comprising a furan derivative as claimed in
any one of claimg 210,

30, A composition as claimed in clafoy 27,
comprising a furan derivative prepared by a
process clalmed in any one of claims 11—26.

31, A composition as claimed in any one
of claims 27—30, wherein an guxiliary favor-
ing adjuvant is present.

32, A composition ag claimed in claim 27,
wherein 0.000150 1o 10% by weight of furan
derivasive s present based on the total
weight of the compesiion.

33 A food compositon comprisicg 2 food-
stufl and a compound as claimed i claim 1,
in sufficient quantity to impart a roasted meat
flavor to the composition.

34, A process for flavoring a foodsuff
which comprises admixing an cffective amount
of 2 composition as claimed in claim 27 with
the foodsisfl.

35, A process for the production of 2
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furan derivative substantislly as hereinbefore For the Applicants,
described in any of Examples I—V, XI or CARPMAFLS & RANSEORD,
X1I, Chartered Patent Agents,
36, Furan derivatives when produced by 24 Southampton Buildings,
5 the process claimed in any one of claims 11— Chancery Lane,
26.

Londos W.C2.

Printed for Hor Majesty's Stationery Qffies, by the Cownrier Press, Leamington Spa, 1971,
Fublishad hy The Patent Office, 25 Southampton Buildings, Londen, W24 1AY, from
which capies may be obiaized.
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{34y FLAVOURING SUBSTANCES PREPARED BY REACTION
OF HETEROCYCLIC KETONES WITH HYDROGEN SULPHIDE
(743 We, UniLkveir LIMITED, & com- AN
pany vegistered under the laws of Great CHCH,OH,
Brirain, of Port Sunlight, Birkenhead,
Cheshire, England, do hereby declare the in-
5 vention, for which we pray that a patent may ", N\
be granted to us, and the methed by which it CH o CH;
is to be performed, to bhe particularly de- R 35
scribed jn and by the following statement: CH CH,
The invention relates to the preparation of Vi 7
10 arificial favouring substances and their use
in the flavouring of fondstaffs, In particalar, and where R is an alkyl radical having from
the invention i concerned. with the prepara- Ied  carbon atoms, and where R i
ton of substances capable of Impardng = hydrogen or an acyl radical having from
savouty favont, for example a flavour re- 27 carbon atoms or an alkyl radical
15 sembling that of roast or fried meat, to focd- having from 1—4¢ carben atoms, 40
stuffs. When the foodstndf is of a type which is reacted in the presence of water with
already has o savoury flavour, then such a  hydrogen sulphide or other sulphur-containing
flavour may be improved by judicial incor- compound which is capable of liberating
poration of these substances. hydrogen sulphide wumder the renction
20 We have discovered that certain hetero-  conditions 45
cyclic ketones are capable of reacting with The ketones thus comprise a class of com-
certain organic or inorganic suiphur-contaif-  pounds which arve substituted fursnomes or
ing compounds with the formation of a re- pyrones, especially those wherein the alkyl
action mixture which has sroma and flavour radical dencted by R i the sbove stractural
25 characteristics remarkably similar to that of formula i a methyl, ethyl, w-propyl, iso- 50
cooked meat. ) propyl or n-butyl radical and wherein R’
Accordingly, the fnventon provides a pro- g hydrogen.
cess for the preparation of a flavouring sub- Although the radical R’ is preferably
stanice in which process a heterocyclic ketone hydrogen, we have found that cermin organic
30 having the structure: ' radical substituents react in a similar menner 55
to form flavouring substances according to
the {nvention. Thus, for example, R’ may
alternatively be an acyl radical such ss acetate,
gl 40 propionate, n-butyrate, iso-butyrate and
benzeate, or an alkyl radical such as methyl, 60
¥ ethyl, n-propyl, iso-propyl and n-butyl,
R o Cestaln of these compounds show kevo-enol
tautomerisation, but from analytical dat in-
cloding infra~red und  onw-spectrs, it s
believed that under normal conditions they 65
where X iv one of the groupings: are present in the enol form represemed by
the above swuctural formula,
AN . ™, Prefersed examples of the farancnes which
CH,, CHCH, CHCH.CH, may be reacted with hydrogen sulphide
el S e according to the invention are: 70
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4 - hydroxy - 5 - methyl - 23 - ditydro-
furan ~ 3 - one

4 - hydroxy ~ 25 - dimethyl - 2,3 - di-
hydrofuran ~ 3 ~ one

4 - hydroxy - 2 - methyl - 5 - ethyl - 2,3-
diiydrofuran ~ 3 ~ one

4 - hydroxy - 5 ~ methyt - 2 - sthyt - 2,3~
dihydeofuran - 3 - one

4 « hydroxy ~ 2,5 - diethyl ~ 2,3 - diliydeo-
furan - 3 ~ om

4 ~ hydroxy - 2 - hydroxymethyl - 3-
methyl - 2,3 ~ dihydrofuran - 3 - one

& - acetoxy ~ 5 - methyl ~ 2,3 ~ dihydro-
furan - 3 ~ one

4 - methoxy ~ 2,5 - dimethyl - 2,3 - di~
hydrofuran - 3 ~ one

Of these farancnes, the first three named
examples are the most preferred.

The alkyk substinated furanones which are
used according to the present inventon Can
be prepared by heating snd reacting a di-
keto diester of the general formula:

T
Ry G G G R

Py

A O O A
in which R, and R, represent a hydrogen
atom or an alkyl radical contadning 1 eor 2
carbon atoms, with the provision that the
sumber of carbon atoms of R, and R, together
is at lesst one and A, and A, yepresent acid
radicals. The acid radicals may be derived
from carboxyfic acids, especially from lower
aliphatic carboxylic acids. Preferred ester
groups are those derived from acetic and
propionic add.

The reaction i cartied out in an agueous
scidic medinm which conwins at least O per-
cent by volume, preferably at least 75 percent
of water, the remainder being & water-miscible
polar solvent as, for example a lower sliphatic
aloohol such as methandl and ethanel

The acidic compound avadiable in the
aqueous acidic medium may comprize an in-
organic acid, a carboxylic acid, or, for
example, #n orgasic sulphonic acid. Suitable
aclds includs hydrobromic or hydrochioric
acid, sufphuric acid, phesphoric acid, formic
acid, acetic acid, propionic acid, and p-
toluene sulphonic acid. Polycarboxylic acids
and hydroxycarboxylic acids are less suitable.
The wse of strong acids, showing a pX valae
below 5 or rather below 4, is particularly
preferred.

The amount of acid in the agueous medivm
is not particulady critical and may vary
widely. Good results have been obtained with
amounts of 0.0—~5 equivalents of acid per
fitre medivm, Also the concentration of the
diketo diester in the agueous medium may
vary widely. Generally, less than 200g of di-

keto diester are dissoived per litre of medium.
For practical reasons, in particular to reduce
the volume of the reaction mixture, the use
of too dilute solutions is avoided. A practical
range is from 10—100g of diketo diester per
litre medinm.

The reaction temperature and tme of re-
action are related. For couvenient reaction
periads in the range of 0.5--10, preferably
from 1—35 houss, it is preferred to conduct the
reaction at temperatures above 75°C, prefer-
ably at boiling temperature at atmaospheric
pressure. It is however possible to abtain 2
satiefactory conversion at lower wmperatmres,
for example of about 50°C, provided the re-
action period ix suitably adjusted te at least
20 hours.

After termination of the reaction the
agueous reaction mixture is aflowed to conl
and the desired furanone derivative is isolated
in a conventional way. This could be done, for
example, by extraction with ether, drying of
the ctheral solution and evaporation of the
sotvent. Undesived polymeric contaminants are
removed by distilation of the product under
diminished pressure.

Esterification  or ectherification of the
hydroxy! gromp in the 4-position may be
achieved by conventional methods.

The diketo diester starting materials for
the process according to the invention can be
prepared  in various ways. A convenient
methed is via acetylenic compounds,

Step 1—Preparation of an alkyne disl

Acetylene was coupled with two moles of
aldehyde using two moles of a Grignard com-
pound. This methed is described in Bull. Soc.
Clim.—France 425 (1956). Alternatively 2
1-alkyne-3<0l could be coupled with form-
aldehyde as described in Annalen 596 523
(1955} or by coupling a I-atkyne-3-ol and
other "aldehydes or ketones {as described in
Bull Soc. Chim. supra).

Step 2-—Esterification of the alkyne diol
The diacetates ware conveniently prepared

by reacting with sccric anhydride in the

presence of eg. pyridine or sodfum acetate.

Step 3—Oxidation of the alkyne diester

The atkyne diester was oxidized with difute
agueous pomssium permanganzte at a low
temperature yielding the diketo diester. This
method has been descxibed in Boll, Scc. Chim.
{France) 789 (1949).

Preferred examples of the pyrones which
may be macted with hydrogen sulphide
according to the invention are:

3 . hydroxy - 2 - methyl - 1,4 ~ pyrone
(maltol}

3 - hydroxy ~ 2 - cthyl - 1,4 - pyronc
{cthyl maltal)
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The sulphur containing compound  with
which the furanone or pyrome is reacted is
hydrogen sulphide, in the form of a gas,
liguid or solution, or an organic or inerganic
compound  which is capable of lberating
hydrogen sulphide, either in gasecus or nacent
form, vnder the reaction conditions.

Suiiable examples of organic sulphur-con-
wining compounds are cysteine, or a peptide
containing  cysteine  such  as  glutathions,
cystine, mercaptoacetamnide, thicacetamide or
salts, for example potassiom or sodium salts,
hydrochlorides, esters or other simple deriva-
tives of these sulphur-contsining compounds.

Suituble examples of imorganic sulphur-
containing compounds are sulphides or hydro-
sulphides of aiksli wmetals, alkaline ‘carth
wetals or ammonia, such #s sodium sulphids,
potassium sulphide, ammoniom sulphide, cal-
cium. sulphide or the corresponding hydro~
sulphides. Also, other inorganic metallic
sutphides, for example ferrons sulphide, may
be used.

The reaction mixture comprising at least
one ketone and bydrogen sulphide or a
sulphur-containing compound as herein de-
fined which react to form the favour sub-
stances according to the inventiom, may
optionaliy also comtnin other ingredients which
mmprove or cvhance the churscter of the
favour which subsequently is produced. These
optional ingredients may be added before,
during or after the ketone and hydrogen
sulphide or sulphur-containing  compound
TeaCt.

Thus it is possible to include in the ve-
action mixture amine acids, the preferred
amino acids being one or more of the follow-
ing: wrginine, ghuamic acld, profine, glycine,
w-alapine, S-alanine, threonine, lysine, leucine,
iso-lsucine, serine, valine, histidine, cysteine
and cysume or a salt thercof. Cysteine and
cystine may of course serwe in the reaction
a3 suiphur-comtaining compounds according
to the invention,

It is also possible to include in the reaction
mixome as an optional ingredient & mono-
saccharide or a carbohydente which is capabie
of being hydrolysed to # monesaccharide under
the conditions of the reaction. The most suit-
able menosaccharides are hexoses, such az
glucese, and pentoses, such as ribose, xylose,
rhamnosz and arabinese.

Tt iz also possible o conduct the reaction
in the presence of Co—Cy, aliphatic faity
gcld, for example, palmitic acid or oleic acid
or a salt, ester or giyeeride thereof,

The proportions of the ketone to hydrogen
seiphide or sulpbur-containing  compeund
which are present in the reaction mixture may
vary widely. Thus it is possible to wse pro-
portions on 2 weight basis of from 1 part
ketone and 5¢ paris hydrogen sulphide or
sulphur-containing compound to 30 parts 1
part hydrogen sulphide or sulphur-containing

compound. Preferred weight proportions are
between 1 part ketone and 10 parts hydrogen
sulphide or sulphur-containing compound to
18 parts ketone and 1 part hydrogen sulphide
or sulphure-containing compound,

Where the reaction conditions are such
that excesy hydrogen sulphide remains after
the reaction s complete, it is advisable w
allow the reactants to stand, or to apply
ventilation or other means to romove the
cxcess  hydrogen  sulphide, otherwise the
Havour substance may be objectionable due to
residoal hydrogen sulphide.

The renction showld be conducted wnder
conditions jn which at least & trace amount
of water is present in the reaction mixture;
suitably the amount of water present should
be at least equal by weight to the amount of
hydrogen sulphide or the sulphur-containing
compound. It is however preferred for reasons
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
thereby facilitated. In gemeral it is not pecss~
sary that the weight of water present shonid
execed 100 times thar of the reaciants,
primarily to faciitate sobsequent concentra-
tion of the Havouring substances which are the
products of the' reaction. It is also possible 1o
conduct the reaction where the water is bound
in the form of water of crystallisation. As an
example, sodium sulphide nonshydrate may be
employed in the reaction te act both 25 a
sulphur containing compound and 85 a source
of water,

The rate at which the ketone and hydrogen
sulphide or  suiphur-contalning  compound
react iy dependent on the termperature of the
reaction mixture, higher temperatures in
general resulting @ a faster rate of reaction.
However, we have found that it is possible
o obtain the Havour substances according to
the invention by employing a reaction tem-
perature of between 07 and 150°C, bur for
practical purposes it is preforred and is more
convenient to employ & temperature in excess
of 60°C, and most preferably between about
20° and 130°C. This iz particularly applic-
sble when the veaction is carried out by re-
fluxing 2t atmospheric pressure.

It is necessary to apply a pressure above
that of atmospheric pressure when aqueous
systems are heated at o temaperature above
the boiling point of the system av atmospheric
pressure. It has alse been found advantageous
tw cmploy superatmospheric pressures when
one of the reactants i a gas, for example
when gaseous hydrogen sulphide is employed,

When the reaction is conducted in the
presence of more than a trace amount of
water, the pH of the reaction mixture may
vary over a wide ramge of values. The re-
action thus may be conducted at pH wvalues
ranging from 2 to 10, but values between 4
and 7 are preferred.
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The duratios of the reaction may vary con- V. Peptides such as alagyl-alanine,
sidersbly and is, of course, dependent on other alanyl - phenylalanins, alanyl ~ asparsgine,
parameters which control the rate of reaction. carnosine and anserine.
We have, for example, found that the flayour VI. Sweetening substances, both artificial,

5 substances are produced within a few pinues such as saccharine and cyclamate, and natural, 70
of commencing the veaction and coptitue o particularly mono- and disaccharides.
build up in the reaction mixture for several YII. Schstances with the flavour of cooked
daye. As a general guide, we have found that  or reast meat or of meat broth, {other than
for a reaction temperaturs of 100°C; a reason~  those which resnit from the reacton of 2

10 able reaction time is from 1 minutes {o 1> ketoxe with a sulphur-containing compound 75
hours, whereas af room  ERMPErdlure, tie  as hereinbefore defined), for example the re-
flaveur composition may be produced in #s  action products of amino acids such as cysteine
Lisdls as 3 minutes to as long ss 30 days. Tt or cystine with reducing sugass, or ascosbic
is, however, preferred to restrict the reaction  acid, or the reaction products of hydrogen

1% time to between 1 and & hours. sulphide with lower aliphatic aldehydes and 80

According to a preferred embodiment of the ketones, such as proplonaldchyds, croton-
invention, & ketone and a sulphur-containing  aldehyde, methiopal, mercapto-acetaldchyde.
compound giving xiss to hydrogen sulphide VIII, Volatile sulphor compounds, such
are reacted together in the presence of water as  hydrogen sulphides, mercapians, di-

20 by boiling or situmering undes reflux at a sulphides and sulphides, such as dimethyl 85
temperature slightly in excess of 100°C for sulphide and diallyl sulphide.
about 3 hows. The aqueons reaction mix- IX. Guanidines, such as creating and
ture may subssquentdy be concentrated to & creatinine.
paste or duied to powder, care being taken X. Saks such as sodium chloride, di-

25 1o ensure that the Joss of volatile components sodium hydrogen phosphate, monosodium di- 90
of the flavouring substance so produced is hydrogen phosphate or other atkali or am-~
kept to 3 minimum. monium phosphates and organic phosphates,

The favouring substances prepared accord~  such as phosphorus-containing aming acids.
ing to the invention may thus be employed in %1. Nitrogen-conmining compounds, such

30 liquid or semi-liguid form, for example as  as anunonis, amines, urea, indole and skatole. 95
solutions, emulsions or pasics, or Ia dried XII. Satarated or unsaturated carboxylic
form, for example ss a powder. Drying of acids for example those contnining from 2
the reaciion producis may be accomplished fo 12 carbon atoms in the molecule.
for example by freeze-drying which bas been XIII. Saturated or unsaturated higher

35 found to be most snisable for optimum reten- hydrox carboxylic acids and v and d-lactones 100
tion of Aavour volatiles. derived therefrom, such s deca- and dodeca~

The favouring substances thus prepared S-olide and  2,3-dimethyl-2,4-alkadienc-4~
may be blended with a futther quantity of a  olides.
ketone as herein defined, which Iwseif is  XIV. Lower saturated and unsaturated ‘

40 capable of imparting a savoury faste ¥ a aldehydes, for example acetaldehyde, propion- 105
foodstuff, or with on¢ or more compounds aldehyde, iso-butyraldehyde and hepten-4-al.
from. the following classes of substances: XV. Lower seturated and unsaturated

1. Amino acids which may be obtained by ketones, such as zcetone, butancne and di-
hydrolysis, sutolysis or fermentation or by acetyl,

45 combination of these from vegetable or animal XVI. ‘Tricholomic acid and ibotenic acid 110
proteins such as gluten, cuseln, or soyabean or their salis.
protein. XVII. Arcomatic and/or heterocyclic com-

II. Nudeotides, such s&s adenosine-5’- pounds, such as arthe aminc-acetophenone,
monophosphate, guenosine - 5° -~ monophos- N-acetony! pyrrole, iso-maktol, lenthionine,

50 phate, inosine - 57 - monophosphate, wantho- hypoxanthine, guanine, inosine and guanosine. 115
sine - 5° - monophosphate, uridige - 5° - mono- XVIIL. Lower saturated and unsaturated
phosphate, cytidine ~ 5 - monophosphate, or  alcohols, such as ethanol and octanel
their amides, desoxy derivatives or their salts. XIX. Colouring substances, such 25
Comgbinations of nucleotides, for example curcuma and caramel.

55 guanesine - 3° ~ monophosphate and inosine- KX, Thickening agents such as gelatin and 120
5-monophosphate are particularly suitable. starch. )

IIL.  Carboxylic acids such as lactic acid, XXI. Unsatorated C—Cy, aliphatic fary
ghycolic scid and v-hydroxy butyric acid on acids and their glycerides or saturated
one lend and discaboxylic acids such as  glycerides.

60 succimic acid and ghutaric acid on the other The proportions of these optionally added 125
hand, and especially mixtures of carboxylic —substances used fs dependent on the kind of
acids in which saccinic acid and lactic acid  flayour desired and also on the nature of the
occur in weight ratios of 1:30 v 1150 foodstuff to which they are added together

IV. Pyrrolidone carboxylic acid or pre- with ather ingredients, such as herbs and

65 cursors thereof, spices. 138
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In addition to preparing favouring sub-
stances for subsequent addidon for foodstuifs,
by reacting together 2 ketone and hydrogen
sulphide as herein described, it is also pos-
sible to add the uworcacted starting materials
to the foodstufl so that the flavouring sub-
stances may subsequently develop in the food-
st befors comsumption. Thus, for example,
it is possible to add a ketone and 2 sulphur-
comaining compound capable of producing
hydrogen sulphide to the ingredients of a
soup which is subsequently canned and heat
sterilised. A desirable roast meat-like flavour
may thereby be developed within the soup
after heat sterilisation in the sealed can.

The flavouring substances prepared accard-
ing 1o the invertion may otherwise be incor-
porated. imte foodstuffs, such as soups, sausage,
reformed comminuted meat, simulated meat
products, such as wexiured vegetsble protein,
and pastry products, in an amount sufficient
w impart or eobance the desired favour.
Thus, flavouring smounts will vary according
te the individual palate and according to the
natire of the foodstuffs. As a general guide,
the flavouring substances in amounts of from
1 ppm to 8,060 ppm have been incorporated
in foodstuffs, these proportions heing ex-
pressed on 8 weight basis.

As an flustration of suiiable guantides of
the flavouring substances thar may be added
to specified types of foodstffs, we have found
that as little as 1 ppm t¢ 10 ppm w/iw is suffi-
cient to impart a pleasant reast meat favour
te soups which are bland other otherwise
lightly flavoured. On the other hand, when in-
corporaring 2 similar roast meat Havour to
slready Havoured foodstuffs such as those
based on vegerable protein, it may be neces-
saty  to incorporate larger amoumts, for
exatple from 600 w §,000 wiw of the
Havouring substance in order to obminm a
desirable flavonr.

When the flavour substances prepared
according to the invention are added w a
feodstaff, it is beliaved that further resction
in sitw in the foodstuff conwibutes to the de-
velopment of the desired flavour charac-
reristic, It would thus appear likely, for
example, that sulphydryl groupings present in
or derived from prefein present in the food-
stuff react further with the ketone derivatives
in the flavour substance to produce compounds
having improved flavour properties,

Our copending  application  33375/68
claims a compound of the general formula

in which Y represents sn oxygen or sulphur
atom and R* and R® a hydrogen stom, a
methyl group or sn ethyl growp, the total
number of carbon atoms of RY and R® together
being at Jeast ome, and in which no more than
ene of the dotted lines betwsen carbon atoms
2and 3, or 4 and 5 represents either an addi-
tional carbon to carbom boud hetween these
atoms, or that fnstead these carbon stoms
carry each a hydrogen atom.

The invention is illustrated by the following

examples,

ExaMrLE 1

A beef favoursd composition was prepared
by adding 230 nal of water to & mixtre of
3.7g of 4 - hydroxy - 5 - methyl - 2,3 -~ di-
hydeofuran - 3 - one and 25.0g of cysteine
and heating the mixture ut about 100°C for
2% howrs. The resulting mixture was cooled
and quantities of between 0.2 apd 2.0 mi
of the reaction mixture were spraved owver
100z portions of dehydrated textuced vegetable
protein containing no meat. An excellent xoast
meat Havour was thercby imperted 1o this
material as assessed by eleven out of a total
panel of twelve expert tasters.

Dextrin-maltose was sdded to 2 portion of
the flavoured mixture which resulted from the
reaction described above In an amount which
provided @ compesition comaining abour 70
paris by weight of dexirin-maltose to each
part of the substance calculated on a solid
basis, The composition was freeze dried and
a beef flavoursd product was obtafned.

Exampre 2

To 6.4g of 4 - hydrony - 2,5 - dimethyl-
2,3 - dihydrofursn - 3 - one in g buffer
sofution conteining abour 35z sodium acerage,
about 14g of acetic acid and 400 mi of water
(pH 5.0}, a solution of 12g of sodium sulphide
{Na,§ . SH,OQ) in 200 mi of water was added
over a period of 30 minuees, The mixtare was
then boiled under reflux conditions at sumpo-
spheric pressure for 2 hours and allowed o
cool. The pH was then 6.5, The reaction
nixture so obtained had 2 gond roasted meat
Ravour,

BraMPpLE 3

A mixtare of 7.2g of 4 ~ hydroxy - 2-
hydroxymethyl - 5 ~ merhyl ~ 2,3 - dihydro-
furan ~ 3 - one, 12g of sodiom suiphide
(NS . 9H,0) and 300 mi of water was heated
in a round-bottomed flask fitted with reflux
condenser for 2 hours st a temperature of
HGPC, The reflux condenser was then re-
moved and the contenss cocled tr room teme
perature, The rosulting solution had a taste
resembling that of roasted mear.

Examrie 4
53g of 3- }rdg@xy,}methqu_,é_pymnej
3.8g of thicacetamide and 100 ml of water
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wete heated together in a3 round-bottomed The potato starch and flour were added
fask st 100°C for 2% howrs. The resction 1o the nolters beef tallow at 60°C under con~
ixture was then aflowed to cool (pH 4.3} tinuous stireing. The other ingredients were
and it was shown to have an excelieut roast well blended and likewise added to the beef

5  becf favour wallow. The whole mixture was boiled fn 1 65

ExaMpere 5 litre of water,

A ropst beef-flavoured compesition was The gravy so obtained was divided into
propared by adding 200 mi of wawr W & W0 portions of 500 wml In the first portion
mixture of 7.0 g of 3-hydroxy-2~cthyl-1.4- 250mg of malto-dextrin wes dissolved; in the

10 pyrone and 4.6g of mercaptoacetamide and  second portion 250mg of the flayour powder 70
heating the mixture o 100°C for 5 houss. prepared according to Fxample 8. Both
A product having & good roasted mear flavour  gravies were assessed in 2 paired comparison
was obtained. Before use in conjunction with  fest by a panel consisting of 12 persons.
the foodstuff, the pH was adjusied to 5.5 "The gravy containing the Havour powder

15 by the addition of sedium hydroxide sobution. was preferred by 10 out of the 12 tasters 75

because of its mere propounced fried meat
ExsMPLE 6 Havour.
30g of a 70/30 mixtare of 4 - hydroxy-
2 - methyl ~ § - ethyl - 2,3 - dihydrofuran~ Examers 10
7 . one and 4 - hydroxy ~ § - methyl - 2- A basic composition for a dry beef soup

20 ethyl - 2,3 - dilydrofuran - 3 - one, 9.0¢ was obtained by mixing the following 80
of cysteine and 60 ml of water were heated,  ingredients:
in 3 round bortom flask fitted with reflux
condenser for 2 hours at 100°C. The reflux grams
condenser was then removed and the contemts enion powder .5

25 cooled to room femperature. The resulting  spice mix 0.5
solution had a good roasted meat favour. fat 4 85

dricd scup vegerables 1
ExaMpLe 7 MSG 2

A composition with a meat-ltke favour was modified potate starch 3
preparsd by adding 10C ml of water fo = noodies 20

30 micture of 4.0g of 4 - hydroxy - 25 - di- salt 8 9¢
ethyl ~ 2,3 ~ dihydrofurag - 3 - one and 20.0¢
of cysteine and heating the mixture at YR One litre of water was added to the nix-
100°C for 4 howrs. ture and the whole was boiled for § minutes.

The soup so obrained was divided in two por-
ExaMpPiE 8 tions of 500 ml. In the first porton 130 mg

35 A mixture of 1.5g of 4 - hydroxy - - of mako-dexitin was dissolved and in the 95
methyl - 2,3 - diliydrofuran - 3 -~ one and 1.5g section portion 150 mg of the flavour powder
of cysteine in 3¢ mi of water was hested at prepared according to Example 8.
shout 100°C for 23 hours. To the resulting Both scups were assessed in a paired com-
solution was added 33g of maito-dextrin, The parison test by a pane] consisting of § persons.

40 solution thus obtained was carefully freeze The soup containing the flavour pewder had 100

dded. The powder obtained was used 8s & 2 characteristic beef flavour and was pre-
good beef flavour in soup or gravy. ferred by 7 out of the § asters.

ExaMmrre 9 Exampre 11

A grayy was prepared from the following §3g of 3 - hydroxy - 2 - methyl - 1.4

45 ingredients: pyrone, 10.5g of  sodium sulphide 103

grams {N2,89H,0) and 100 mi of water were
potato starch i5 heated together in a round-bottopied flask at
onion powder 23 100°C for 2% hours.

monosodinm ghitamate 3 To the reaction mixowre was added 117g

50 heef taliow 20 of malto-dextrin. The resulting solution was 110

flour 15 spray-dried immediately. The powder thus

caramel 1.6 obtained proved to have a good beef favour.

pepper 0.02

bayleaves 0.02 ExamrLr 12

55  clove 8.02 1 litre gravy was prepared zccording to the

soditm chloride 8 method described in Example 10. This gravy 115

protein hydrolysate 4 was divided into two portions of 500 ml each.

beef extract powder 2 To the first portion 125mg of malto-dexirin

tomate powder 1 was added and to the second portion 125mg
—e of the favour powder prepared according 1o
60 72.16 Example 11. Subscquenily both gravies were 120
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boifed for 5 minutes and judged afterwards powder, because of the more pronounced fried
by a panel consisting of 9 expert tasters, Of meat flaveur.
these, 7 persons preferred the pravy with the
aroma powder, while the other 2 expressed ExaMPLE 15 60
5 mno proference. A fuller flavour and a morme 1.6g of 4 - Iyydrogy - 2,5 ~ dimethyl - 2,3-
meaty raste were given as rewsons for the  dikydrofuran - 3 - one, 8.0g of glutathione
preference. and 30 mi of water were heated for 14 hours
at 100°C in a round-bottomed fask fitted
Examrir 13 with a reflax condenser. To the resulting 65
100g  of extuted vegetsble protein  solwtion was added 5.0g cysteine, and the mix-
10 (EV.P.y was boiled for 15 minutes in 300 ml  ture was again heated for 2 hours at 100°C,
of water together with: The resulting solution had a good roasted
meat Savour.
grams
MSG 1.85 Examery 17 70
Sair 440 A basis for canned beef soup was prepared
15  prowin hydrolysais 1.1 by adding the following ingredients to 4
spices G453 litres of water:
flavour powder preparad accord-
ing to Fxample 12 6.0 grams
noodles 160 75
The TV.P. thus obtained was compared herbs and spices 16
20 with the product in which the flavour powder  tallow 80
was replaced by 6.0g of malio-dextrin. Both  vepetables 408
TV.P. products were assessed in a paired  MSG 15
comparison test. The product with the flavour  protein hydrolysate 16 80
powder was generally preferred. A fuller meat extract 16
23 flavour snd a more meaty taste were given saly a4
as reasons for this preference. AW meat 400
Examrery 14 The tetsl amount was divided into two por-
5.0g of 4 - hydroxy - 2,5 - dimethyl - 2.3« tons, each of 2 Htres. ldg of the flavoured 85
diydrofuran ~ 3 - onme, 0.5g of hydrogen solution propared according to Exsmple 16
30 sulphide and 100 ml of water were placed In  was added to one of the portions. The second
an autociave and heated for 2 hours at 100°C.  porifon which was used without further addi-
To the resulting solution was added 100g of tion, served as a conrol The mixtures thus
malto-dextrin. The solution thus obtained was  obiained were canmed in half litte tins and 90
carefully freeze dried. The powder obtained sterilised I an autoclave. A soup ready for
35 was used as a heef Bavour in soup. consumption was prepared by adding 1o the
contents of each tin an eqnal volume of water.
Examrir 15 ~ Afwer heating, both soups were served to a
Minced meat was prepared from e pane consisting of 19 peﬁk for organocleptic 95
following ingredients: testing. The soup with the Savour volution
was preferred by 13 persons, because of its
grams more meaty favour.
40 sausage meat 825 ’ .
10 Exampre 18
whole egg 82.3 Onre litre of gravy was prepared sccexding 100
bread-crambs 823 to the method described in Example ¢. This
. gravy was divided into two portions of 560
1000 ml each. To one of the portions was added
02g of the flavoured solution cbtained in
43 'The minced meat so cbtained was divided Example 16, while the other was wsed with- 105
infe twe portions of 500y each. To the first  out further addition. Both gravies were judged
portion was added a mixture of 10g of bread- by a panel consisting of 9 persons. Of these.8
coums and (:25g malto-dextrin, and to the  persons preferred the gravy with the flavour
second portion a mixture of 10g of bread- sohution. A raore meaty taste and a fuller
50 crumbs and 0.25g of the Savour powder pre-  Havour were given as  reasony for the 110
- pared according tv Example 14, Meat balls preference.
prepared from each portion were fried in
margazine for 30 minutes. The meat balls Examers 19
of both portions were assessed in a paired A mixture of 4g of powdered casein
55 comparison test by a panel consisting of 8 hydrolysate, 2g of cysteine, 1g of xylose, ig
persons. A umanimous preference was shown  of 4 - hydroxy ~ § - methyl - 2,3 ~ dihydro- 115
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heated in a fask with stirring for 2% hoars at
039C, 'The sclution thus obtained proved
have 2 good beef flavour.

ExampLr 20

One litre of gravy was prepared according
to the method described in Esample 9. This
aravy was divided into two portions of 500 ml
each. To the first portion was added 05g
of the flavoured solution prepared according
to Example 19, and to the second portion,
0.5g of a solution prepared according to the
method described in Example 20 except thst
the 1g of 4 - hydroxy - 2,3 - dihydrofuran-
3 . one had been omitted. Both gravies were
assessed in a paired comparison test by a panel
consisting of & persons. The gravy portion
containing the Havoured sojution prepared
using all the ingredients of Example 19 was
significantly preferred because of Its more
pronounced meat flavour.

ExaMpLE 21

One litre of gravy was prepared according
to the method described jn Example 9. The
gravy was divided into two portions of 500
mi each. To the first portion was added
250mg of the favour powder prepared accord-
ing to the method described in Example 8,
and to the second portion was added 12.5mg
of 4 - hydroxy - § - methyl - 2,3 - dihydro-
furan - 3 - one. Both gravies were assessed
in a paired comparison test by a2 panel consier-
fng of 16 expert tasters. The gravy conteining
the flavour powder was preferred by 12 eut
of 16 persons because of its more pronounced
fried meat flavour,

HxaMpLe 22

A migtare of 1.0g of 4 - acetoxy - 3-
methyl - 2,3 - dikydrofuran - 3 - one, 2.0g of
thioscetamide and 20ml of water were heated
together in 2 round bottom flask at 100°C
for 4 hours. The resction mixtured was then
allowed to cool. It had a good roast beef
flavour.

WHAT WE CLAIM I1S; -

1. A process for the prepsration of a
flavour substance, i which process a hetero-
cyclic ketone having the structure:

A

where x is one of the groupings:

NN AN
CI'Ig y CI‘IC}IES CHCHB CH3
e e 7

™,
CHCH,OH,
/
~ N
?‘I or (EIHB
cH CH,
o -~

and where R is an alkyl radical having from
1—4 carbon atoms, and where R* s
hydrogen, or an acyl radical having from
27 carbon atomas or an alkyl radical
having from I-—4 carbon atoms,
i¢ reacted in the presence of water with
hydrogen sulphide or other sulphur-containing

compound which is capable of liberating
hydrogen sulphide under the reaction
conditions.

2. A process according to claim 1, in which
the ketone i5 4 - hvdroxy - § - methyl - 3,3~
dihydrofuran ~ 3 - one.

3. A process according to claim 1, in which
the ketons is 4 - hydroxy - § - methyl - 2,3-
difiydrofuran - 3 ~ ong.

4. A process sccording to claim 1, in which
the ketone is 4 - hydroxy - 2 - methyl ~ 5~
ethyi - 2,3 - dihydrofuran ~ 3 -~ one.

5. A process according to claim 1, in which
the ketone is 4 - hydroxy - 5 - methyl - 2-
ethyl - 2,3 - difiydrofuran - 3 ~ one

6. A process according to claim 1, s which
the ketone is 4 - hydroxy - 2,5 ~ diethyl-
2.3 - dihydrofuran - 3 -~ one.

7. A process according o claim 1, in which
the ketone is 4 - hydroxy ~ 2 - hydroxymethyl-
5 - methyl - 2,3 - dihydrofuran - 3 ~ one,

8. A process according to claim 1 in which
the ketone is 4 - acetoxy - 5 - methyl - 2,3-
dihydrofuran - 3 - one.

9, A process according te claim I, in which
the ketoue s 4 ~ methoxy - 2,5 - dimethyl-
23 « dihydrofuran - 3 ~ one.

10, A process according to claim 1, in
which the ketone is 3-hydroxy-Z-methyl-1,4~
pyrone.

1l. A process according to chim 1, in
which the ketone is 3-hydroxy-2-ethyl-1,4~
pyrone.

12. A process according fto smy one of
claims 1~11, in which the sulphur-containing
compound is cysteine.

13. A process according to any ope of
caims I-~11 in which the sulphur-containing
compound is mercaptoacstamide or thioacet-
amide.

14, A process sccording to any ons of
claims 111, in which the sulphur-containing
compound is a sulphide or hydrosulphide of
an alkali metal, alksline earth metal or
ammenia.

15. A process according to any preceding
claitn, in which, in addition to the ketone and
hydrogen sulphide or sulphur-containing cona-
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pound, there is present in the reaction neixture
at least one amine acid having no sulphur
atom in the molecule,

16. A process according to any ome of
claims 1 to 15, in which, fn addidon to the
ketone and hydrogen sulphide or sulphur-
containing compound, there Is present in the
veaction miztere ar least ome pentose o
hexese monosaccharide.

17. A process according t any preceding
claim, in which the amount of weight of
water present is at least egual to the weight
of hydrogen sulphide or sulphur-containing
cempound.

18. A process according to any preceding
claim, in which the reaction is conducted at
a pressure above stmospheric pressure.

18. A process according to any preceding
claim and 8g herein described with reference
to any specific Example.

28. A flavour substance prepared in accord-
amce with the process as claimed in any
preceding claim,

Z1. A seasoning composition comprising the
product according o claim 20 in admixture
with other substances as herein disclosed and
described,

22. A method of prepsring a fHavoured
foodstutf, which comprises Incorperating in a
foodsiaff 2 Bavouring smonst of the Bavour-
ing substance according to claim 200

23. A method of preparing s fHavoursd
feedstuff, which comprises incorporating in 2
Teodstaff & mixture containing a heterocyclic
ketone as defined in chim 1 and a sulphur-
conizining compound capable of giving rise
w0 hydrogen suiphide, the mixture providing
on subsequent reaction a flavouring amount
in the foodstuff of the favouring substance
according to claim 20,

24. A flavoured foodstuff prepared sccord-
ing to the method claimed in claim 22 or
23.

D. A, ROBBINS,
Chartered Patent Agent.

Printed for Her Majesty's Stationery Offive, by the Comrler Press, Lesmington Bps, 1972,
Publishsd by The Patent Offics, 25 Sonthswpton Buildings, Tondon, WU2A 1AY, from
whick copies may be obtained,
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54 FLAVOURING AGENT

(71} We, NestLe's Propucts LiMITED,
a company incorporated in the Bahamas,
of Nestle House, Collins Avenue, Nassmy,
Bahamas. do hereby declare the invention,
for which we pray that a patent may be
granted to us, and the method by which
it s to be performed, to be particularly de-
scribed in and hy the following state-
menti—

The present invention relates to a
Bavouring composition having a {aste re-
sembling that of roasted beef

Various synthetic flavourings are known
which are inteded to reproduce the iaste of
cooked meats. In general, however, these
products give only an approximate imitation
of the natural laste and aroma of cooked
meat and frequently develop “ off ® HSavours
on storage,

An object of the present invention is to
provide a stable composition capable of im-
parting the natural flavowr of beef to a
broad range of food products.

Asnother object of the invention is to pro-
vide a process for preparing a flavouring
composition starting from readily available
natural materials,

According to the imvention, a process for
preparivg a flavouring composition com-
prises the following successive steps: heat
ing, at a temperature of from 60 to 90°C
for 3 to § hours a mixture of from 40 to
30 parts by weight (dry matier) of yeast
aulolysate containing from 1 o 6% by
weight of reducing substances (as herein-
after defined), st least 3% by weight of
amino-npitrogen and at least 7% by weight
of total mitrogen, from 30 to 40 parts by
weight {dry maiter) of vegctable protein
hydrolysate, from 3 to 6 pards by weight
(dry matter basis} of enzymatically hydro-
Iysed meat exiract, from 0.9 to 2.7 parts
by weight of lactic acid asd from 10 to
30 parts by weight of water, holding the

mixture af ambient temperature for from

8 w I2 days, adjusting the pH of the mix-
ture to 2 value of 6.0 to 6.5 and the water
content of the mixture to from 23 to 35%
by weight, heating the mixture to a tem
perature of 60 to 90°C, holding the mix-
fuze at 3 temperature within this range for
1 0 3 hours, adjusting the pH 1o a value
of 6.5 to 7.0 and maintaning the mixiure
at » femperature of 60 to 90°C for 1 to 3
hours.

The yeast autolysaie preferably containg
from 1 to 2.5% by weight of reducing sub-
stances.  The term * reducing substances ™
as used in the present specification means
substances which reduce Felding's solution,
such as ribose or glucose, Any commer
cially available yeast awolysate meeting the
above specifications may be used; it is con-
veniently employed as a paste containing
about 80% by weight of dry matter.

The hydrolysed vegetable profein may be
obtained by conventional acid hydrolysis of
any plant protein. The aqueous produet
oblained by hydrolysis is preferably de-
colorised after filiration by treatment with
active charcoal and it may be evaporated
o a paste containing about 809% by weight
of dry matter,

It has been found that commercial ex-
tacts of beef and and whale wmeat. PO~
duced by aqueous extraction, are particu-
larly satisfactory sources of exiract and are
readily available, The extract may be hy-
drolysed by freatment witls protenlytic en-
zymes, for example papain or an enzyme
composition known as “Rhozyme P 11 %
iRohm & Haas G.mbH.. Darmstadt), Hy-
drolysis is preferably casried out under
optimum conditions of temperature and pH
for the emzyme used. 'Thus, for example,
when papain is used the extract. diluted to
about 159 by weight of solids content, may
be heated with papain, in an amount of
about 3% by weight of the amno-niirogen
in the extract, for about one hour at shont
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65°C, followed by heating at 100°C for §
to 10 minutes to inactivaie the cnzyme,
amd evaperation to a dry matter copient
of about 80%. by weight.

5 The lactic acid preferably contains at
least 723 by weight of free lactic acid.

Preferably, after the pH has besa adjusted
0 6.5 to 7.0, onc to dwo paris by weight of
a Se-nueleotide are added whilst the tem-

10 perature is maintained within the range 60
to 90°C. The nucleotide sclected should
contain at least 50, by weight of mosinic
acid or inosinate, and it may conveniestly
be added as a mixture of substantially equal

15 yuantities of sedium inosinate and sodium
guanylate. The pH adjustments during the
reaction may be made by adding atkali such
as sodium hydroxide.

The reaction mixture obtained by the pro-

a0 cess of the invention is in the form of 2

paste containing 30 to 40% by weight of

water, It may be further concemtrated, for
example by evaporation, if desived under

. reduced prossure, to a moisture content of

25 12 to 209 by weight. The vapours
liherated duting concentration may be con-
densed and a portion of the condensate re-
turned to the conceatrated paste, desirably
after fractionation.

30 The concentrated paste may be dried. for
example to a moisture content of 2 t0 6%
by weight, Vacuum drying, preferably at
50 10 80°C, is preferred but other tech-
nigues such as belt-, spray- or frecze-drying

45 may be used. The dried material may be
ground to any desired parlicle size.

The favouring compaosition according to
the invention may be used cither in dry
form or as a paste, in a wide range of food

40 products, such as, for example, soups,
sauces, condiments and bowuillons,

Tt will be seen from the foregoing that
the flavouring compesition according 1o the
invention is prepared from readily available

43 starting materials by a procedure which does
not reguire specialised equipment or pro-
cessing technigues.

The following Examples, in which all
paris and percentages are by weight, are

50 given by way of illustration only.

Exainple 1

55 parts of yeast autolysate (about 30%
dry  matter, L8% reducing substances,
727, total nitrogen, 35% amino-nitrogen),

55 are mixed with 43 paris hydrolysed peanut
protein containing about 80% dry maiter
which has been decolorised with two parts
of active charccal, 4 parts of enzymatically
hydrolysed beef extract containing sbout

60 80°, dry matier, and 2 parts of lactic acid
{containing 90% of free lactic acid). The
mixture i5 heated 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

to 309 and the pH to 6.3 by addition of
sodinm  hydroxide, and the mixture s
heated 10 80°C and held at this tempera-
ture for 3 hours. The pH is then adjusted

to 6.8 (NaOH) and the mixture is again it
held at 90°C for 3 further hours before
heing evaporated fo a paste having a mois-
tere content of 16-179. The paste is finally
dried in a vacuum oven at 80°C to a final
moisture coment of about 3%. Alerna- 75
tively, the final mixture may be diluted to -
509, solids and spray~lried.

The dry product is brown in colour, and
it may be ground 1o @ powder having amy
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 cffect on the favour of various
other foodsinffs, such as vegetables and B3
mushrooms.

The dry product <an be stored for at
least 13 years at 20°C without any signifi-
cant alteration in flavour.

Example 2 99

The procedure of Example 1 is repeated,
except that afier adjusting the pH to 6.8,

2 parts of a blend {30{50) of sodium fnosi-
naie and sodium guanylate are added whilst
ithe mixture is maintained at 30°C, 95

The final product is recovered as a paste
confaining 153 moisture. It may be stored
at ambient temperature for at least 1 year
without deterioration.

Example 3 ey

The basic procedure is followed as de-
scribed in Example I, but the final evapora-
tion is varried out under vacuum at 40°C
and the vapours are fractionated and com-
densed. A portion of fhe condensed 105
vapours i incorporated in the evaporated
product which is recovered as a paste con-
laining 139, moisture.

WHAT WE CLAIM IS:— 110
1. A process for preparing a flavouring
composition comptising the following suc-
cessive steps: heating, at a temperature of
from 60 to 90°C for from 3 to 5 hours, a
mixlare of from 40 e 30 pasts by weight |5
(dry maiter} of yeuast autolysate containing .
fromm 1 io 6725 by weight of reducing sub-
stances (as hereinbefore defined), at least .
39, hy weight of amino-nitrogen and at
least 700 by weight of total nitrogen. from 120
30 to 40 parts by weight {dry matter) of
vegetable protein  hydrolysate from 3
to & pafis by weight (dry mater} of
cnzymatically hydrolysed meal extract, from
0.9 to 2.7 parts by weight of lactic acid and 123
from 10 to 30 parts by weight of water,
holding the mixture at ambient temperature
for from 8 to 12 days, adjusting the pH of
the mixture to a value of 6.0 to 6.5 and the
water comtent of the mixtare to from 25 130
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to 33% by weight, heating the mixture to a
temperature of 60 to 90°C, holding the mix-
ture at & temperature within this range for 1
to 3 hours, adjusting the pH to a value of

5 65 to 7.0 and maiutaining the mixture at
a temperature of 60 to 90°C for 1 10 3
hours,

2, A process aceording to cdaim 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 exiract,

4. A process according to auy one of the
15 preceding claims, in which the hydrolysed
meat exiract is prepared by heating for
about 1 hour at a temperature of about
65°C an agueous solution of meat 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 claiws, in which 1 {0 2 parts
25 by weight of a 5-puclectide containing at
loust 50°% by weight of inosinic acid or an
inosinate are added io the mixture after the
pH has been adjusted to a value in the
range 6.5 to 7.6
30 6. A process according to any one of the
preceding claims, in which the veast auto-

lysate 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 moisture content of 12 {o 209
by weight.

8 A process according to claim 7, in
which the composition is concestrated by 40
evaporation under vacuum and the vapowrs
removed during evaporation are fraction-
ated and condemsed and a portion of the
eondensate is refurped to the composition.

9. A process according to any osne of 45
the preceding claims, in which the flavour-
ing composition is dried to & moisture con-
tent of 2 to 6% by weight.

10. A process according to claim 1, sub-
stantially as heveln described with referenice
to any vme of the Examples.

11, A flavouring composition prepared
by a process according to any one of the
preceding claims,

ELKINGTON AND FIFE,
Chartered Patent Agents,
High Holborn House,
52/54 High Holbora,
London, WCIV 6 SH

50

Agents for the Applicants.

Prmed for Her Majosty’s Statlonery Office hy The Twesddale Press 1td., Berwick-npos-Tweed,

1972,

Published at the Patent Office, 25 Sonthampton Bulldings, London WC2A IAY from which eopiss
may be obinived.
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HERMAN THEODOOR TONSBEEK

(54) EDIBLE PRODUCTS

(71} We, UNILEVER LIMITED, =
company registered under the laws of Great
Britain of Port Suntight, Wirrall, Cheshire,

The general formuls covers two compounds,
viz, 2 - methyl ~ § - ethyl - 4 ~ hydroxy ~
2,3 - dihydrofuranone ~ 3 and 2,5 - diethyl -

England,. do hereby declare the invention for 4 ~ hydroxy - 2,3 - dihydrofuranone - 3, The 45
5 whick we pray that a patent may be granted compounds mentioned shove show kete-ennl
to us and the method by which it is to be tautomerism, but is has appeared that norm-
performed, to be particeladdy described im  ally the compounds predominantly occer in
aud by the following statement:— the structure represemted in the structural
The invention relates to processes for formula given above. This appears inter alia 50
10 :mpdxtmg 3 meaty flavour to certain food- from the infrared and namr. spectss,

- stuffs or improving such flaveur and to con- Theprefically, hmwvcr, it may be expected
centrated a5 well as ready-for-use foodstuffs that the compound eccurs in various other
obtained according to the process. tantomeric forms such as the dikeio and the

Tr has been proposed o improve the flavowr  dienol forms which, however, are then again 55
15 of various foodstuffs which contain meat or converted imto the indicated form,
meat shnulating product, by adding certain By special techniques other tautomeric
components such as protein hydrolysate, mone-  forms or misturss thercof can be isolawed
sodium glutamate, 5'-nucleotides, and organic  from the hydroxydihydrofuranones mentdoned
carboxylc acids. Although the products thus gbove, which, however, are then again con~ 60
20 obtained often possess a meaty taste, thelr verted into the indicated form. According to
odour wsually is not satisfaciory. the present invention 2lso these other amto-
It has now been found that a meaty Havour meric forms or mixtures thereof can be
can be enhanded or imparted te foodstuff iocorporated into foodstuffs which contain
which contains meal or a meat simulsting meat or a meat simulating product. 63
25 product by the incorporation of certain The hydroxydihydrofurenones which are
furationes, used according to the present lavention can
Accordingly the present invention provides be prepared by heating and reacting a diketo
a foodstuff comprising & meat product or diester of the general formmla:
= mest simulating product and s 4 ~ hydroxy -
3 2,3 - dihydrofuran -~ 3 - onc of the gencrsl H H
formula ; — | {
le(!]«w%awiit}w{i:)mkg 70
P
°\i A, 0 O A
i L
\g in which R, and R, represent an alkyl group
containing 1 or 2 carbon atoms, with the pro-
vision that the number of carbon atoms of
i which Ry and R, represent an alkyl group R, and R, together is from 3—4 and A, and
containing 1 or 2 carbon atoms, and in which A, represent acid radicals. The acid radicals 75
35 the sum of the carbon atoms of Ry and R; may “he derived from  carboxylie  scids,
together is from 3—4. The dihydrofurancne especially from Cy—(, aliphatic carboxylic
may be incorporated as such, or in the form  acids. Preferved ester groups aze those derived
of precursors or reactants yielding the desired  from acetic and propicnic acid.
compound after completion of the preparation The reaction is carvied out in an aqueous 80
40 of the footsunf in 2 form ready for consump-~  acidic medium which contains st least 50 per-

tion.

cent by volume. preferably at least 75 per-
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cent by volume of water, the remainder being
8 water-miscihle poler solvent such as a

A0, iliphatic atcohol for example methans]

wr athancl.

“Phe-aidiccompound present in the aqueous
adilic mefie may comprise an fnorganic
acid, s cashaxylic acid or an organic sulphonic
acid, Buidhle acids include hydrcbromic or

ydrechloric acid, sulphuric acid, phosphoric

sl Fovarie’ acid, acetic acid, propionic acid
il patdlzene sulphonic acid, Polycarboxylic
adids ~and hydroxycarboxylic acids are less
suitgble, The wuse of streag scids, producing
a pH-valie below S5 or better below 4, i
particalarly preferved.

The amount of scid in the agueous medium
is not pacticularly critical and may vary
widely. Gocd results have been obtained with
amouns of §.1—3 equivalents of acid per litre
of medium, Also the concemration of the
diketa diester in the agueous medium may vary
widely. Generally, less tham 200 grams of
dikete  diesier are dissolved per litre of
medinm. For practical reasons, in particular to
veduce the volume of the reaction mixture,
the use of ton dilue solutions is avoided. A
practical range Is from 10—I100 grems of
diketo diester per litre of medinm. i

The reaction temperature and time reaction
are related, For convenient reaction periods
in the range of 0.5-~10 hours, preferably from
i3 hours, it is preferred to conduct the
reaction at temperatures above 75°C, pre-
fershbly at boiling tomperature af  atmcs-
pheric pressuve. It i3 however possible 10
obtain a saiisfactory conversion at lower tem-
perature ef. of abour 3G°C, provided the
reaction period is suitebly adjusted to st
least 20 hours.

After termination of the resciion the

squeous reaction mixvare is aflowed o cool

and the dosired dihydrofuranone derivative is
isolated in a comventional way. This could
be done by extraction with ether, drying of
the etheral solutiom and evaporation of the
solvent, Undesired polymeric contaminants are
removed by distiiladen of the product under
diminished pressure.

The diketo diester starting materials for
the process according to the inventon can be
prepared in varioms ways. A convenient
method is via acetylenic compounds.

Step 1—Preparatien of an alkyne diol.
Acetylene was coupled with two mofes of
aldehyde using two moles of s Grignard com~
gund, This methed is described in Bull. Soc.
im.—{Trance} 423 (1936), Aliernatively a
1 - atkyne ~ 3 - ol coundd be coupled with
aldehydes or ketenes (as described m Bull.
Soc. Chim, supral

Step 2—Fstexification of the alkyné diol.
The discetates were prepared by reacting

.with acetic anhydride in the presence of
.z pyuidine or sodinm acetate.

Step 3—Oxidation of the alkyne diester.

The afkyne dicster was oxidized with dilute
aqueous potassinm permauganate at a Jow ten-
perature yiclding the diketo diester. This
method has been deseribed in Bull. Soe Chim.
(France) 788 (1949).

Experiment 1

This example describes the preparation of
2,5 ~ dicthyl - 4 ~ hydroxy - 2,3 - dihydre-
furan - 3 - one.

2 moles of propionaidehyde were coupled
with 1 mole of acetylene under the infuence
of ethylmagnesium bramide according to Bull.
Soc. Chim. (France) 425 (1956) and 4 -
cctyne ~ 3,6 diol (b, 120°C at 4 mmny was
chrained i 509 yield.

The atkyne diol {14.2 g or 0.1 mole) was
acetylated by gently refluxing for twoe hours
with acetic anhydride (204 g) in the presence
of freshly molten sodium acetate {0.82 g)
After cooling the reaction mixture was poured
into 2 fask containing 200 g of crushed ice.
The yeaction miznre was extracted with
ether nnd the organic layer separated. After
washing repeatedly with small quantities of
S pement aqgueous sodium bicarbomaie the
etheral soludon was dried over anhydrow
sodium. sulphate end the ether evaporated off.
The residual Hquid was distilled wnder vacuunt
and 4 - octyne - 3,6 - diacetste (bp. 103—
165°C 5t 2, 3 mm) was obtained i 93%
yield.

5.1 g (0.02 mole) of 4 - ovctyne - 36 -
diacetate were dissolved in 560 mi ethanel
warer {90:10 by volume). To this soluticn
which was cooled 1o —20°C were slowly
added 17.5 g of potassium permananate and
25 g of magnesium sulphate heptahydrate dis-
sotved in 500 md water, During this addi-
tion which took 2 hours the femperalige wib
maiatained at —209C, After stiering for an
addigional 2 howmry at the same temperalure
200 ml of water were added and the brown
reaction mixture was extracted theee times
with 200 ml portions of cold chioroforn.
The chiorofoxm solutinas were combined and
dried over anhydrons sodinm sulphate. Chloro-
form was evaporated off, and 60% of octane ~
4,5 - dione - 3,6 diacetate werc obrained.

5.16 g of cctane - 4,9 - dione - 3,6 -
diacetate was heated with 1500 ml of 0.5
N agueous hydrochloric acid for 3 hewrs at
a teraperature of 100°C. After extracting with
sther and combinipg the oxtracts, washing
and drying took place. The solvent was
evaporated and 4 g of en orange coloured
residue were obtained. The residue was dis-
flled at diminished pressme and the dis-
tllate was investigated by mesns of gas~
lquid chromatography which showed onfy one

peak.
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A ssmple was further investigated by pre-
parative  thin-layer chromatography  aond
checked by infrared and mass spectrometey.
2.5 - giethyl - 4 - hydroxy - 2,3 - dihydro-
furan - 3 - one (m.p. —5°C) was found pre-
sent n a yield of 35%,. The smel of the pro-
duct closely resemtbled that of the cormes-
ponding dimethyl compound.

Experiment 2

This axampie describes the preparation of
S . ethyl -~ 2 - methyl ~ 4 - hydroxy - 2,3 ~
dibvdrofuran ~ 3 ~ one.

1 mole of I butyne ~ 3 ~ ol was coupled
with § mole of propionaldehyde under the
inflyence of ethylmagnesium bramide acvord-
ing to Bull. Scc. Chim. (France) 425 (1956)
and 3 - heptyne ~ 2,3 - diol (bp. "109--110°C
at 2 pwn) was obwined in 609 yield The

hyne diol was acervlated as described in
Ezperiment } and 3 - heptyne - 2,5 - discetate
N p 103~-105°C at 3 mum) was obtained in
95% yield. The alkyne diacetate was oxidised
wpth aquecus potassinm permanganate as des-
cribed in Bxpariment 1, alo at a tempera~
tuze of —20°C and }‘apmm 3,4 - dione ~ 2,5
diacetate was obtained i 909% yield.

244 g of heptane - 3.4 - dione - 2,5 -
diacetate was added to 750 mi of 05 N
agueons hydrochlovic acid and the mixture
was refluxed for 2 howrss, After exiracting
with ether and combining the extracts, wash-
ing and drying took place. The solvent was
evaporated and 2 g of a dark yellow residue
were obtam*d Gas-chromatography showed
two peaks very close together. Further attemps
to separatc the two peaks failed. Infrared
and mass spectrometry suggest that 5 - ethyl -
2 « methyl - 4 - bydrexy - 2,3 ~ dihydro-
fuzan - 3 - one, pessibly tug:ther with 2 ~
ethyl -~ 5 ~ methyl -~ 4 - hydvoxy - 23 -
dihydeofuran ~-3 ~ one, is present. The boil~
ing point of the product estimated from gas-
Hquid chromatography volality is 208
210°C. The vield of this product was 289%.

The process according to the ivention
relates, as statgd, to imparting a meaty Savonr
to foodsnffs which contain meat or a meat
simulating product or improving such Savour.
Under such foodstuffs are o be understood
here foods ready for comsumption and con-
centraied foodstuffs in which a meaty Havour
is desired, such as soups, including concen-
trated canned soup and dry soup niixes, pre-
served meals, rissoles, preserved meat such
as canned ham, simulated meat gravy, grav}r
tablets or cubes, and “powdered flavous™ such
as that which may be sprinkled over meaty
foodstuffs shortly before consumption.

In anpther embodiment precursors or reac-
tants are mcorporated, which during the pre-
paration of the ready-for-use pmduct are
converted into the 2,3 ~ dilydrofuran - 3 -
ong, For example esters such as the sacetste
may be used. Furthermors enclesters and

ketals depived from the coppounds may also
be used.

The type of foodstuffs which can be
improved as to favour according to the inven-
tion varies widely, the concentrations in which
the 2,3 ~ dilvdrofuran - 3 - ones axe applied
dlse range widely, When incorporating 4 -
hydrosy ~ 2,3 ~ dilydrobuan ~ 3 - ones good
resulis are obfained at levels varying from 0.1
to 30 parts per million calculated on the foud-
stuff in the ready-for-copsumption form; best
results are obtained In the range from 0.5 to
13 parte per million.

The use of the compounds at levels below
thefr individual tdweshold values of shout G.5
parls per nillon may take place where two
ar more substitwed isomeric 4 - hydroxy -
23 ~ dibydrofiwan ~ 3 ~ omes are used
together and quch a combination may resule
in a more favourable taste than could be
obmined with the compounds separatly, As
these concenfrations apply i the case of
foods ready for consemptien,- it i obvicus
that where more concentrated foodstuffs, such
as cammed concentrated s0UpPS, dey soUp mixes
and seasoning  compositions sre  involved
appreciably  higher concentrations may be
used, dependent on the degree of dikution they
undergo during preparation,

Where precursers or xesctants which are
converted info the desived compuunds are
used the guantities incorporated are generally
higher than those indicated above in order to

pvercome the effects of the reaction not teking
place guantitatively.

The substances incorporated according to
the invention dre not quite stable against oxi-
dative attack and oxidation and decomposi-
tion products may alse contribute appreciably
1o the desired favousr. For storage it may
therefore be desirable to prepare the 23 -
dihydrofuran ~ 3 - ones in 3 gtabilized form as
c.g. encapsulated or coated with another
materisl. Alsp, operstion in en inser atmos-
phere may be feasible.

In order to cbiain products with z fuller
meaty taste snd flavowr the 2,3 - dihydro-
fursn - 3 - ones may be utilized together with
pther substances such as one or more com-
pounds from the following classes of sub-
stances. Preferred mixtures are combinations
of compounds mentioned under classes I, 1T
and XY, togetier with a 4 - hydroxy - 2,3 -
dibwdrofuran - 3 - one as previously defined.

The dihydvofuranones gu previously defined
may be wed together with the dihvdrofuran~
ones as defined under IV helow.

I. Amino acids which may be obtained simply
by hydrolysis, autolysis or fermentation or
by combination of these from vegetable or
animal proteins such as glaten, caseln and
soyabesn protein.

IE Nucleotides, such as adeposine - 37 -
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monophosphate, guancsine - 57 - nonophos-
phate, isosine - 5° ~ monophosphate, xao-
thosine ~ 57 - monophosphate, wuridine -~
57 ~ monophosphate, cytidine -~ 57 -~ mono-
phosphate, and cheir smides, desoxy deriva-
tives and sakts, Combinstions of several nucleo-
tides such as gusnosine - 5 ~ monophosphate
and isosine - 5% - mooophosphare are par-
ticularly suitable.

111, Carboxylic scids such as lactic acld,
glycolic acid and A-hydroxy butyric acid on

" ome hand and dicarboxylic acids as succinic

acid and ghotaric acid on the other hand, and
especially mixtures in which succinic acid
and lactic acid occur in weight ratios of 1:30
to 11150

IV. A substituted S - meshyl ~-4 ~ hydroxy -
2,3 - dihydro - furan ~ 3 ~ one of the general

formula:
ii \ ffa.
™R

G
Cg3 \0/C
in which R represents —¥H or —{CH,.

V. Pyrrolidons carbexylic acid or precussors
thereof.

VI. Peptides such as alanyl-alanine, alanyl
phenylalanine, alsoyl-ssparagine, camosie,
anserine.

V11, Sweetening substances, bath artificial, Hke
saccharine or cylamates®, and natural, par-
ticalarly mono- and disaccharides,

VIII. Substances with the flavowr of meat
or broth, particularly sulphur containing com-
pounds, such as reaction products of amiino
acids ke cysteinefoystine was reducing sugars,
such as ascorbic acid, reaction products of
bydrogen sulphide with lower aliphatic
aldehydes and ketoges {e.g. propienaldechyde,
crotonaldehyde, metkdonal, mercapto-acet-
aldeliyde).

TX. Other volatile sulphur compounds, such
as F,S mercaptans, disuiphides and sulphides,
such as dimethyl sulphide and diallyl sui-
phide,

# W are gware of The Artificiel Sweeteners
in Food Regdlations 1969, and i so far as
this fnvention relates to a process for the pre-
paration of food for sale in the United King-
dom andfor the sale of food in the United
Kingdom so prepared, we make no claim to
the use of the invention in comtravention of
the law.

X, Guanidines, such as creative and creatinine,

X1, Salts, such as NaCl and phosphates, par-
ticularly, in conpection with acid phosphases
such as Nz HPO,, NaH, PO, or other alkali
or ammonium phosphates and orgsnic phos-
phates, such as phosphorus containing amine
acids. However, it 5 by ne means necessary
to incorporate phosphates.

XII. Nirrogen compounds, such as ammonia,
amines, urea, indele, and skatole,

XIII Sawrated or unsaturated carboxylic
acids with from 2 to 12 carbon atoms.

KIV. Saturated or unsaturated  higher
hydroxycarboxylic acids and « and §-lactones
derived therefrom, such as deca and dodecs ~
3 - olide; 2,3 ~ dimethyl ~ 2,4 - alkadiens ~ £ -
olides.

XV. Lower saturated and unsaturated alde-
hydes, e.g. acstaldehyde, profon-aidehyde, iso-
butyraldehyde and hepten - 4 ~ al

XVI. Lower saturated and unsaturated
ketones, such as acetome, butanone and
diacetyl.

WVIL Trichelomic acid and fbotenic acid or
their salis.

RVIIL Optionally acomatic carbexylic and/or
heterocyclic ccmpaunds, such as ortho amino-
acetophenone, N-acetenyl pyrrole, maitol, iso
maltol, ethyl maliol, lenthionine, hypoxan~
thine, guanine, inosine and guanosine.

KIX., O—,, saturated and unsaturated
gleohiols, such as ethanol, octanol

XX. Colouring substagces, such as curcuma,
caramel.

XX, Thickening agents such sy gelatin and
starch.

The dosage of these optional ingredients is
dependent on the kind of flavour one wishes
te inddtate and meoreover on the nature of the
foodstuff to which the Ingredients are added
and the other ingredients added, such as herbs
and spices,

By way of illustration the following Exam-
ples are given to elucidate the fnvention.

Examgple 1
A gravy was prepared from the following
ingredients:

Potate starch 15
Onion powder 2.5
Monosodium  glutamate 3
Tallow 20
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Wheat flour 15
Caramel  dye 18
Pepper 0.02
Bay leaf powder 0.02
Clove .02
Salt 8
Protein  hydrolysate 4
Meat extract 2
Tomate powder i

The tallow was melted and potate starch
and wheat flowr were added whilst stirring.
The remaining ingredients were then
thoroughly mixed and added tw the mixtore
containing the tallow, after which the resulting
mixture was added to 1 litre of water and
boiled.

The gravy thus obtained was divided into
two parts of approximately 500 ml and to one
of the samples 0.8 mg of 2,5 -~ diethyl -
4 - hydroxy - 2,3 - dihydrofuran ~ 3 ~ one
were  added. Thﬁ samples were evaluated
against each other in 2 pair test by a panel
congigting of 15 peoxsons; 13 persons preferred
the sample containing the furanone and indi-
cated that the taste and flavour were more
meat-like.

Example 2

An imitation mweat broth was prepared by
dissolving 70 g sodivm chloride amd 306 g
commercial meat extract in 10 litres of water,
The meat broth thus obtained was divided into
two quantities of approzimately § Hires and
to one of these a quantity of § mg 2 - methy! -
¥ - ethyl - 4 - hydrogy - 2,3 dibydrofuran -
3 - one was added.

After heating both samples they were
evaluated against cach other in a pair test by a
pansl consisting of 23 persons; 18 persons
expressed & preference for the sample which
had been aromatized with 2 - methyl -~ 5 -~
ethyl - 4 - hydroxy ~ 2,3 - dihydrofuran ~
3 . one and some indicated that this mixture
had a taste characteristic of true meat broth.

Example 3
A dry soup mix was ebtained by mixing
the following ingredients:

5
Sodium chloride S0
Vernicelli 200
Maonosodinm ghutamate 2D
Tallow 50
Dried meat &0
Casein hydrolysate 20
Dried onion 30
Diried carrots 10
Mixed spices 4

S litres of water were added to 250 g of
the dry soup mix mentioned sbove snd the
mixture. was boiled and separated inte two
portions of each about 2% lees. To ome of

these 0.2 g dextrin-maitose was added and
o the other one 8.2 g of a powder consising
of 1 part of 3,5 - diethyl - 4 - hydrexy -
2,3 ~ dihydrofiran - 3 - one and 40 parts of
dextrin-maltose,

Both samuples were then heated o the boil
and cvsluated against cach other by means
of a triangle paoel test. The difference between
both samples was noted by 3 significant num-
ber of the 21 persons of the pavel and the
majority preferred the soup mntmnmg the
dihydrofusan - 3 - one, because it was con-
sidered more reminiscent of beef broth,

WHAT WH CLAIM IS:—

1. A foodstuff comprising a meat product
or & meat simuluing product and a 4 -
hydroxy - 2,3 - dihiydrofuran - 3 - one of
the general formula:

HO\C =0
P V I'/H
AR

in which R, and R, represenc alkyl groups
containing 1 or 2 carbon atoms, with the
provision thai the number of carbog atoms
of R; and R, togsther is 3 or 4,

2. A foodstuff as claimed in claim 1, in
which the quantity of the furanone present,
caloulated on the weight of ready-for-use
foodstaf, is from 0.1 to 30 parts per million.

3. A foodstuff as claimed in caim 1, in
which the quantity of the furanone present,
calculated on the weight of ready-for-use food-
stuff Is from 0.5 to 10 pares per million.

4, A foodstuff as claimed In any precedmg
claim, in which the 4 - hydroxy - 2,3 - di-
hydrofuran ~ 3 - ome iz added to the food-
stuff in the form of an ester, enolester or
ketal precusser.

5. A foodstuff favouring composiden com-
prising a 4 - hydrony ~ 2,3 - dibydeofuran -~
3 ~ one as defined in claim 1 and 2 subsd-
tated 3 - methyl 4 - hydroxy ~ 2,3 - dibydro-
foran ~ 3 ~ one of the general formuia:

“ a’g\vi/ﬂ

i which R represents —H or —CH,.

& A foodsteff flaveuring composition con-
prising o foranone as defined in claim 1 and 2
mixtere of substances selected from classes
I, II and III as hereinbefors defimed,

7. A meaty foodstuff substantially as
claimed in claim 1 and ss described herein
with reference to the Examples.

8. Process for preparing = tmeat product or
meat simulating product which comprises
Incorporating in the product a 4 - hydroxgy -

2,3 ~ dihydrofurast - 3 ~ one of the general

formula:
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- o, D
ﬁ ?/H

A

in whick R, snd R, represent atkyl gro?s
he

contdining 1 -ox 2 cacbon atoms, with

_provision that fhe towl number of carbon
atoms of R, and R, together is 3 or 4

9, Process according to claim 8, charac-
terised in thar the guantity of the furanone
incorporgied I - from 0.1 o 30 psrss per
million calcilated on the weight of the ready-
for-use product.

10. Process according to claim 8 charac-

terfsed in that the quantity of the furanone
fncorporated 35 from 0.5 to 10 paris per
mitlion calculated on the weight of the zeady-
for-use product. '

11. Process according to sny one of the
claims 8 to 10, characierised in that the 4 -
hydeoxy - 2,3 - dilydrofuran - 2 -~ one is
incorporated in the form of an ester, enalester
or kel precursor.
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MEAT AROMA

The amount of the amino-acids proline,
cysteine and methionine present in the mix-
e expediently amounts te 2w 40%, pre-
ferably § to 30 w4, If less thap 2 wt.%,

4 pawent may be gronted to us, snd 1he  of amino-acids are present, ne powerful sroma 40
method by which it is to be performed, to bz iz obtained and, Imdeed, It can even be
particwlarly described in and by the following merkedly weak, I more than 40 wt%, are
STAtRITICHT § e present, undesired side-reactions can occur
‘The present invention relates to synthedc According w a preferced embodiment of
meat aromas. More particalanly, the invention  the precoot process, proline ix eruployed as 45
is concerned with a process for the mamy-  the main component of the three atiino-acids
facture of synthetic meat aromas, with foods  aforesaicl. The use of a4 mixhms in which
stuffs, delicacies and feedstafls containing said  over 50 wt., of the amino-acid ingredions
aroinas and with a method for the aromatiz-  consists of profine is preferred. On the other
ation. of foodstuffs, delicacies and foedseffs hand, however, this amount should ot cxceed 50
by means of said srons. B5 1o 90%, since otherwise the aroma which
According to the process provided by the is obtained is reminiccent of bread,
present dnvention, synthedic meat aromas are Ribose is preferably employed as the
matnfactured by heating a mixnture contain- pentose, alihough other pentoses such as, for
ing prolive, cysteine, methionine, a pentose  example, arabinose or xylose can also be eme 5%
and a polyaicohol which fs & trikydric alcohol ployed. Mixoures of such pentoses can abso be
or & glycol, be emploved. The amount of pestose present
The amino-acids aforesaid can be enaployed expediently amounts 1o 84 to 1% wi. %, and
as such or in the form of derivatives or salts preferably 1 to 10 wt9L.
thereof which form the free aming-acids under As polyalechols thwe are eamployed tri- 60
the conditions of the procesy. Cysteine hydro-  hydric alcohols such as glycerine, or glycols
chioride, for example, can be employed in-  such as, for example, propyvlene giyeol The
stead of cysteine. In addition 1w proline, polyzlochol can be present in the mixture in
cysteine and methionine, the mixeure can con-  ag amount of § 1 90 wi%, preferably 40
2in other amino-acids; for example, smaller o 90 WL, 65

amonnts of the amino-sclde kttown to ocour
in meat sach as, for example, alsnine,
arginine, cystine, glycine, histidine, izolevcine,
lencine, lysine, serine, threoning, wvaline,
ansering, cavnosine or taurine.

Suitable propertions of the main com-
ponents of the mixture wsed i accordasee
with the present invention are given in the
following Table:
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TABLE

Per cent by 'weight

profine
cysteine
methiondne
pentose

polyalcoliol

1.0 - 559
0.1 — 30%
0.1 — 16%,
0.4 — 18%,
9.0 — 90%,

mieat pronw 18 formeed
4 a5 ihe steruing mate
g sempersiares of 90%—
o ahout 1%l

mein  con-
an in the paixs

des e aforemeniioned
thara con also b2 pres
er ingredients such

T8

0.1-—289Y,
by

{e.g
ehpamare, G1—106%

inosine - 3¢ - monophesph

woight
we (IR

and di-
ta (GMP;], fas

sodiun  guanosine-S-phospl
fe.g. growmdnue off) or spacial aroma substances
{e.g. butter or symihetic butter corposiicn).

The products ohtained afier the hesting ate
highly concewrrated synihaiis meal SroRIs
which may be diluted or dis

ated in edible

moterials in & manner known per se. They
con bo converted aocording to metheds which
sre knewn per s into the wnal forms of
prozestatden such gs sohumions. pastes or pow-
ders. The peoduct can Dbe  spray-dried,
vacuum-dried or Ivophilised. As carvier mal-
arigls there can be wsed, for cxample, gum
arabic, salis or beewers yeast or similar
adserbancies. Indoles, maltel, dienals, spice
cleregins or smeke sromas can also be added
as flavour-improvers,

The thus formulaed preducts can serve oz
sromgtization of many kinds of food-
- delicacies and feedstuffs; for example,
i peodocis manufactured from naturat
or synthetic proteins as well as chips.

Ths following Tuble gives a basis for suit-
abiz concemtrations of the syathetic meat
gropye in various forms of presentation,

‘TABLE

spray-deicd powder

Yorm of preseamtion General Preferred
solutions 1~ 108%, 30— 609,
[astes 1 — 100% 10— 909

iyophilised vacuum-dried powder

3 o 609% | 15 -~ 359

2 ~ 30%, 8 — 18%

The following Exanples lusieate the present inventon:
P £

Example 1
An intimate mixtwre containing:

proline
cysieine
mathionine
rihose

butrer aroma
glreerine

i5 g
125 g
03 ¢
08 g
02 g
20 mi
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is heated with consvant stivring w 120°C and Example 5
held st this temperature for I hour. The An futmate misture of:
resalting product has a powerful meat aroma, proline 7 g
By dilution with hot water 2z w 1§ litrel, cysizine 40 ¢ 60
5 there is obained a clear broth with 2 marked methioning 04 g
eat arema. xylose 35 g
glycerine 3 mi
Example 2 butier aroma 025 g
An intlmate mixture containing: GMP W g &5
proline 16 g groundont oil 50 ml
10 cysteine 23g water 15 ml
methionine 06g
ribose 23g iv csutiously heated with stivsfog o 120°C
glveerine 46 Y and held ay dis tamperatare for 1 hour. The
tter 02g product cem be added o a walfle filling o 70
15 groundnur ofl 20 mt which it fparts a delicioss flavonr of roast
IMP 20 g liver in amounts of about 1.5%, by weight.
is cautiously heated with siirding © 12000 Example 6
and. with consrant further sdrring held at this An intimate mivre of
emperstuee for 1 hour. Addition of 02% proline 280¢ 5
20 by weight of this product to 3 sauce imparss cysteiing 6.6g
to the latter 2 marked aroma of bodled meat. methionine i6g
ribose 6.8z
Example 3 glycering 37.0mi
An intimate mivture containing: water 30.0mi 80
preline 6.0g
25 cysteine Sog is coutiously heated with stirring to 120°C and
methionine 12g beld ac this emperarare for 1 hour. The pro-
ribogz 32g duct hay 2 marked reast beef flavow and can
glycerine 5 mi be wsed for the manufactus of & “dip ” for
butter teg potato criups, 85
30 guanylie acid A g
GM?P 15 ml Example 7
A potato crisp dip is manufactured accord-
Is cautiously heated with stivdey o 120°C ing to the following process:
and then held at this temperature for 1 hour. product of Brampie 6 58 g
The product bas a flavour of hoiled meat edible curd 200 g o0
35 with & fauy note. By mixing this product whipped cream W g
with 0.1--3%, preferably 6%, by weight of salt 2z
an artificial smoke aromay, thers results a pro- paprika 6.1 g
duct with marked ham note which can be pepper 0l g
used for aromatizing broths, meat substinses chives (fresh) 15 g 95
W from pretein-coniaining materialy, crackers or
potaty crisps. The edible curd is festly siirred to @ fine
maws and the whipped cream is cautiously ad-
Exmple 4 mixed therewith, The spices are added ro the
An intimare mixture of: resulting homogeneous mass,
proline g
45 cysteine 7z WHAT WE CLAIM 18: — 100
methionine 1z 1) A process for the mamfactare of Sy1-
ribose g thetic meat aromas, which process comprises
glvcerine 100 g hearing a mixture containing proline, cysteine,
water 530 ml methionine (or a dexivative or salt of proline,
cysteine or meshionine which forms free pro- 105
30 is cautiously heated with stirring to 120°C and lize, cysteine or methionine tesprectively under
held at this emperature for 1 hour, The pro-  the conditions of the process), a pentose and 4
duct has mrked roast beef favour. It cam, polyaicohnl which is a tribydric slcohel or 2
for example, be used in amounts of §.24%,  glycal.
by weight for impardng the typical roast beef 2) A process according to claim 1, where- 110
55 favour to purely symhetic fibrous mest sub-  in the said amino-acids are present in the mix~

stitnge,

ture in an amount of 2 to 40 wr.%,.
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31 A process sccording to claim 2, wher-
in the said amino-acids are present in the mix-
tore in an amousnt of 3 to 30 wil.

4 A process according 1o claim 1, claim 2
or claim 3, wherein proling cpveine s
methionine are the enly coduo-acide present
in the mixture.

53 A process according to any one of cleims
1 o 4 inclusive, wherein over 507 of the
amino-gch] ngredicnts consisia of proline

6 A process according to auy one of claims
1 to § inclusive, wherein the mixtars containg
0.4 to 18%, of & pentose.

7y A process according o claim 6, wherein
the mixture contains 1 to 1 of 3 pentose.

83 A process acoerding o any one of claims
1 to 7 inchusive, wherein the pentose is ribose.

9} A process according to any one of claims
1 to § inchusive, whereln the mixture contzing
9 o 80%, of the polvalcahol,

18) A process according to clais 9, where-
i the mixture containg 40 o 80%, of the poly-
aleohol.

11) A process according to sny eme of
claims 1 re 10 inclusive, wherein the poly-
aleohel is glycerine.

12) A process according to any one of
claims 1 to 31 inclushre, wherein the minztue
contains, by weight, 1 to 557, profias, 0.1 w
30%, cysteine, 0.1 to 167, methionine, 0.4 10
187, of & pentoss and 9 o 9034 of the poly-
alcohol.

13) A process according 1o any one of
claims 1 to 12 inclusive, wherein the mixmare
slso contalns waten

14} A process acconding to any one of
Jaims 1ot 13 inclusive, whercln the nuxoure
#s heaied to « wemperature of 90°C w0 170°C

15) & process accerding to clim 14, where-
in the mixnwe is heaed to o temporature of
1970 o 130°C,

18) A process for the manufacture of a
syribatic meat arenn, substantially as herein-
before described with reference te the fore-
going Hxamples,

175 A synibetic meat aroma, when manu-
fectured according to the process clahmed in
any coe of claims 1 we 16 inclusive.

1S} A foodstuff, delicacy or feedstnl which
containg a syithetic meat aroma In accordance
with claim 17,

19y A methed for the aromatization of
foodstutls, delioncies or feadstufis which com-
prises adding a synthetic meat aroma in accord-
ance with claim 17 1o foodstudls, delicacies or
feedsufls.

For the Aprlicams,
CARPMAELS & RANSFORD,
Chertered Patent Agents,
24, Southampten Buildings,
Chancery Lane,
London, WC2A 1AZ,

Printed Sor Her Majesty’s Stutionery Office by the Courier Press, Leamington Spa, 1973,
Published by the Paten: Offics, 25 Scuthampton Ruildings, Lendon, WCZA 1AY, from
which copies muy be obtained.
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{72} Inventors CYNTHIA JUNE MUSSINAN

CHRISTOPHER GIACINO,

IRA KATZ and

RICHARD ARNOLD WILSON

{534) SULFUR CONTAINING FLAVOR MODIFYING
: COMPQSITIONS

{71} We, INTERNATIONAL
FEAVORS & FRAGRANCES INC, a cor-
poraton organized under the laws of the
Siate of Mew York, of 521, West 37th Sueet,
New Vork, United States of America, do
hereby declare the invention, for which we
pray that a patent may be granted 1o us, and
the method by which it is to be performed,
to be particularly described i and by the
folloving stateIment

The present invention velates in genera! to
compositicns and processes useful in altering
the organoleptic characteristics of a foodstuff.
More particularly, this {nventien has to de
with the nse of certaln branched-chain atkane-
thicls to alter the favor of foodstuffs,

The term “alter” im its varlons forms is
used herein to mean the supplying or impart-
ing a flavor character or note fo an otherwise
bland, relatively tasteless substance, or aug-
menting an existing favor characeristic where
the natural favor is deficlent in some regard,
or supplementing the existing Bavor impres-
sion to modify itz quality, character or taste.

The term “foodsteif™ as used herain includes
both solid and lguid ingestible materigls
which wsually do, but need not, have nutri-
tional value. Thus, foodstuffs {ncludes mests,
gravies, soups, convenience foods, beverages,
dairy products, candies, vegetables, cereals,
soft drinks aad snacks.

Bepreduction of roasted and meat favors
and sroma has been the subject of a long and
contineing search by those engaged in the
preduction of foodstuff. The acute shortage
of foods, especlally protein fouds, in many
parts of the world has given rive to the need
for ntilizing non-meat sources of proteins and
making such proteins as palatable and as meat-
like as possible. Hence, materials which are
capable of closely simulating or even exactly
reproducing the flavor and aroma of reasted

[Price 25p]

products and meat products are highly desir
able, if not nscessary.

The use of certmin mercaptans and ather
sulfur-containing materisls o foodstuffs is
inown. For example, allyl mercaptan has
been used in spice Havors for soup and meat,
a-butyl mercaptan has been used in vegershie
soup flavers, and nepropyl mercaptan has been
utilized in onica Havors.

Mercaptans such as thienyl mercaptan have
been stated to have an odor faintly resembling
coffee in extremely high difutions, Moreaver,
recent work reported by Grey et al in
Chesmiced Abstracty 67, 20711n; Gumbmans
et al in Chemical Abstracts 61, 12552c;
Bremnan et al, Chemiced Absbacts §1,
112470 Merrit, Chemica Abstracts 61,
15260¢; and Libbey et 8l, Chemical Abstracis
67, 1175b, suggest the presence of unbranched
thiols, respectively in chicken tissue, porato
volatiles, canmed beef headspace, frradiated
foods and cheddar cheese volatiles, Ropald
et al in Chemical dbstracts 62, 68431 sugpest
the presence of primary and other thiols in
oyster  volatiles, .

In accordance with this invention, it has
been found i novel foodstff and flavor-
ing compositions having  desirable  peat,
roasted meat favor and aroma notes may be
readily provided by the utilization of at least
one compound which is: a hranched-chain
alkanethio!l having the formula

R.R,CH—{CH,),~—CR R,;—SH

wherein B, Ry, R, and R, ate the same or
different alkyl groups or hydrogen, at least
two or Ry, Rs R, and R, being aliyl, at
jeast one of Ry, Ry, Ry and R, being hydrogen;
and = 5 0 or 1,

Branched-chain  alkanethicls having this
formula can be vsed 1o impars roasted favor

Motif Exhibit 1150, Page 868 of 1599

1313830

40

A0

V]



"

Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

1,313,830

10

20

25

30

| 33

40

50

55

)

63

and aroma notes to sonsumable materials such
as foodstdTs and the like. Certain of the
alkanethiols sccerding fo this invention are
particuluxly suited to the production of mesat
and roasted meat Havors and sromas in food-
smffs, and the lower alkyl geoups contemplated
in the formula given above are these having
from one i three cavhon atoms in the atkyl

ups. These desirable -alkyl groups can be
methyl, ethyl, propyl, and isopropyl.

The alksnethiols according to the present
invention are accordingly suited for wse ia
processes which comprise adding 2 relatively
small amount of the thiol or thicls 1o the food-
stuff in an amount effective to alter the faver
and/or aroma properties of the foodstafl.
The thiols are alse well-suited w0 the pro-
duction of Ravouring compositions comprising
in addition to the thiol or thicls, monosodiney
glutamate, sulfur containing aming acid such
gs cysteine or the like, hydrolyzed protein
materials such as hydrolyzed vegeiatle pro-

tefn or hydrolyzed fish protein, or teiramethyl-

pyrazine or a combination or regction product
of two ar more of such additionsl ingredients
to provide a roasted meat favour to pro-
teinaceons and other products.

A particutarly preferzed thiol according
the present invention i8 2-methyl-3-butane-
thicl, that is, the alkanethiol according to the
above formmla wherein Ry, R., and R, axe
methyl snd R, i hydrogen and » I5 zero.
This compound, which is commercially avail-
able, has a powerful braised beef, roasted
mieat, pot voast aroma and taste and iz a
very potent favor chemical Another preferred
alkanethiol according to the present inven-
tion is 2-methyl-T-butanethiol, that &, 2 thiol
according to the formula given above wherein
R, is ethyl, R is methyl, R, mmd R, «re
hydrogen and # i3 zero. This material has
sweer and roasted aroma and favor notes at
levels somaewhat above the threshold level, the
chatacter changing toward roasted meat and
pot roast at higher usage levels,

An alkanethiol which can also be used in
the present invention I 3-methyl-1-butane-
thiol, that is a thicl according o the formula
piven above wherein Ry and R, are methvl,
R, and R, are bydrogen, and ig 1. Ar the
1 pom level in water this material has a
rendered pork fat or chicken far character
which is suirable for pork, chicken, snd fatly
favor fiotes in foodstuffs. A further alkame-
thiol i 2-methyl-2-propanethiol, that is, 2
materiel acooxding to the above formula
wherein R, and R, arc hydrogen, K, and R,
are methyl and n i zero. A 17 ethanalic
solution. of this material has a sweer light
fat, rendered pork aroma with character of
roasted onions. The taste in water at 1 ppm
has interesting meat flavour notes and an
onien character. Another compound accord~
ing to the formulx siven above wherein By
and R, are methyl, Re and R, ar2 hydrogen,

and 7 is zoro, 15 2-butanethiol. A 1 ppm
solution in water has a boiled meat flavor
character with onion notes which are useful
in the formulation of meat gravy favering
compositions. .

Alkanethiols as wilized herein can be pre-
pared by & pumber of reaction routes. Ons
route which has proved to be effective is
preparation of the thiol from the corres-
ponding halp compound wherein the halo is
chloro, bromo or jodo, The brome conspounds
ave generally preferred. The halo compound
is reacted with thiourea or a substituted thic-
urea to provide the iso-thivrerinm salt This
phase of the preparation fs carried out af
tetaperatures from about 60°C o 100°C and
is preferably carried out at 70°C—80°C, It
is desirable te utilize a reaction vehicle, for
instance, @ glycol ether such as thiethylene
giycol, The halo compound is preferably adided
slowly to the reaction vehicle containing the
thiourea with continwous agiration.

After the fisst phase of the reaction is com-
picted, a polyamine, such as tetracthylene
pentamine, is added to cleave the iso-
thivronium salt and produce the alkanethiol
corresponding to the halesikane. The reaction
with the amine is carried out under the same
conditions of tomperature and pressure and
in the presence of the same reaction vehicles
as sre utilized for the fixst phase of the
reaction. The pressures ntilized. can be sub~
sinospheric or superatmospheric, but ordinaty
atmosphatic pressures are gensrally desirable
for preparing the alkanethiols.

It will be mmdersiood according to the
present invention that the intermediafe and
the final products preparsd herein can be
neutralived, washed, and dried te purify and
cleanse the desired substance. The alkenethiols
can be obtained in purer form ot in sub-
stangiafly pure form by conventional puri-
festion tochniques. Thus, the intermediare
and the product can be purified and for iselated
by distillation, extraction, crystallization,
filrration or preparative chromatographic tech-
nigues.

T¢ will be understood from the present
description that the usage levels of the alkane-
thiols are conirolled to provide the desirable
flavor and arema properties to foodstuffs and
other consumahle materials, Thus, the materials
can be wutlized in foodstuffs From their
threshold levels which are on the order of
G.0005 ppm (parts per million} up to levels
where the effect of the alkacethicl becomes
overshelming and usbalances the Haver
properties of the composition. All parss, per-
rentages, proportions, and ratios herein axe by
weight unless otherwise siated.

Tt will be appreciated from the present dis-
closure that the alkanethiols according to the
present invention can be used fo alter, vary:
fortify, modify, enhance, or otherwise improve
the 8avor of a wide variety of materials whick
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are ingested, consumed, or otherwise organc-
leptically sensed,

The alkapethiols and mixtures thereof are
accordingly useful in Savering compesitions.
A flavoring composition i3 taken to mean one
which contributes 8 part of the gverall Savor
impression by supplementing or fortifying a
pmatural er ariificial flavor in a material as
well as one which sepplics substanddally all
the flavor aud/or aroma character te & con-
sumable acticle. -

The favouring compoesitions described
herein can be prepared according to conven-
tional technigues well koown i the art for
such purpeses, Thus, liquid products can be
forpulated by merely admixing the involved
igredients within the proportions stated in &
suitable blender to obtwin the desired con-
sistency and homogeneity of dispersion.

The nature of the co~ingradients fncluded
with the alkanethiol in fornwalating the product
compesiton willy of course, depend primarily
upon the ultimare use contemaplated, ie. a5 a
foodstufl per se or alternatively as & favor-
ing composition adapted to be added two 2
foodste at some subsequent point of Hma
In amy event, such compousds serve to alter
the organoleptic characteristics of the ultimate
foodstuff weated therewith. Preferred com-
positions are those formulared with a protein
hydrolysate, thisming, sodivm glutamste, 5-
ribonucleotides snd amino acids such  as
cysteine, ghitwnic acid, polypeptides and mixe
tures thereof.

Substances suitsble for wse hersin as
co-ingredients or flavoring adjuvants are well
known in the art for such nse being exten-
sively described in the relevant literatuxe.
Apart from the requirement that any such
material be “ingestibly” acceptable, and thus
non-toxic or otherwise non-deleterions, nothing
particularly critical resides in the selection
thereof. Accordingly, such materials, which
may in general be characterized as favoring
adjuvants or wvehicles comprise  broadly,
stabilizers, thickeners, surface active agents,
conditioners, flavorants and flavor intensifiers.

Stabilizer compounds include preservatives,
e, sodivm  chioride, antloxidants, eg.,
ealcium and sodium ascotbare, ascorbic acid,
butylated hydroxvanisole {mixture of 2 and 3

tertiary  baiyl-4-hydroxyanisoled.  buwvlated
hydroxy  toluene  (2,6-di-tertisry-butyl-4-

methyl phenol} and propyl gallate, and
SeOuestrants, ez, citric acid.

Thickener compounds Include  carriers,
binders, protective colloids, suspending agenis
and emudsifiers, e.g., agar-agar; carragecnan;
ceflulose and cellulose derivatives such as
carboxymethyl celldose and methyl cellulose;
natural and synthetic gums such as gum
arabic, gum tragacanth; gelatin, protelnaceous
materials; lipids: carbobwdrates: starches:
pecting, and emulsifiers, e.g., mono- and digly-
cerides of fantty acids.

Swrface active agents inclede emulsifying
agents, e.g., fatty acids such a5 capric acid,
caprylic acid, palmitic acid and myristic add,
mono- and diglycerides of fatty acids, lecithin,
and defoaming and flavor-dispersing agents
such s sorbitamt monostearste, potassivm
stearate and hydrogenated tadlow alcohal.

Conditions Include compounds such as
bleaching and maturing agents, e.g.. benzoyl
parexide, calchum perexids and hydrogen per-
oxide; starch modifiers such as peracetic acid,
socium chierite, sodivm hypechlorite, propyl-
ene oxide and succinic anhydride; buffers and
newiralizing  agents, eg., sodiom acetate,
agunonium bicarbonate, ammonium phesphate,
citric acid, lactic acid and vinegar; colorams,
e.g., carminic acid, cochineal, tumeric and cur-
coning firming apgewss such as  alominem
sodiwmn sulfate; calehun chloride and calcium
gluconate; temturizers; anti-caking agents, e,
alominum celcinm sulfate and wibasic cal-
cium phosphate; eazymes; veast foods, eg,
calchom  lactate snd  calclum sulfate; and
natrient snpplenwents, e, iven salis such as
ferrie phosphate, ferric pyrophosphate, ferrous
gluconate, riboflavin, vitamins, and. zinc
sources such as zine chlorides and zine suifate.

Flavorants and flavor intensifiers include
prganic acids, e.g., farty sanurated, nosaturatad
and amine acids; alcobols, e, primary and
secondlary aleohels; esters; carbonyl comm-
peunds including aldehydes and  ketouss,
lactones; cyclic organic materials including
benzene  derivatives; alicwclics, heterocyclics
wch as furans, particulardy  Zeacetylfuran,
prridines and pyrazines, and sulfur-containing
maserials including thiazoles, thiols, suifides
and disuifides; so-called flavor potentiators
such as monosodins ghitamate, guanylates,
inosinates, and natwral and synthetic Savorants
such as vanillin, and natural gums; spices,
herbs, essential oils and extractives fnchuding
ankse, anise ofl, alkanet root exiract, bay leaves
and capsicum extract,

The specific favoring adjuvant selected for
use may be either solid or liguid, depending
npon the desired physical form of the vltmate
product, ie. foodstuffs, whether simulated or
natwral, and should, in any svent, be capable
of providing an enviropment in which the
alkane thiol can be dispersed or sdmixed
to provide s homogeneous medivny. In addi-
tion, selecton of one or more favoring
adjuvants as well as the quantities thereof
will depend upon the precise organoleptic
character desierd in the fnished product; thus,
in the case of Havowring compositions,
ingredient selection will vary in socordance
with the foodstuff to which the favor and
aromz are to be imparted. In contrasdistine-
tiom, in the preparation of solid products, eg.,
simulated foodstuffs, ingredients capable of
providing normally solid corapositions should
be selected such as various cellulose degiva-
tves.
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Tt will be wnderstood by those skilled in
fhe art that the alkanethiols can be added w
the materials to be flavored at agy convenient
poiat in the production of the finished product.
Thus, when the alkanethiol is used to alter or
otfierwise vary the flavor of a foodstuff, 1t
can be added in the original mixture, dough,
gmulsion or batter, for example, prior to any
cooking or heating operation. Alternatively, it
can be added at a later stage of provessing
i volatilization losses would be excessive
during the earlier processing. The quantity of
alkanethiol utllized showld be sufficient 1o
impart the desired roasted or meat flaver
characteristic to the product; but on the other
Fand, the use of an excessive amount of such
alkamethiols 45 mot only wasteful and
smeconomical, bat wo lage @ quantity
unhalapces the flavor of the product con-
sumed. Morcover, at we high a level in
flavaring compositions (and also in foodstuffs)
the rossted chamacter of the alkanethiole will
be lost,

The quantity tsed will vary depending upon
the -ulimate foodstuff, or other consumeble
praduct; the amount and type of favor initially
present T the product; the further process or
treatment steps to which the product will be
subjected; regionel and  other preference
fnclors; the type of storage, if any, to which
the procuct wili be subjected; and the pre-
consamption treatment, such as baking or
{frying, given to the product by the oltmate
comstmmer.  Accordingly, the teominology
“effective amotmt” mnd “suffictent amount™ is
wnderstood in the context of the present inven~
tion to be guenitatively adequate to alier the
fiavor of the fovdstu®, tobscco, or other con-
sumable material.

It is accordingly highly desirzble that the
vitmate compoesitfons confain from  about
{805 parts per million (ppmd) to about 5.0
ppm of the thiol or thiols. More particu-
lasly, in food compositions it & preferred
0 use from abput .01 to about 1.0 ppm.
“The higher wssge levels up 10 about 6.3 ppm
gre for veterinary products, sach as dog food,

Tie araownt of atkanethiol to be 1ifized in
Havoring compositions cun he varied over a
wire range depending upon a particular
quality to be added to the foodstuff or other
consumable matertal. Thas, amounts of the
+thiol according to the present invention from
ghout 0.1 percent wp to 80 or 90 peroent
can be incorporated in such compositions.

It is generally found to be desirable to
include from about (.5 to about 25 percent
of the thiol in such compositions,

The following examples serve to illustzate
cmbodiments of the invention as it s now
preferred to practice it. It will be understood
that these examiples are Hlustrative and the
invention is to be considersd restricted thexeto
only as indicated in the sppended claims.

EXAMPLE 1
Preparation of 2 - Methyl - 1 - butanethiol

A ome-liter flask fited with a magnetic
stirrer, & thermometer, & dropping funmel and
2 14-inch glass heliz-packed column having
a varigble reflux stithead is charged with
125 ml of triethylene glycol and 83.8 g of
thicurea, the tempersture is raised to 75°G,
and 100 g of 2-methyl-I-bromobutane is
added dropwise with stirring. Affer the
bromobutane addition Is complete, the reaction
mixture iy stirved for an additienad 15 mirmrtes
at 75°C, and 946 g of tetracthylene pent-
amine is added through the dropping fumnel,
The reaction product is stirred for an addi-
tional hour at 75°C.

The two-phase reaction product is trans-
ferred to a separatory funnel, and the lower
layer is deawn o and discarded. Gas
chromatography of the wpper layer shows
peaks corresponding to the mercapian and the
monosulfide. The upper layer is dissolved in
500 mi of 4N potassium hydroxide, and the
layer is then extracted thrice with 80 ml
volumes of dlethyl ether to remove the mone-
sulfide and other impurities.

The resulting aquecus mixture Is acidified
with hydrochloric scid and extracted with
ether 1o remove the mercaptan. The ether
exrract i3 dried over sodium sulfate and con-
centrated on a rotary evaperator. The com-
centrate 5o obtained is chromatographed on 2
59, Carbowax TPA-terminated colummn, and
peaks corresponding to the ether and 2-methyl-
1-butanethiol are found.

GC {gas chromatographic} analyss indicates
that the 11 g of material obtained is 99,395
pure, and the structure is conficmed by infra-
red (IR) and auclesr magnetic resonance
(NMR) spectroscopy. The methylbutanethiol
s0 prepared has sweet, moasted flavor notes
redolent of roasted nuts at the 0.0001%, level
in ethanol. At the 0.005 ppm fevel it has a
strong roasted acoma and & rozsted meat, pot
rozst taste; at €.001 ppm, it has a very
characteristic roasted aroma. In suger water
the roasted meat notes aze somewhat depressed.
It is suitable for roasted flaver notes in
mesat, muls, caramel, and vegetable Havors,
Its threshold level is below 0.0001 ppm.

EXAMPLE 11
A 0.1% solution in propylene glycol of the
methylbumanethio]l produced in Example ¥ is
prepared, and 2 powdered shaker compesition
is prepared with the following forsulation:

Ingredient Amonunt (g)
Ham Spices 2.5
Monosodium  Glutamate, fine

grind 2.5
Salt, fine grind 550

Solution of thicl prepared abiove 09.02

When the powdered materinl is used on
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hary, ft is found that the ham faver iz 674 g of water. Subsequent to the reffux,
enbanced and improved. {An aleoholic solu-  the mixture is cooled and 8.8 g of 4-methyl-
tion can be similarly wsed.) S-{bota-hydroxyethyl) thiazole and Q.08 g of A0

Z-methyi-2-propanethiel  are added and
BXAMPLE I intimately admixved with the refluxed com-

5 A beef noodle soup mix concentrate i position. The mixture so obtained has an excel-
prepared by admiring the {ollowing lent roast beef flavor,
ingredients:

WHAT WE CLAIM 18! 55
Tngredient Amount {g) 1. A favor altering composition compsis-
Salt 3.00 ing an ingestibly acceptable Havoring adjuvant
10 Agueous solution of 3-mwthyl- and at least one sulfur containing compound
Z-butanathiol (0.1%0) .03 which is an alkane thiel of the formula
Gelatin (180 bloom) 1.00
Monosodium glutamate 40 R R CH(CH Y CR R —8H 60
Caramel Color 40

15 Garlic powder 10 whrezein Ry, Ry Ry and R, are the same or
White pepper, ground .06 different alkyl groups or hydrogen, at least
Mixad wvegetzble pieces 36,00 two of Re, By, R, and R, belng alkyl, and

at least one of Ry, Ry R, and R, being
the foregoing composition is made into  hydeogen, and = is § or 1, said thiol being 65
bouillon-type cubes weighing from 4 to §  present in amounts sufficient to alter the

20 grams. When one cube is disselved in 6 flavor of & foodstuff in which & is incor-
ounces of boiling water a soup having excel- porated.
fent, rich, meat broth flaver is obtaiged. 2. A composition according to claim 1

Similar results are obtained when 2-methyl- wherein the atkyl groups contain from one 70
1-butanethiol is substituted for the aforsmen- to three carbon atoms.

25 doned 3-methyl material, 3. A composition accerding to daim 1,

where Ry, Re and R, are methyl, Ry 5
EXAMPLE 1V hydrogen and # is zero.
A gravy Bavor composition i3 prepared 4. A composition according to claim 1, 75
by admixing the following ingredients: wherein R, is ethyl, R, i methyl, R, and R,
are cach hydrogen, and # is zera.
Ingredient Amount {g) 5. A coomposition according to claim %

30 Corn  starch 10.30 wherein By and By are methyl, B, and By

Ethanolic solution of 2-methyl- are hydrogen, and n s 1. 8O
T-butanethiol (0L134) ¢03 & A composition according to clalm 1,
Erhanolic solution of 3-methyi- wherels R, and R, sre methyl, R, and R;
Z2-butanethiol (0.1%0) .03 are hydrogen, and » is zero.

35 Caramel color 0.30 7. A composition according to any preced-
Garlic powder 0.08 ing clainy, whetein there is additionally added 85
White pepper 0.0% at least one of monosodin  glutamare,
Salt 192 hydrolyzed prowein, or tetramethylpyrazine as
Monosodims. glutamate 0.20 a meat-flavoring ingredient.

8. A compesition according to claim 1,

40 The foregoing composition Is added to 100 substantally as described in any of the fore- 90
g of water and brought to & boil, The resulting  going Examples.
gravy has an excellent pot roast flavor.

For the Applicants,
EXAMPLE V CARPMAELS & RANSFORD,
Cysteine hydrochloride in the amount of Chartered Patent Agents,
45 8.8 g is refluged at 1259F under atmospheric
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Tnventor PIERRE JOSEPH VAN POTTELSBERGHE DE

(543 BEEF FLAVOUR

{74 We, NESTLE §.A., of La Tour-
de-Peilz, Switzerland, o Swiss compeny, de

The present invention provides a process
ior preparing a Havouring agents which com-

hereby declare the iavention, for which we  prises resciing together, by heating in an 50
pray that a patent may be gramied to us, snd  aguecus medimg, 2 mizture comprising abont
the method by which it is to be parformed, 26 1o 40 part by weight of protetn hydrolysata
to be particularly described fn and by the  {ree of cystine or cysteine about 0.09 to 1.5
following statement: — parts by weight of methienine and sbout 0.3

This invention is concerned with novel 1o 6 parts by welght of saccharide (mono or 55
flavouring substances having a flavewr and  poly-sacchavide), the amouns of water present
aroma similar to roasted beef. in the mediunt being about 1 to 4 tmes the

It is gencrally belioved that the develop-  total weight of solids,
ment of the basic meaty flaveur common © The principal starting moterial Is & protein
31l smear is produced by nos-enzymatic brown.  hydrolysate obtained, for exsmple, by asid 60
fng of the precursers present in the water-  hidvolysis of a vegetable protein followsd by
soluble fractions of fresh meat. neutralization, Swh  hydrolysates may be

Varions mierials having the flavour wnd  obiained from various proteinaceous materials,
syome of vossted meats are described dn e for example wheat germy, comn ghuten, soy pro-
Hievature, aml the prepamtion of these sub~  tein, linsed protein, peanut press cake and the 65
stonces is cwentially based en the Meillard  fike, Typical preferved vegetable protein
reaction which takes place when amine acids  hydrolysates contain 25 10 359 of amino acids,
ex profeinaceous substances are heated in the  with no cysiine or cysteine, Apart from vege-
presence of mone or polysaccharides, The heat-  wble protedns, hydrolysates of snimal or fish
ing causes browning of the reactanis acconm:  protcins may alse be used. it
panied by the development of arematic com- Fhe saccharide should preferably be lactose
ponents, or A poeniose such as ribose, xylose or arsbinose,

A particalar wle in Javour development has  or 2 hexose such as ghcore. & mixtue of
been ascribed to cysting cysteine or peptides  mone and polysaccharides may also be used
containing these amino acids, but other amine  as starting renterial, aud this may conveniently 75
acids such as phemylulanine and methionine  he provided in the form of an acid hydrolysate
have been excluded from the reaction as they  of a carbobiydrate sxaterial such as ooffee chaff,
are believed to give rise o undesirable  oats, rve ar bardey, and partcularly of spent
favours, coffee grounds (obtained as a by-product in

Despite the voluminous lterature which the mouvfactre of coffee extract). The 80
exists in this Geld, no really satisfactory meat  bydrolysare may be prepared by heating these
flavours have apparently been produced. materials with about 39 of concentrated

An object of the present invention Is to  sulphucic acdd for 6 to 10 hours, preferably at
provide & flavouring agent having a sirong  reflux tempersture. The resulting hydrolysate
and characteristic roast beef #Havovnr and  centzing about 5 w 15 of menossccharide. 85
$Ionia. It has, surprisingly, also been found that

Ancther object of the invention is to pro-  such hydrclysates may be reacted directly with
vide a favouring agent suparior in Havour sud a2 prowin hydrolvsare, in the absence of added
keeping guality to substances prepared from  mcthionine, to provide  beef-flavoured
Qysting or cysteing, produacts, 99

A further object of the invention & to pro-
vide & roast beef favouring material which
can be prepared from readily-available starting
materials.

[Price 25p]

According to this aspect the invention pro-
vides a process for preparing a beef flavouring
agent which comprises reacting together, by
heating 0 an agueows mediom, a minre

Motif Exhibit 1150, Page 873 of 1599
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comprising about 20 to 40 pars by weight of
protein hydrofysate containing methionine but
free of cystine or cysteine, and 2 to 12 parts
by weight of an acid hydrolysate of a carbo-
hydrate-containing material, the amount of
water present in the medism being about 1 to
4 times the total weight of solids.

The reaction keading to the formation of the
Havouring agent should preferably be effected
by heating the reactants in water for ghout 2
1o 3 hours, desirably under reflux ar the hoil-
ing temperature of the reaction medium which
is about 90 to 100°C. The reaction medium
may contain up o about §0% of water, and
ustially about 60 10 73%.

Proferred compositions may be prepared by
reacting a mixture of 20 to 40 parts by weight
of protcin hydrolysate, .09 to 1.5 parts by
weight of methionine (either isomer), about
0.5 to 6.0 parts by weight of sacchaxide sus-
pendad in water. Whea a hydrolysate of a
carhohydrate material 5 used sz saccharide
sowrce, this reactant may be present in the
medium at 2 level of 2 1o 12 parts by weight,
the amount of protein hydrolysate befng within
the Hnyits given.

In addition to the principal reactants {pro-
tein hydrolysate, methionine and saccharide},
the reaction medium may also contain minor
amoeunts of a catbouylic acid which, it has
heen found, confers desirable Havour notes to
the product. Lower carbexylic acids, such zs
lactic, malic or succinic acid, as well as fatty
ackls fe.g. plamitic, stearic or oleic scid} may
be uzed, either singly or as mistures, prefer-
ably st a totgl level betwen about (.3 and
3,07 by weight of the reaction medivm. One
or move S-nucleotides, such ax sodium inosin-
ate or sodium guanylate, may also bo sdded,
in an ameunt hetween 0.3 and about 19 by
vweight of the medium. Alternatively, the
nucleatide may be added to the prodoct afer
reaction.

Specific favour motes may be obtained by
addizion of veast augolvsate, either w the
reactants prior to heating or to the finished
product. ¥t has beep found thar pardculady
preferred heet Havourings are obtained when
the guantity of yeast added corresponds to 20
to 504 of the protein hydrolysate.

The flavouring agent may he provided in
Hauid, paste or dry form, the reaction medium
being concentrated and/or dried by conven~
tional methods, No separate iselation step is
necessary, and the final product i water-
soluble and has a strong beef Havour,

The fnvention is iHusivated by the following
examples, in which the parts and percentages
are by weight.

Hxample 1
The following substances are refluxed at
about 100°C for 23 hours with stirging: —

paris

Hydrolysed plant protein
{eysteine-free) 2.0
Sodium guanylate (.64
Malic aad 0.38
Methionine .31
Nylose 0.57
Water 76.10

After reaction the product is vacuum dried,
providing 23 parts of a brown powder having
the Havour of roast beef. The sodivm guanlyate
may alternatively be added to the dry powder
rather than 1o the reaction medium.

Example 2
The folfewing substanves are heated at about
100°C under reflux for 3 howrs:—

parts

Hydrolysed plant protein
{oysteina-frec) 26.55
Sodium guanylate 0.47
Lactic acid 0.28
Palmitic acid .47
Suceinic soid 4,19
Methionine .28
Xylose 0.7%
Water 71.67

After reaction the product is concemtrated
to 2 paste containing 43 solids and may be
used directly as a heef flavouring for various
foodstuffs.

Example 3
The following substances nre veffuxed for
2% hours: —

paris

Hydrolysed plant protein
{cysteine-free) 2895
Stearic scid .44
Sodivm inosinate 22
Sodium guanylate 022
Hydrelysed spent coffee grounds 4.38
Water 63.79

The resulting preduct is vacuum dried and
is particnlarly suitable for impartivg a beef
flavour to soups and gravies.

If the stearic acid is omitied a slightly less
mild-flavoured product & obtaimed, The
incsinete and suantlate may alternatively be
blended with the dried product after reaction.
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Their presence is desirable as these substances
confer a pleasant mowthfee! to the finished
flavouring.

Example 4
3 beef flavours are prepared by refluxing
the listed ingredients for about 23 hours: w—

parts
Hydrolysed plant pro~ A B C

tein® (cysteine-free)  18.61 1854 1354
Antolysed yeast o 583 o~
Methionine G086 837 022
Xylose 055 064 074
Water 7443 74,13 74.1%

® Obtained from 60/40 mixtare of com gluten
and wheat germ. After reaction the water is
evaporated and the residues are dried. The
resulting powders have good beef flavear
Particular flavour notss may be obizined by
adding 0.37 parts of a 3 -nuclectide mixture w
the dry flavouring. Yeast autclysate fabout 6
partsy may be added to compositions A and C.

Example 5
Two beef flavouring agents are prepared
from the ingredicnts and by the procedures
described in Examples 1 and 2, but with the
xylose being replaced by, respectively, §.76
and (.95 parts of lactose. The producty have
good roasted beef Savour,

WHAT WE CLAIM IS:—

i. A process for preparing a flavouring agem
which comprises reacting together, by heat-
ing In an agueous medium, 2 mistire com-
prising about 20 t 40 pars by weight of
protein hydrofysate frec of cystine or cysteine,
about .09 1o 1.5 pares by weight of methionine
and about 0.5 to & parts by weight of
saccharide, the amount of water present in
the medivm being sbout 1 to 4 times the total
weight of solids.

2. A process secording to chaim 1 in which
the zeaction medivm contains aurolysed yeast
in an amount corresponding to 20 w 509, of
the protein hydrolysate,

3. A process according to claim 1 or claim

2 in which the saccharide is sylose and/or
factose.

4. A process for preparing a beef Savouring
agent which comprises reacting together, by
heating in an agueous medium, 2 mixture
comprising about 20 to 40 parts by weight of
protein hydrolysate contsining methionine but
free of cystine or cysteine, and 2 to 12 parts
by weight of an scid hydrolysste of 2 carbo-
hydrate-containing material, the amomnt of
water present in the medium belng shout 1 to
4 ties the total weight of solids,

3. A process according 1o claim 4 in which
the carbohydrate-containing  material  is
sclected from the group comsisting of coffee
chaff, oats, rye, barley or spent coffee grounds.

6. A process according to any one of the
preceding claims in which the reaction medium
also contains a carboxylic acid.

7. A process according to claim 6 in which
the reaction medinm contains abeut 0.3 o
3.0 by welight of a carbozylic acid.

B. A precess according to olaim 6 or claim
7 in which the carboxylic acid & lactic, malic,
succinic, palmitic, stearic and/or olsic acid.

9. A process accordng o any ons of the
preceding claims in which upon completion of
the reaction the medivm i concentrated to
provide the flavouring agent in paste form,

10. A process according te any one of the
preceding claims in which upoen completion of
the reaction the Havouring agent s recovered
in powdered form by removing the water from
the medianm,

11. A process for preparing a Ravouring
agent substantially as hercin described with
reference 1o any one of the Examples.

12, The flavouring agent obtained by the
process of any preceding claim.

13, The beef flavouring agent obtained by
the process of claim 4 or claim 5.

ELKINGTON & FIFE,
Chartered  Patent Agents,
High Holborn House,
$2—54, High Holborn,
Londen, WCIV 68H,
Agents for the Applicants.

Prirted for Her Mejosby's Stationery Office, by the Courier Pross, Leamington Spa, 1073,
Publiskad by The Patent Cffice, 25 woutharapbon Buildings, London, W24 1AY, from
which eopies may bo obtained,
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{34) FLAVORING SUBSTANCES AND THEIR PREPARATION

{75 We, H. Konxstamm & Compary,
INg., a New York Corporation, 16} Avenue
of the Americas, New York, New York, do
herehy declare the invention, for which we
pray that a patent may be gramied to us,
and the method by which it is to be per-
formed, to be particularly described in and
by the following statement: —

This invenstion relates to the production
of a meat-flavor,

in general, it has been known in the prior
art how to prepare artificial favouring sab-
stances which impart a savory tasie or smell
i fnodstnffs and particalarly those flavors
which impart a meat-like Savar. ¥t has been
disclosed in ULS. Patengs 2,934,436, 2,934,435
and 2,918,376, to react various maicrials to
obtain a meat-like flavor. For example, it
is suggesied by the disclosure of ULS. Patent
2,934,436 to resct an amino acid such as
cystine or cysteine with glyceraldshvde in
the presence of water and at elevated tem-
deratures in order to obiain a flavor pro-
duct. To achieve flavors having a pare
tienlsr resemblance to hesf, cerfain pentoses,
such #s ribose, are generally included in the
reaction to hasten or catalyze amino acid
degradation.

In the reaction of low molecular weight
aldehydes, or aldehvdes that represent sugar
fragments (such as glyceraldshyde and the
like) with amino acids to deprads the latier,
the reaction frequently yields final products
having an undesirable off-flavor due to their
debydration or polymerization resuliing in
partialiy reacted or wirescted end products
of undesirable lavor, When susrs such as
penioses, hexoses or pelysaccharides are
added to aseist in the catalysis of the amino
acid reactant, burnt or carantel-like favoss
are frequently developed as a result of sugar
deenmposition  products formed thetein as
well 23 caramelisation. These side reactions

lim¥ the use of the fHavor and deiract from
the basic mexly Savor or character of the
product. The caramelisation side reaction
bas particalarly Been for s very long
time # stumbling block in attempts at
development of meaty flavors, since the ofi-
flavor development resulting thercfrom al-
most always imposes strict limitations on the
techniques emploved for the control of
favor development,

It is an object of the present invention to
provide a fechnique of flavor development
free of such side reactions,

The present invention provides a process
for the produciion of a meat-flavor which
comprises reacting a ribonncieotide reaciant
or mixtures of the same with an amino acid
reactunt which is eystine or cysteine. The
optimum ratic of tha two reactants is from
122 o 3:1 parts by weight respectively of
mcleotide to amine acid,

The method of preparation of the Haver
product  basically  involves reacting  the
aforesald Ingredients with or without the
presence of water at an clevated temperatire
until a flavoring substance having the aroma
angd taste of cooked meat is oblained. The
amount of waier involved in the reaction,
when employed, is of sufficient guaniity to
wet the reactants but comprises varying
amounts of water for each part of amino
acid present in the reaction mixture or nons
al all for a flat soluble flavor preparation.
‘The minimum ratic of water 10 amino acid
reactunt is preferably 5:1 by weight and the
nunimum ratio of water to ribonucleotide re-
actant is preferably 5: 45 by weight where-
as the optimum ratio of waisr to amino acid
is 19:1 by weight. The reaction is gener-
ally carriad ont at elevaied temperature, pre-
ferably from 60°C 10 200°C. For fat solubls
flavors the resction temiporature will 26 ag
high as 235°C. The reaction will normally

Motif Exhibit 1150, Page 876 of 1599

45

50

55

60

65

70

75

80

83



L

Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

1,325,335

2

10

15

20

40

45

50

Ly
ke

60

preceed untif alf of the water initislly present
has been removad and the favowr product
is present In the reaction vessel as a dred
friaklc mass.

I desired the flavour reaction mry e
eondueted i an ofl or fat to develop a falty
flavor, When fhis is done waler s ex-
chided from the reaction vessel and the pre-
farred range of reaction femperatures is from
150°C to 235°C and a time of gbout 5 1o 13
mingtes is generally adequale o complets
the reaction. )

Tn accordance with the present imvestion
it has heen found possible to produce flavowr-
ing suhstances capable of imparting to fvod-

ca¥s a savory meatlike aroma and {asie,
especially resembling that of covked weat,

18 t

acid reactant is eystine andfor

e

he aping )
ystzine, although for the development ol
ariain types of meat flavars, additional
amine acids may be added for cuample i
the fors of commescial synihetic amino acids
or patwally occuring protein hydrolysats,
whick will release aning ackds in the course
f 4o reaction,

The riboouclentide

b

[”)

. reactant which ks in-
volved in she praparation of the flavor pro-

cany B derived from @ paturally occur
eontaining rihonuclestides of

= > P -
milior ribose-radical-comizming complexes,
s it may he selected from a lange

materials sech as nosianfes,
ribonncleatides, combing-
ions of these or producis COMERINE SUG

: of natural pro-
ag well as syn-

ostoine, eysteine-derbeatbes oF amine
4 yairtures having a high pevcentags of
sne are the proferred somrce of zmino
acid, A particulerly praferred  flavor &
obtained when oysigiac Of derivatives such
as the hydrochioride sall tharsof prodomin.
ates n g aminn acld mixtere if, in fact. &
saivtire of amino acids i grployed.

1t has heen found that the gatto of the
rihormcleotide reaciant to amino acid re-
actant s a determining factor in the develop-
miont of optimum Havo: and, i geperal, e
weeakle ratie of ribonucleotids broadly d=fined
ranges from 0.1-—4.0 parts by weight of ribo-
nuclesiide reactant to one pail by weight
of the primary amino acid reactant. By
varying the rafios of reactive Ingradients em-
ploved, the uliimate favor characier changes.
Thic rosult is a distinet advaniage of the
invention as one s able to thereby approxi-
mate the particular flavor of various types
and species of meal &g wmay be desired 10 the
sarticufar sitaadon.  In many instances, as
fitfle as 65 to 1.5 parts of ribonucleniide
for one part of cystaing s sufficlent to develop
a savory or meat-like favor in_the ultimate
product, The excess of ribomucleotide
may, however, be added for its own -~

herent flavor. Tt is the inheremi flavors
cabancing properties of the nucleotides that
s parily responsible for the development of
{s superior flavor by the application of the
mproved process of the imvention as con-
teasted with those methods of the prior art
which cmployed those known ammo aeid
deoradation agents such as the ponoscs,
hesoses and aldehydes g5 noted above. An
idea! ratio, for example, of oysteine o
ribomucleotide reactant when used alone hag
been found to b2 LO part of cysteing bydro-
choride monohydeaie to 2.3 paris by weight
of g 30/50 mivtore of various nucleotides
such a3 Si-mncsinate and $-guanylate or 2.3
parts of elher 5'-iposinate or Fguanyiate
ajeme. M onmst be understeod  that the
weclentide reactant of the reaction mixtare
may ae addad per sz, oras pariof 2 aatural
product, contaiping the same, which will
release the nucleotide “in sity™ during the
course of the reaction,

The reaction which comprises the develop-
ment of the preent Haver material will
ganarafly ke place i the prosence of a
Iarge amount of water of the order of 30
parts of water for cach one pagt of the amino
achd reactont under generally elevated tent
and novmal or clevated pressurs
The ranction time involved will

g ed

g riea
REraLiNg

condidani
depond o sotiie exient gpon the tamperaturs

A prefereed

and pressure of the reaction. ,
range of reaction tomperalurls will generaily

etend between 8°C 2nd 266°C and oacHNR
will procesd wniil the reaclion Is com-

hd
.
T B
x4

plete and the water presant hay heen evapor-
ated. In this case the ikuid is dissipated

a viromly dry frighic material remains
ve raacilon vessel,
e flavor developing reaction may abo
place in the presence of the food pro-
which the savory mecai-dike flovor
ta bo devalopad,” In this particular
X he cystine-containing or cysteine.
iinz amino coid reagent wnd the ribo-
sucleatids and/or natyra] materials contain-
ing the ribonucleotidle will act 2y procurss
fn the rescilon, which climately will valve
rozction betwsen the ribose moiety of the
risonuclentide and e amino acld to form
e witmels savery meatlike product or
favor. En this case the ribonuclectide re-
gotant may be presspt i the fond product
which is morely reactad with the amine acid
reactant to impart a meat flavour to the food
widaot.

A example of the vse of the products of
: imveniion may be as part of a season-
« mixture added to various meat products
where o supplementary meat oF  savory
flavor s desired. Tn additiom, the favor
ingradiont obtained according to the inven-
ffon may b2 added to processed proteins
which have no mest flavor of their own
and in which a meat or savory flavor is

e
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desired. A very commion usc is in the can-
ning indusiry to flavor food products that
have been or are to be sterifized or autn-
claved, which may result in a loss of some
of their natwal flavor, Under these com-
ditions the meatlike flaver is developed in
the processing the food produet.  There are,
moreover, food products which are pro-
cessed by the fimal user such as dry soup
mixes, gravy mdwes, and a host of oiher
similar maierials wherein the Savor ngrodi-
ent i3 incorporaied in the mix and upon
preparation of the mix, the desirable meat
flavor is imparted thereto.

By way of explanztion of the funcion
of the formation of the mext flavor of the
invention, it may be siated ganeraily that
cystaing, cystine and other amino acids are
degraded to form aromatic materials hay-
ing a meatlike flavor. The aromatics pate
ticularly derived from cysteine willl give a
basle meat fiavor, while the other amino
acids such a3 glyoine, alpha or baia alanine,
arginine,  iso-leucine, threomine, profine,
ghutamic acid, lysine, aspastic acid, tyrosine,
lencine, histidine and valine to mention a
few of these will import a partioninry meat
flavor thereln,  While it iz praforred o use
single apuno acids in those instances whens
it is desirad to supplerasni the basic meat
flaver of the product, combinations of more
than coe aniine acid may algo be used, and
the synthetic recemic mizture os well as the
natwrally oceurdng dextre or leve forms
of fhe acld may be employed. In some
instencas, depending upon the  particular
food product being treated, the suoplemental
aming aoid mpredient may be added in the
forre of ifs hydeochloride, or bound up in
proteins or polypeptides which will, ader
proper  comditfons, generate the desired
amine acide under the conditions of e~
ating,

As noted above, the reaction velved in
the fnvention may be carried out if desired
by simply adding the reagents to a sclected
food prodoct in which it Is desired fo de-
velop a meat flavor and then heating the
woduel o effect reaction. One conven-
sional way of proceeding is simply to place
the food i be flavered and the flavor
reactanis in an auioclave snd reacting until
a proper flavor is abtalued.

The reaction products of the invention may
be separately prepared and  subsequently
converted to dry powders by such con-
ventional fechmiques as  lyophilisation or
spray drying. As a flavor additive they
may be added to food products in a wide
range of proportions extending from G.1 to

0.0 per cent of the total weight of the
food product to which they are added de-
pending upon the nature of the product and
the other circumsiances which diciate the
level of flavor desired.

The flavoring sybstances of the invention,
when  independently prepared and incor-
porated dnto & wide array of food pro-
ducis may be added as sither solutions or
dry powders as converience dictates. These
may be used fo mpart @ meaty flaver to
agtificial food products or may be used to
aghance the natussl flavor of fresh meat
products.  The supplemenial amine acids
give varying specific flavors which are in
addition o (he basic meat favors mparted
to the food product by ihe reaction product
of ribonucizotide and the cysteine,

The favor producsd aceording to the in-
verition may be enhanced by the addition of
a mizture of 2,4 decadisnal, 2.6 nonadicnal.

decanal and methy! sulphide or wp to 3
p.pan. of an aldehyde,

The foliowmg Examples lustraie the in-
vention, e amounts of ingredients em-
ploved being in parts by weight unless other-
wise desivnated.

EXAMPLE RO, 1

3.90 grams of oysteine hydrochlodide mono-
hydrate and 30.6 grams of hickory smoked
torula yeast were thorouphly stirred in 160
parts of water.

The reaction misture, in o glass plate, was
placed in an oven zad the ingradients were
allowed to heat between 130°—135°C for
23 howrs.  The yield of crode material was
304 grams. The powdered residus had a
ham-fike taste,

EXAMILE NO. 2

30 paris of & 50:50 (% by weight) mix-
ture of commerical disodinm guanovsine 5.
menaophosphate and  disodium  inosine §°-
monophosphate, 20 pasts of cysteine hydro-
chioride monohydrate, and 100 paris of
hickory smoXked torula yeast were thoroughly
stivred in 400 parts of water. The contenfs
were poured inte a large glass plate in an
oven set at {30°--135°C.  The material was
heated until the residue could be powdersd.
The yield of crude material was 1490 parts
of meat flavor base,

HXAMPLE NO. 3

To a# mixtary of 40 parts of water, 754
parls of cysteine hydrochloride monohvdrate
wnd 17.29 parts of a 50:50 (% by weighi)
mixtare of commercial, disodinm guanosine
$-monophosphete and disodivm fnesine 5'-
monophosphate, was added an emulsion of
49 parts of gom acacia n 100 parts of water,
The combination was well-mived in o Bender
and spray deled in a4 commercially avail
eble spray drier undt.

The inlet temperatute of the atomirer
varied from 190°--235°C. The alr Sow
pressure varied from 3 fo 5 ke per square
inch,

A yield of 40.2 paris of white powder was
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obtained which had a savory, chicken-like
adar. An ageeous solstion of the maieril
had & mouth-watering, chicken-meat Havor.

EXAMPLE NO, 4

To a 4000 ml, vessel equipped with a
stirrer was added 1350 parts of water, 162
2tz of commercial disodivm Inosine 3.
mounophosphate, 108 paris of commercial
Lecysteing hydrochloride monohydrate and
540 parts of hickory smoked tortula yeast.

This medium was then added to a large
tray and placed in an oven set at 130°-
135°C

After several howrs of heating, the dried
residue was powdered, giving a yield of 732
paris of mmterial which when dzsg:ulved in
water produced, & Savory, meat-like odor
and flavor.

EXAMPLE NO. 5
The following combination:

15 parts 24 decadienal
1 part 24 nonadienal
1 part undecanal

1 part maethyl soffide
at 3 level of 0.25—10 ppm imparis 2
seticbeny fat” flaver fo the mond flavos
already prepared in the previons Exampies.
The addition of proper seasonings {celery,
omjon, pepper, ete.) and oy favor materials
round off or give a roasted character. The
following Fxamples 6 to § fHusitake reaction

in an ofl or fai fo produce a fatty flavor.

E¥AMPLE NO. 6

A mixture of 6.5 g. disodiam St-jnosinate,
4.3 1. of L-cysieine hedrochioride and 21.6 ¢
of hickory smoked torula yeast was added
to 432 @ of stirred cocomut ol at 370
37590, The total hexting dme was eight
raimdes.  The suspension while stering was
cooled to room femperature and ths in-
solhle material removed by genirifueation
ar filiration to give a clear, golden hrown
Hguid with a nutly of burned meat aroma

angd flavor.

EXAMPLE NO. 7
Fo 268 g, (240 mi} of stirred, melied butter
il at 3R0-385°C was added a ground mix-
ture of 22 g of L-cystelne hvdmochloride
monchydrate and 5.0 g of disodium 5.
inoginate. Total heating me was soven
minutes. Upon cooling down to 30°C ihe
clgar Hguid was contrifuged or passed
throngh cheese cloth to Temove coarse par-
ficles and thne allowed to solidify fo a
vellow brown  semi-solid with a S3vory,

roasted beef aroma and taste.

EXAMPLE NO, §
A ground mixture of 1.0 g. of E-cysteing

fwdrochloride and 2.0 g of disodium 5%
inosinate was added to 300 g of lard pre-
viously melied and heated o 195°C. The
mixture was healed forther for one minute,
cooled to 150°C. and 1800 mil wood smoke
distillate added. The mixture was shaken
well and the oil layer separated. Salt, pro-
tein hydrolysates, additional fiavouring ma-
terials can be added to the faf to prepare a
complets bacon or smoked ham type flavor.

WHAT WE CLAIM I5:—

1, A process for the production of 2 meat-
flavor which comprises reacting a ribo-
aucleotide reactant with an amino acid re-
zotant which is cysteinz or cystine uniil a
meat-ffavar develops,

2. A process as claimed in claim 1
wherain the ribonuclentide is derived from
a naturally occuring product copraining
phonuclentides or is a synthetic ribo-
mucleotide.

3. A process as claimed in claim 1 or
3 wherein (he ratip of ribonuglectide to

amino aofd §s from 1:2 to 3:1 parts by
we'ght
$. A procoss as claimead in any of claims

1 to 3 carried ouf at elevated lemperature,

5. A process as claimed in any of claims
1 to 4 whersin the reaction is careried out in
the presence of water.

6. A process ag chimed in oclaim 3
whereln the minimum ratio of water fo
amino zoid is §:1 by welpht aud the mink-
mum fatio of water fo ribonuckotide re-
actant is 5:1.5 by weight.

7. A process gs claimed in any of claims
1 to 4 whercin the reaction is carried out in
the absence of water,

8. A process as claimed in claim 7
whersin the reaction is carried out i an
it or fat at a temperature of from 150°C.
to 235°C.

6. A process as claimed it any of claims
1 to & wherein the amino acid reactant also
conteins st least one supplemental amian
acid.

10, A process as claimed in any of claims
1 to O wherain a mixture of 24 decadional,
76 ponadienal, pndecanal and methyl sul-
phide is added fo the flavoring substance
produced.

11. A process as claimed in any of claims
1 tn 9 wherein up to 3 p.p.m. of an aldehyde
is added to the Havoring substance produced.

17, A process as claimed in any of claims
1 to 11 wherein the ribonucleotide reactant
is present in a2 food product which is Te-
acted with the amino acid reactant to impart
4 meat flavour to the foed product.

13, A process for the production of a
meat-favor substantiafly as hereinbefore
described with reference to any of Examples
1o 8

14, A flavoring substance when produced
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by a process as claimed in any of claims 1
to 11 and 13.

15, A method of impariing a meat flavor
to a food product which comprises admix-
ing witl the food product a minor proportion
of a Havoring subsiances gy claimed in
claim 14

16. A method ag claimed in claim 18
wherein the food product contains a ribo-
nucleotide as part of its normal composition,

17. A food product when prepared by a
process as claimed in any of ¢laims 12, 15
and 16,

18, A method of imparting a meat
flavor 1o a food product containing natur-
ally occuring ribonucleotides which com-
prises adding cysteine andjor cystine and
heating the mixture in the presence of
water,

ELRKINGTON & FIFE,
Charfered Patent Agenis,
High Holborn House,
53/54 High Holborn House,
London, WCIV 65H.

Printed for Her Majosty's Stationery Office by Burgess & Son (Abingdon), Ltd.—15873,
Published at The Patent Offics, 23 Southampton Buildings, London, WCZA 14Y,
from which copies smay be obtained.
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FLAVOURING AGENT

Inventor(s):

Applicant(s): NESTLE SA + (NESTLE SA)

Classification: - international: AZ3L27/21; (IPC1-7). A23L1/28
- cooperative: AZ3L27/12158

Application GB19730013279 19730320

number:

Priority number  US18720241431 19720405

(s):
Also published  CA899852 (A) CHS83726 (A5) DEZ316896 (A1)
as: DEZ2316896 (B2) DE2316896 (C3) more

Abstract of GB13IETH81 {A)

1357091 Flavouring NESTLE SA 20 March 1973 [5 Apnit 18721 13279/72 Heading AZB
Meat-like flavourings are preparsd by reacting S-acelyl-mercaptosucainic acid or its
anhydride with a vegstable profein hydrolysate andfor autolysed yveast, Flavour
enhancers such as nuciectdes may also be present. The reaction may be effscted in
an aqueocus medium.
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(1)

(34) FLAVOURING AGENTS

(71) We, CP.C, INTERNATIONAL
INC,; a Corporation organised and existing
under the laws of the Stare of Delaware,
Urnited States of America, of Tuterpational
Plaza, City of Englewnod Cliffs, State of
New Jersey 07632, United States of America,
do hereby declare the invention, for which we
pray that a patent may be granted to us, and
the methed by which it is to be performed,
to be particulatly described in and by the
following statement: —

This invention relates to 2 flavouring agent
having 2 flavour similar to that of a meat
exiract, and relates to 8 process for prepar-
ing such a flavouring agent.

It is keown that flaveuring ageats can be
prepared by a reaction referred to as the
Mziffard Reaction. This reaction 1zkes place
when substances containing saccharides and
amino acids or profeins are heated together.
Generally 2 great deal of browsing ocours
and certain flavours are formed, depending
on the mixture, accompanied by the reduc-
tion of sugars and amine acids. The import-
ance of the Maillard Reaction in the favouxr
of baked foods is well recognised and various
specific formulations subjected o Maillard
Reaction conditions have been used for the
production of specific Saveurs.

In sccordance with the invention a process
for preparing & favouring ageat having a
flavour similar to that of a meat extract, com-
prises performing a Maillard rescrion at sle-
vated temperature between at least one
saccharide, an amine acid component as here-
inafter defined, and an egg component selected
from the group comprising egg white, egg
yolk, and whele egg dispersion.

The saccharide may convendently comprise
or inclnde a monoszccharide selected from
the group comprising arabinose, xylose,
ribose, ghicoss, mannose, fructose and sor-
bose.

1f desived, the saccharide may comprise or
include a disaccharide selected from the group
conprising lactose and mehose.

The saccharide content in the reaction mix-
tare may be any suitable quantity, The maxi-

)

mum quantity which can be added is governed
by the point where it starts to interfere wnduly
with the #avour,

The preportion by weight of saccharide in
the reaction mixture may be less than 109
Conveniently the proportion of saccharide in
the yeaction minture may be between 4% and
10% by weight,

It wilt be appreciated that any saccharide,
such as a poly-saccharide, which can be
broken down wunder the specific reaction con-
ditions, to vield a saccharide or saccharides
which will undergo & Mailfard Reaction, may
be used.

‘The process may be cardded out in the pre-
sence of water. The proportion of water in
the reaction mixture may comveniently be at
Ieast 10%, by weight.

‘The term aming acid component as used
hersin refers 1o an amine acid or mixture of
aming acidy which will underge a Maillard
reaction. but exchudes the egg component.

‘The proportion of aminc acid component
in the reaction mixture may conveniently be
between 40%, and 50°%, by weight.

The amies acid composent may, for ex-
ample, comprise a snitable acid hydrolysed
protein. The protein may conveniently be 2
vegetable prowin. Thus, for example, it may
be a protein derived from sun Sower or soya
beans.

If desired, the protein hydrotysate may he
fortified with monosodium glutamate. The
proportion of monosodium glmamare in the
reaction muxture may be between 25%. and
30%, by weight,

The egz component may be used in its
unhydrolysed or in its hydrolysed furm. Whese
the egg component is used in its hydrolysed
form, the egg component may be hydrolysed
by means of a suitable enzyme. The enzyme
may, for example, be selected from the group
comprising papain, bromolain, ficln trypsin,
fungal proteases and bacterfal proteases,

We have found that whers egg white or
whole egg iz hvdrolysed, the reaction tends
te proceed faster than the reaction where
they are unhydrolysed. In fact the reaction
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T8¢ appears to approach the rate at which EXAMPLE 2
- the reaction takes place when the egg com- Percentage by 65
ponent is not present in the reaction mix- Reaction Mixture Weight
tare. rotes oy
3 We have further found that egg yolk alone iﬁ;f;;od;um Gluramate ;i‘}/fz
i not effective as egg white or whole egg, Dextrose 4%/
glthough it does have a beneficial effect on Fresh egg white 10/ 0
the flavour of the end produer Water 1897
The proportion of egg compenent in the ‘ te
19 reaction mixture may be between 2%, and Procedure:
50%, by weight. Couveniently the proportion As for example 1.
of egg component in the reacton mixture Temperatare: 9093500,
may be between 65 and 20%, by weight. Reaction dme: ~3 hours 75
The reaction mixthre may mclude a sal- The resultant product had an excellent
15 phide component which may be a plant juice, meat extract-like Havour.
for example, a juice derived from cabbages
or onions. ,
The proportion of juice in the reaction EXAMPLE 3 P b
mixture may be between 5%, and 30%, by Reaction M Sreentage by 80
20 weight. When the juice is prescnt in the reace cacion Mistare Weight
tion mixture, the juice may replace any or Prowin hydrolysate 447/,
some of the water which would have heen Monosodium glutamate 24,
included in the reaction mixture. Diextrose 4%,
It has been found that, in 2 number of Fresh whole cgg 10%,
25 cases, the reactants of the mixtare react Water 18, B85
vigorously while large amounts of .gas are
evolved. The end product of the reaction is  Procedure:
usually dark brown i colour and can have  As for example 1.
a greater flavour intensity than a Maillsrd Tempergture: $0--95°C
30 Reaction end product which has been made  Reaction time: ~4 hours
by rescting the same amiino acids with the The resultant product had am excellent 90
same mono-saccharides. Farthermors, it has meat extract-like favour,
been found that the flavour obtained can
closely approach 2 meatlike Bavour as EXAMPLE 4
35 opposed o the Havour obtained by reacting Percentage by
the same amino-acids with the same mono- Reaction Mixture Weight
saccharides without the addition of an eEg
component, Protein hydralysate 4457, 93
The invention further extends to a favour- Monosodium glutamate 24,
40 ing agent having a flavour similar to that of Practese 4%
& meat extract, whenever prepared by any Fresh onjon juice 1834
process as described herein. Water 10%,
The following non-limiting examples are
illustrative of the invention. The contro! ex- .
45 amples which do net include an egg com- lgrocfedm:e: 1 100
ponent, Hllustrate the effect of the egg com- RS ?.r sxampe 50 minu
ponent in the resction. Tiag fon tme: ~2ZU minufes
e resultant product had » pronounced
EXAMPIE 1 anfon favour,
Percentaga by .
50 Reaction Mixture Weight EXAMPLE § » . 105
; dralu ercerrtage by
Cnégglcggﬁi S&g;.} ligﬁed tgg; Reacdon Misture Weight
name “Protex™ by Messrs, Protein hydrolysate 447
Frederick Boohn, 489/, Monosodivm ghitamate 269,
55 Monosodium Glutamate 279, Fructose 4%, 11e
Water 19, Egg white 109,
- Dextrose 6%, Onion juice 18%,
The mixture was heated in » water bath Procedure:
to 95°C until evolution of pgas had ceased As for example 1. :
60 and the reaction was obviously corpleted. Reaction time: ~4 hours 115

The toral reacton time at 95°C was about
20 nyinutes. The flavour of the product was
dull and uninteresting,

The end product had an cxcellent meat
extractlike flavonr that could not e
identified with onion.
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EXAMPLE 6 tibose, glucose, mannose, fructose, and sor
: - Percentage by bose.
Reaction Mixture Weight " 3. A process according to claim 1, in which
Protein hydrolysate 44/, the saccharide is & disyccharide selected from 60

5  Monosodium glutamate 265, the group comprising lactose and maltose.,
Dexirose 4%/ 4, A,jpmce_ss according to any of claims
Cabbage juice 16?};‘ 1 te 3, in which the proportion by weight of
Water ) I‘D‘}fz i%cf,hmde in the veaction mixture is less than -

) /ne
3. A process according to claim 4, in which
Procedure: the proportion of saccharide in the reaction
10 As for example 1. mixture is between §% and 10% by weight.
Reaction ime: ~~320 minutes 6. A process according t any one of the
The end product of the reaction mixuure preceding claims, which is carried out in the 70
had a Havour, a large part of which presence of water,
could be identified as cooked cabbage. 7. A process according to claim 6, in which
the proportion oi; water in ththreactien mix-
: ture ds at least 109 by weight.
15 EXAMPLE 7 - _ 8. A process according to any one of the 75
\ ) Percentage by preceding claimg, in which the proportion of
Reaction Mixture Weight amino acid component in the reaction mixe
Protein hydrolysaie 4697, ture is between 40%, and 50%, by weight,
Manosodinm glutamate 24°7 9. A process accerding to any one of the

20 Dextrose 4%, preceding clafms, in which the amino acid B0
Epz white 1094 compenent comprises an acid hydrolysed pro-
Cabbage jiice 185, wein.

10. A process according to claim 9, in
Procedure: which the protein is a vegetable prowin.
. As for example 1 1. A process according to claim 9 or 85

25 Reaction time: ~4 hours claim 10, in which the protein hydrolysate is

The flavour of the resultant product was  fortified with monosodium glutamate.
excellent, but could mot be idemified 12. A process according to claim 11, in
with cabbage, which the proportien of monosodium gluta-
niate in, thei:) reaction mixture is between 23 o S
] \ and 30% by weight.
30 EXAMPLE 8 Percentase b 13. A process according to any one of the
Reaction Mixtg exc‘%n na%e Y preceding claims, in which the SEY Componant
caction virxture BB 3 used in hydrolysed form.
Protex ) 445 14, A process according to claim 13, in 95
Moenosodiom Glutsmate 2454 which the hydrolysed egp component is an
Dextrose 4% enzyme hydrolysed egg component,
35 Proteolitic enzyme hydrolised 15. A process according to any one of the
egg white 0%, preceding claims, in which the proportion of
Water 18%, egg component in the reacton mixture is be- 100
tween 2%, and 50%, by weight.
Procedure: 16. A process accarding to claim 15, in
As for example 1. which the proportion of egg component in
48 Temperatare: 90——96C the reaction mixture is betwaen 6%, and 20/
Reaction time: ~30 misutes by weight, 105
The resultant produet has a good mest ¢ 17. A process according 1o any one of the
extract-like flavour, preceding claims, in which the reacdon mix-
ture includes o sulphide component compris-
WHAT WE CLAIM IS:— ing a plant juice,

45 L A process for preparing 2 Havouring 18, A process according to claim 17, fn 110
agent having a flavour simiar to that of a which the juice is 2 juice derived from cab-
meat extract, which comprises performing a bages or onions.

Mailtard reaction at elevated temperature be- 19. A process according to claim 17 or
tween at least one saccharide, an amino acid  claim 18, 1a which the proportion of juice in

58 component, as hereinbefore defined, and an  the reaction mixvture is between 3% and 115
egg component selected from the group com- 309%, by weight.
prising egg white, egg volk, and whole cgg 20. A process as claimed in any one of
dispersion, claims 1 to 19 substanuially as described here-

2. A process according to claim I, in which o,
55 the saccharide is a monosaccharide selected 2L A process as claimed in any one of 120

from the group comprising arabinese, xylose,

claims 1 to 18, substantially as described with
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reference to any one of examples 2, 3, 5, 7 STEVENS, HEWLETT & PERKINS,

and 8§, Chartered Patent Ageuts,
22. A flavouring agent having a flavour 5, Quality Cowt,
similar to that of & meat extract, whenever Chancery Lane,
5 prepared by the process as claimed in any Londen, W.C.2.
one of the preceding claims. Tel. 01-405 8393,

Printed for Her Majesty’s Stationory Office, by the Courier Pross, Leamington Spa, 1675,
Publisbed by The Patent Office, ﬁsguu‘bhampton Buildings, I.sanéan, WA 1AY, from
whieh copics may be obtained.
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19
(32) Filed 28 Sept. 1971 in (

(5%) FLAVOURING AGENT

{71) We NESTLE S.A., of La Tourde-
Petlz, Switzerland, a Swiss company, do
hereby declare the invention, for which we
pray that a patent soay be granted to ws, and
the method by which it is to be performed, to
be particndaly deseribed in snd by dhe follow-
ing statement:—

The present invendon is concerned with the
preparation of substances having the aroma
and flavour of cooked meat.

In asccordance with the invention, there is
provided a process for preparing a meat
flavouring which comprises adding enzymes
present in fresh meat to at agueous solution
containing veast autolysate aud a hexose, the
total dey matter content and the hexose con~
tent of the solution nwt exceeding, respec-
dvely, 25 and 1.5% by weight and the yeast
antolysate being present in an amopunt of at
least 15 times the weight of hexose, subject-
ing the resulting mixtare 1o 8 treatment which
comprises maintaining the pH of the solution
between 4.0 and 7.0, and #ts temperature at
below 37°C if the pH is between 4.0 and
64, or at below 15°C if the pH is between
6.0 and 7.0, thereafter concentrating the solu~
tdon to & dry matter content not exceeding
659/, by weight, adjusting the pH of the result-
ing concentrated solution to 2 value of 6.0
6.4 and finslly heating the solution at & tem-
perature of 90 to 100°C for at least 15
minutes,

The fresh mest enzymes used in the pro-
cess according to the invention may be added,
for crample, as finely subdivided fresh, xaw
meat or a8 an extrsct of soch meat. By “fresh
nieat” is meant raw meat obtained from the
carcags of an animal slangheered not more than
24 hours before use, or which has been pre-
served  at low  wemperatuzes  (leep-frozen)
under conditions such that on thawing it is in
all respect simmilar to the meat obtained from a
carcass less than 24 hours after slaughter, In
particalar, the meat must possess enzyme
activity by virtue of the presence of enzymes
of the following 3 groups:—

Y S

proteolytic enzymes, particularly katepsing

enzymes degrading  sucleotides such as
adenosine triphesphate

cnzymes capable of converting carbo-

hydeates, particularly  hexoses, info
hexoss phosphates, pentose phosphates
and Jactates,

Preferably, the amount of fresh meat used
is between 1 and 159 by weight of the aute-
Iysate/hexose solution, or a quantity of exiract
corresponding to such an amount of fresh
meat. An extract may be prepared using water
or a solution of 2 st such as sodium or
potassinm chloride. The ment is advanta-
geously lean beef, and amounr within the
range 3—3°%, by weight are highly satisfac-
tory. Subdivision by colloid milling is particu-
larly preferred.

The yeast autosylate preferably containg
on a dry matter by weight basis, loss than 2%,
of reducing substances. Among hexose glucose
and fructose are preferred, and the dry matter
content of the solution is advantageously
around 209, by weight.

The treatment at pH 4 w 7 §s of particular
significance, snd it is generally desired to
maintain the enzyme/subsirate mixture under
these conditions for at least 48 hours, Par-
ticulardy preferred treatment temperatures are
12°C and below, and the mixture may be
ointained at these temperatures for 60 to 70
howrs, Tt should, on the other hand, be noted
that the trestment temperature 5 adjusted
having regard to the pHl, rather than vice
verse, which means that if the temoperature is
maintained below 15°C, the pH may vary
within the broad rasge of 4 to 7, whereas a
pH of 4 to 6 is required if 3 termperature be-
tween 13 and 37°C is chosen. The pH adjust-
ments may be made by additon of appro-
priate amounmts of alkali, swch ap scdium
hydrexide, or an organic or mineral acid, for
example lactic acid, glutemic acid, aspartic
acid or hydrochloric acid,

According to one particularly preferred em-

Motif Exhibit 1150, Page 886 of 1599

1384332

50

55

65

70

75

80



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

1,384,332

2

10

15

25

30

35

45

50

55

60

bediment of the invention, the pH may be
varied during the trestment, within the de-

‘fined limits. Furthermore, when the pH is

between 4.0 and 6.0, the temperature may be
raised above 15°C, which has a favourshle
effect on the kinetics of the enzyme reaction
and sliows the total treatment time to be
shottened,

Upon completion of the treatment, and
before concentration, the pH of the solution
is preferably adjusted to a wvalue of 4.8 w
5.5, desirably 5.0—35.2. This pH adjustment
is desirable because loss of volatile azomas may
be reduced in the subsequent concentration
step, especially i evaporation is employed.
Insoluble matter present in the solution may
be removed before or after the pi adjustment,
Concentration of the soludon, desizably to
about 60%, by weight of dry matrer, may be
effected by classical techniques, such as evapo-
ration, veverse osmosis or flashing.

The concentrated soluton is then heated
at 90—100°C for ar least 15 minutes, prefer-
ably 40 minutes at 90°C, its pH having first
been adjusted to 3 value between 6.0 and
6.4, eg. 6.2. After heating, the concentrated
solution may be deded, or used directly as a
paste. If the paste is to be deied (spray or
dram for cxamplc) its pH is advantageously
lowered to 5.5 or below wherehby aronm
losses may be diminished. The concestrate
may aiso be dried with a support or carrier
such as cora syrup. starch or z gum.

The finished product has the charucteristic
flavour and aroroa of roasted meat, and may
be ysed in various foodswutfs, including soups,
bouilons, prepared dishes, canmed or frozen
food items, snacks and the like, as well as for
flavouring textured protein products obtained
by spinning or extrusion of vegetable or micro-
bial proteins.

A produet having the aroma and Havour
or a stock or bowillon prepared from fresh
mear may be obtained by addition of a fat to
the concentrated solution. before it is heared.
Depending on the flavour desired, beet or
chicken fat may be added, at 2 level of 2.5 o
3.0%, by weight of the scludon.

Furthermore, exiracts of vegetables such as
celery, carvet or leek may also be added before
heating, Such extracts may be prepared by
conventional procedures, involving cooking,
stripping, separation of insolubles and com-
bination of stripped aremas with concentrared
extract. ‘The concentrated extracts may also ba
dried with a suppott such us malto-dextrin.

Finally, it is also possible to add various
flavour precursors to the concentrated solution
before heating, such as the following, ex-
pressed in pacts per thousand of the dry
mattsr content of the concentrated solution; —

cysteine 3.1--0.3
methionine G103
thiamine 30502

Each of these substances may be added

singly or in combinations of two or all thres,
if desired together with the optional ingredi-
cats noted previously (fats, vegetsble ex-
tracts). Nucleotides such as inosine or guano-
sine monophosphate may be added 1o the
finished product, at & lewel of 1—2° by
weight on dry matter,

The invention is Hlustrated by the follow-
ing examaples, in which the percentages are by
weight,

Example 1

An aqueous sohution is prepared contain-
ing 1% of glucose and 207, diy maner of &
yeast antolysee having the following com-
position : —

Total nitrogen 7.7%
Amino nitrogen 4.3%
Reducing substances LI
Nzl 17.0%,
PEO:; 3 ‘9::’}3
Ash 2383,
Glutamic acid 4.3%,
Dry matter 725,

4%, of fresh beef, ground in a colioid mill,
are added to the soluticn, the mizxture is
cooled to 18—¥2°C and maintained at these
wmperatures, with stirring, for 60 hours. The
PH i maintained at 5.

At the end of the treatment, insoluble solids
are filtered off and the solution is conceptrated
by evaporation to about 609 solids. The pH
of the concentrated solution is then raised o
6.2 and it is heated at 90°C for 40 minutes,
The pH is thes adjusted to 5.0 and the solo-
tion 1s spray-dried.

The resuiting product has a strong favour
and aroma of roast beef.

Example 2

Ag aqueous sohwion of glucose and veast
autolysate is prepared as in Example 1, and
4%, of fresh beef, ground in 2 colloid mill,
are added. The mixture is cooled 1o 10—12°C
and maintined at these temperatures, with
stitring, for 60 hours. During this time the
pH is adjusted pexiodically to different values,
as shown in the table, Tt should be noted that
betwesn amy two adjustments, the pH will
itself have x tendency to decrease, so that the
actual pH may be below the lowest adjusted
value, particolarty between 4.5 snd 5.0 which
is the most favourable range for the acrion of
katepsins.

TABLE
Fime (houss) - pH adjusted to
O {start) 7.0
18 6.0
24 5.5
42 5.0
43 8.0
60 end of treatment

At the end of the treatment, insoluble
matter is removed by centrifugation and the
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PH of the dlarified solution adjusted w0 5.1,
The solution is then concentrated by evapora~
tion to about 60 solids.

The pH of the coucentrated solution is
sdjusted 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
adjustad to 5,0 and it is spray-dried.

The resulting product has the flavonr and
aroma of & bouiflon prepared from fresh beef,

Ezample 3

At aqueous solution of glucose and yeast
autolysate is prepared as describad in Example
1, and 4%, fresh beef, pround in a colloid
mill, are added. The mixture is cooled with
stirrfog ® 10-12°C and maintained for 66
hours with petiodic pH adjustment in accord-
ance with the programme sot out below: —

Time (hours) pH adjusted to
0 (start) 7.0

18 6.
24 53
42 5.0
56 6.0
66 end of treatment

Insoluble mater is then filtered off and the
resulting solution is treated as described in
Example 2,

The product has the Savour and avoma of
a bouillon prepared from fresh beef, with a
more meaty note than the product of Example
2 .

It should be observed that the pH pro-
gramme in the present example is such that,
by reason of its own tendency o decrease,
the pH of the mixture remains below .0 for
14 hours (42 o 56) which is particulaxly
favourable for the action of katepsins, whereas
in Example 2 the pH remains within this
range for only 6 howss. This difference, result-
ing in 2 flavour improvement, emphasizes the
significance of pH programuming,

Example 4

An aqueous solution of glucose and yeast
aatolysate Is prepared as described in Example
L, 4% of fresh beef, ground in a colloid mifl
are added. The mixture is cooled with stir-
ring to a temperaturs of 10--12°C, and tem-
perature and pH are adjusted periodically to
different values in accordance with the pro-
gramme set out below:

Tirae
{hours) pH Temperatare
¢ {staxt} 7.0 10—¥2
ig8 5.0 1012
24 5.3 37
28 50 37
38 . 6.0 10—12, maintained
unti end of
the treatment
48 end of
treatiment

At the end of the treatment, the pH of the
mixture is adjusted to 5.1 and insoluble matter
removed by centrifugation,

The resulting solufion is then concentrated
by evaporation to about 60, solids.

The pH is adjusted o 6.2 and 06.25 % parts
per thousand cysteine, 0.255, parts per thou-
sand methionine and 0.15%, parts per thou-
sand thisming are added w this solution. This
mixtore is then heated at 90°C during 40
minttes and its pH #s adjusted to 5.0

'The resulting product has the favour and
aroma of roast beef,

The featares of the treatment described in
this example wre its duration, which s shorter
han in the previous examples, and the tem-
perature profile which has a maximem of
37°C during 12 hears. This raising of the
temperature petiits a reducton of the weat-
ment time,

Faample 3

20 g of fresh beef are ground in 2 colloid
mill and suspended in 10 mi of a 29, solution
of sodium chloride in distilled water, This sus-
pension is maintained at 10°C for 3 hours
with, stirring, and insoluble matter is then re-
moved by centrifugation, The inscluble matter
is_re-suspended ar 10°C for 3 houss, with
stirzing, i 10 mi of 27 aqueans sodium
chloride solution. After removal of insoluble
mstter, the two solotions are mixed, peavide
ing an extract of fresh mear,

The extract i¢ added to 500 ml of an
agueous sobution. of glicose and yesst suto-
Iysate prepared av described in Example 1.
The resulting solution is cooled and main-
tained st a tempersture of 10—12°C and a
pH of 5.0 for 60 houss,

At the end of the weatment, the pH is
adjusted to 5.1, and the solation is cencen-
trated by evaporation to about 60°/ solids.
The pH is sdjusted to 6.2 and 15 g of beef
fat, 3 g of dried leek extract and 2 g of dried
careot extract gre then added to the concen-
trated solution. The resulting mixeure je then
heated at 90°C for 40 minutes, the pH »
adjusted to 5.0, and it is spray~dried.

The resulting powdered product has the
flavour and aroma of 2 bouillon prepared from
fresh beef,

WHAT WE CLAIM I1S:.—

L A process for prepaving a meat favour-
ing which comprises adding enzymes present
in fresh meat to an aqueous solution contain-
Ing yeast autolysate and 2 hexose, the total
dry matter content and the hexose content of
the solation not exceeding, respectively 25 and
155/ by weight and the yeast autolysate being
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 c§>I-I of the solution between 4.0
and 7.0, and its temperature at below 37°C
if the pH is between 4.0 and 6.0, or at below
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153°C if the pH is between 6.0 and 7.0, there-
after concentrating the solution to a dry matter
content not exceeding 659, by weight, adjust-
ing the pil of the resulting concentrated solu-
don 1o 2 value of 6.0 to 8.4 and findly heats
ing the soludon at & wmperature of 90 to
100°C for at least 15 minures.

2, A process according to claim 1, in which
the yeast sutolysate has 2 coment of redue-
ing substances not exceeding 2%, by weight
on dry rnatter,

3. A process according to claim 1 or claim
2, in which the hexose s glucose or fruc-
tose,

4. A process sccording to any one of the
preceding claimg, in which the treatment is
effected at a temperature below 12°C.

5. A process according to any one of the
vreceding claims, in which the cnzymes are
added to the solution of yeast auwolysare and
hexnse, by mixing, as fresh, raw, subdivided
meat.

6. A process according o claim 3, in which
the amount of fresh meat added is 1 1o 159
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 autolysste and hexose in
the form ef an sgueous extract prepared from
fresh, raw meat.

8. A process according to any one of the
preceding claims, n widch the treatment is
effecied doxing at Jeast 48 howrs.

G. A procesy according to any one of the
preceding claims, in which after the treatment
and before concentration, the pH is adjusted
to a value of 4.8 to 5.5.

10, A process according to any one of the
preceding cleime, in which before heating, the
pH of the concentrated solucdon is adjusted
to 6.2,

i1l A process sccording to any one of the
preceding clabms, in which 2.5%, to 5% by
weight of fat are added to the concentrated
solution before heating.

12. A process according to any one of the
preceding claims, in which a vegetable exteact
i¢ added to the concentrated solution before
heating.

13. A process according to any one of the
preceding claims, in which at least one of the
following substances is added to the concen-
tyated solution in the specified amounts: —

cysteine 0.1 1o 0.3 parts per
thousand on

methionine 0.1 to 0.3 weight of dry
matter in

thiamine 0.05 to 0.2 concentrated
solation,

14, A process according to any one of the
preceding claims in which, afrer heating, the
concentrated sobation is dried.

15. A process according to claim 14 in
which after beating and before drying, the
pH of the concentrated solution is adjusted to
a value not exceeding 5.5,

16. A progess for preparing a flavouring
agent substantially as berein described with
reference to any one of the Bxamples.

17. A flavouring agent prepared by a pro-
cess according to any one of the preceding
claims,

ELKINGTON AND FIFE,
Chartered Patent Agents,
High Holbom House,
52754 THgh Holborn,
London, WCIV 68H,

Agents for the Applicants.

Printed for Hor Majesty’s Stationery Offico, by tho Courier Pross, Leamingion Spa, 1975,
Published by The Patent Office, 25 Soutkampton Buildings, London, WCEL 1AY, from
which copies may be obtained.
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PATENT
(21) Application No. 12096/74

(31} Convention Application No. 342360
{33} United States of America (US)

(44) Complete Specification published 25 Aug. 1976

(31) INTCL® A23L 1723117227 31/228
(52) Index at acceptance

A2B 6A
(7Zy Inventers LIM CHHEANG CHHUY

SPECIFICATION

(22 Filed 19 Muarch 1974

(1

(32) Piled 19 March 1973 in

and EDGAR ALLEN DAY

{54) EDIBLE COMPOSITIONS HAVING A MEAT FLAVQOR
AND PROCESSES FOR MAKING SAME

{71} We, INTERNATIONAL FLAVORS
& FRAGRANCES INC., a corporation orga-
nised and existing under the low: of the
State of New York, Uniied States of
Awerica, havivg sn office at 521 West §7th
Steet, New York, New Yook, 10019 Unied
States of Americs, do hsreby declare the in-
vention for which we peay that a patent may
be granted to us, and e method by which
it is to be pedformed to be pardcularly des-
cribed in and by the following statrents—

Background of the Inventon

Thiz invention relates o Havoring food-
siefle, 1o compositions for Swvoring food-
stuffs, and to the preducts zo obtained.

Much attemtion has been devored w im-
proving the flavor of foodstuffs and particu-
larly the favors of meat products, frudts and

Publicatfon

(1) U.S, Patent 3,394,017
(2) US. Parent 3519437

(3) 1.8, Patent 3,532,514
(4) Belgian Patent 740,221
{5) U.8. Patenr 3,645,753

&) U8, Patent 3,394,015

{73 U.S, Patent 3,394,016
{8 German Offen. 1,932,800

{8) U.8. Patent 2,918,376
{10y U.8. Patent 2,887 387

cenfectioneries. There is also a nesd to pro-
vide compesitions and processes for improv-
ing the flavors of meat products such gs
phtés containing beef, lamb, chicken, duck ox
turkey meat; of for providing savory meat or
poultry favors to foods containing a low
level of meat products eriginally heving voly
g low level of flavor,

A substamtial oumber of investigations
have been careied out wladng to reacting
such materfaly as nmine acids, hydrelysed
vegelable profeims, supars, sulfus-containing
commpounds (eg., cysicine sad hydrogen sul-
fide) and ribommcleotides in an effort to pro-
duce meaty tasting  products  facleding
poultry meat iasting prodicts, or ingredients
thercfor, Thus, for cxampls, the following
publications set forth such resction products
and meothods for preparing same

Reactants

Pouliry meat flaver produced by soactng
thigming and & mixture of amino acids,

Poultry flaver produced by reacting thianuine
and 2 - andnoethane solfodc acid.

Cysteing, sugar, fatty acid material,
Reducing sugar and fish product extract.

Enzymatic digest of mweat extract hydrolysed
vegetable protein and yeast autolysste.

Sulfur-containing compound and hydeolysed
vegetable protein (sugardrce)

Thiamine and an aliphatic carboxylic acid.

Hydrogen sulfide and a 4 - hydrogy - 2.3 -
dibydrofuras - 3 - one.

Fish prowin hydwolysate and cystelve.

Fish protein hydrolysate and saccharide.
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However, none of the foregoing referens 3
disclosing processed food Havoring waterials,
discloces the production of a nateral mcst
favored material from reactanss coniaining
Do egg product snd having low protein
svels and wherein one of the reactanss s a
meat enzymatc digest and ansther of the
key resctamss iv g sulfor-contining  com-
pound. Although the above-mentioned U.S,
Patent 3,643,753 deseribes reaction products
whereln ene ractent is an enzymatic digest
of meat estract, and another rewcram fs g
mixtuse of amine acids, eg., hydolysed vege-
tble protein, the reactien product disclosed
does not have the full hodied meaty Havor
with the substantially authentic mouthfes! of
the flavors of ithis invention, and no sulfure
containing comepound is ser forth oy ons
of the reactants, In addition, thismine or a
salt thereof of a precumsor theresf i not
intluded as one of the reactants,

The maction product of cysteice and g
hydrolysed vegewble protein of U.S. Patent
3,394,015 is different in Mnd from a reaction
product produced under conditions disclazed
in U5, Patent 3,394,015 except that the
hydrolysed vegetable protein i replaced with
an eizymstic meat digest,

Copending Britsh Application 51903/73
discloses a reaction product whereln gl o
the above-mentioned seactents are used 1o
formy such a reaction produc ezcept that
meat enzymatic digest is not disclosed 25 one
of the reacmonts and epg producis are not
omitted a3 reactants, The inclusion of eow
products and the orsission of enzymatic mear
digest in this copending patert’ application
gives rise to reaction products which nee dit
ferent in kind from those of owr fmvention
23 set forth hersin.

Copending British Applicadon 51983773
{Serial No. 1,444,793} also discloses g mens
flavered product prodaced by means of g
beat reaciion of (i) an egg praduct feg., exg
yolk) which may or may sot be cyratic-
ally digested (i} a micar producr whick niEy
or wmay mot be enzymatically digested and
{iif} 2 sulfur compound such a3 cystine, The
inclusion of 2m egy proeduct in this copending
parent application gbwes rise to resction ro-
ducts which are different in kind from those
of our invention as set forth bereln, Furthen
more the inclusion of an egg product myy in
several instances be detriments] where the
individual ingesting the product is alkergic to
one or more of the chemical componesis of
the egg.

This invention relates to novel meat Go-
cluding poultry meat) flavoring compositions
and 1 processes for preparing theny,

The term “meat™ in this disclosure is ine
wnded to fnclade such edible animal pre-
tein a5 various typas of boef, veal, pork, lamb
chickeq, turkey, and duck mest. Thus, the
e “meat-lite” i intended heisln 1o mor

only include “beeffike
meat Hke™,

Food preducts enhenced with mesclike
flavorings are well kuown and have long been
used, There i considerably demand for mear
fiavored and poultry flavored products wheres
in there s little # any acwal beef, veal, pork,
tamb or pouliry weat and where farger quan-
tiddes of such mests awo sither UNSSTATY OF
are actually undesiable, Thus, for example,
in the preparation of sauges, gravies and
puress 8 beef, vesl, pork, lamb or pouliry
flaver ds desired, but it is nacesTay o cook
the desired ncat and then remove said meat
by staining or using some similar vperation
to obiain the final product ready for use,

Addidonally, where weighy, space amdfor
storage capacity ave problems, eg, when a
convenisnce food &5 prepated, the presense of
selatively harge quatitities of the actual meat
may be undeshrable becawce of deterioration
protlems in storage. Morcover, there are
oczazions when sterilising or otherwise pre-
serving relatively larger concentrations of the
namral product is exwenwly deleterious to
the flaver of the natural matedals and the
desired natural flaver s lost.

United  Stawes  Pawnts  3,394,015;
3,394,016; 3394017 and 3,519437 a8 well
as copending Britich Applicetion $1993/73
In part, provide sclutives to the aforemen-
tioned  problems by providing methods for
the productinn of poultry and other meat
flavors which contain a substansial number
of the notes of natural poultry and other
meat flavers bur which do not conain any
actual meat products. However, these several
patenis and patent epplications do not teach
techniques for producing Righly inlensified
end controlled mear or poultry flavors hav-
ng mwuthfee! and favor nuances clozely ree
sembling those properties muributable o the
acrual natural meat and powdtry mear Savors.,
Purierinors, the above-wentioned  patents
and copending patent application do not dis
closz our highly refived wohuique for re-
producibly daplicating a specific desired meat
or pounliry flaver, (1) without including very
substantial quantities of the sctval mest, the
favor of which is dusired to be duplicarsd
in the inital reaction mimss, and sull 2
providing such highly intensified comtrelled
meat or poulry flavors having mouthfecl
and favor svance: closely duplivating those
of the said desired natural flaver. The term
Scontroled™ s intended 1o mesn e deter-
mination, in advance, of the spacific quality
of the flavor desized to be praduced, feg.,
“rescted  beef™,  “veal”, “sork™, “lamb™,
“duck mex™, “white turkey meat™, ond
“chicken meat™} by using the appropriae
actants in the propee proporidon.

Alhough the aferementinnsd publications
and paent applications give ghe 1o gene
weat flsvor applizations, the hig

but alss “poultry

a,
At
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contwel of quality raken togother with the
high intensity and an abiliy to deplicate
mouthfeel and substandally &t of the davor
nuances of the variows meat flavors & not
Taught therein,

Furihermore,  olthough  copending
Brirish Application 31903/73 (Serial No.
1,444,793) abso disclosed processes for pso-
ducing highly imensified controlled meat
flavors having mouthfeel and flavor nuances
closely resenblivg those properties attribut-
able to actual naturel meat fovors, the pro-
cess encompassed by said eardier fled cuse
) gives rise to mest Havory which are dif-
ferent i kind from those creaied by the pro-
cess of our invention snd (5 require the
use of an egy product or enzymatic digest
thereof, specifically exclnded from the pro-
pess of our invention.

Accordingly, thiz invention provides speci-
fic yeproducibly conurolled beef, vesl, pork,
lamb snd poultry favors as desired, not only
insofar as their Hlavor nuances are concerned
but also insofar 38 the mowthiesl of such
flavors are concerned produced without the
need for using any egg coraponents,

This invention also provides essentially
nataral particularly comtrolled mear Havored
products which are suirsble for incorporadon
ntr 2 wide range of feodstaily,

According to the invention rhere is pro-
vided a process for prepating o Havoring
composition comprising forming an intimate
mixture of 1 —

{1) an emzymatic digest of meaty and

2} 2 sulfur-containing compound selected
from sulfer-containing amino-acids sud sals
thereof other than thismine, thianine pracur-
sors or sahs theseof, alkyl mercaptans, alkyl
sulfides, allyl disuifides, amincathane sulfonic
acids and sslts thereof, hydrogen sulfide, and
inorganic sulfur compounds of the general
formula MSxz (in which M i3 an alkali or
alkaline carth metal or ammenium and Sx i
sulfide, polysulfide, or hydrosulfide);

gnd heating the mixtere In the absence
of any egg product w produce 3 meat
flavored composition.

The edible reaction products produced by
the process of our invention are mear flavor-
ing materlals or bases, Accordingly, codible
compozitions having enhanced favor and
which comprises a food and the aforesald re-
action praduct are further within the scope
of eur fnvention. In addivon, other reestsmis
are used to modify or augment the particular
meat flavor without changing, in kind, the
resulting specific meat faver produced. Thus,
for example, acdd salis of fhiamine in the re-
action roixmure will give sise w0 2 moms
nataeal intense meayy flaver but will not
bring abont a change & rhe specific nature
of the meat flevor prodoced. Other nmverizls
thar can be added o additien or i Hew of
thisming are thiszole slkanels {which are, for

eyample, thiamine precursors) such as those
described in United Statewents  Pawnt
3,681,088 and other frec amdno acids and
polypentides.

The enzymutc digest of weat such 25 en-
zymatic digest of turkey meat is produced by
mixing said meat, preferably in the form of
powder in aqueous wwedin with an enzyme
which has the sbility to effect selecdve clsav-
age of the peptide bonds losated in the
molecular stmctize of the meat protein, The
enzymes used in digesting the meat protein
are a5 follows:

(1) Papain

(2) Pilzprotease S (produced by Rochmy
G.MBIHL, Darmstadr Germany)

(33 Rhozyme P 11 {produced by Rohm &
Haas GMBH., Darmsteds Germang)

4) Bromelin

(5} Pepsin

(6) Frypsin

(N J-25 {produced by Robm & Hass Ing
of Philadelphia, Fa.)

{8) Protease 62 {produced by Rehm &
Hags Toe. of Philadelphia, Pa.)

{HT Prowolyte 200 (produced by
Marschall Division of Milkes Labora-
wries, Ine. Elkhary, Indiana)

(10 Fuugal  Prowcase  (produced by
Marschall Division of Miley Labora-
torfes, Ine, Blkbart, Indiana)

(11) Prolase MT-7820 (produced by Waller-
siein Laboratories of Mariin Guove,

{I12) Molsi  {produced by Seishin Phar-
macenticaly Lid, Node Shiba, Japan)

(13) Mylase

{14) Bakierian Protease N {produced by
Rochm GMBH, Darmstadt (Ger-
many)

(15} Protesse enzymes produced  sccording
to the processes set forth in German
Offen, 2,003,988, published on July 28,
1972 and sasigned o Henkel & Cie

G.MB.IL

Of all of the above mentioned cnzymes
the most preferred for digesting meat pro-
tein from both a commarcial standpoint and
organaleptic standpoint for the purpese of
tixis invention are pepsin and mylase,

Furthermoze, when producing the  comy-
matic digest of the sbove mentioned meat
protein materkd, it & preferred to mix the
enzynye with the weat maierial ot 8 tempers-
uxe of from 40°C wp o 75°C in aqueons
medie for a perivd of time from 10 houss
up to 150 hows. Periods of time greater than
200 hours sndfor temperatures higher than
73°C will give rise to a product which
iz less desirable for the purpese of subze-
quent eaction with the  sulfurcontaining
comprund, On the other band, temperstures

below 40°C and/or thmes of mixing below
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10 hours will give rhe to enly a partially
enxymadically digested mear producr which
would not give rise to 2 product having pre-
dictable flavor musnces, mouthfec] and tex-
ure properties, Furhermors, in pioducing
the above mentioned cnzymeic digest, ¥ i3
important that proper pH adjustmenss be
myde on the cozyme-protein puttevial-water
s, vrior wo incubstivo. Svisbl= pH ranges
vary fromx 3 up t 6 and comstant pIPs are
obtainable by wsing approprizte buffers, &
sodium ciirate and sodium dizeid phosphate
of a pH of 4.6.

The term “sulfur-contining compounds”
Is intended to mean sulfur-containing awaing
acids and salts thereof which have the ability
ta liberate hydrogen sulfide when rescted, or
alkyl mercaptans, or alkyl sulfides, or alkyl
disulfides, or amine alkene sulfonic acids op
salis thereof, eg. the sodium solts of aming
athane sulfonic acid (tenzing). The term “ede
fur<containing compounds™ may alto fnclede
s inorganic sulfur compound or hydrogen
sulfide itself, each of which is adspied to
liberate 2 flavor under hexting with the en-
zymatic digest. Such inorganic suifur com-
pounds are designated hereln aa having the
formula MS., wherein M Is selectsd from
the group consisting of an alkali metal fe.g
sodiurm or potassium), an aikaline earth mstal
{e.g calohims or magnssium) and ammonium
and 8. i sedected from the group consisting
of sulfide, polysulfide ang hydrosulfide,

When hydrogen sulfide or a alkyl ReIap-
tan Is used, it is necessmy 10 control the
amount used so a5 to avold overpowering
the aroma of the product with the aroma of
the mercaptan or the hydrogen sulfide. The
athyl mercaptany and sulfides preferably con-
win from 1 up to § cackon atoms, The
albyl disulides preferably contain 1 w0 3
carbon atome, Cysteine and wothionine and
thele solts, sueh as cystcine  hydvochlorids,
are  espechally  preferred selfor-containing
aming acids or salts thereof, Espedally pre-
ferred  products resembling  patursl  favor
and having the nanural texture snd mouthfesl
atvibutable to such pataeal Siver age pro-
doced by means of St producing 4 myluse
enzymatic digest of powdesed chicken meat
and then heating s mimture of such enzy-
reatic digest with cysteine hydrochloride in
the abseace of any eng products,

Cysteine and cystine are sulfur-containing
aming acids readily evallable as free amine
aclds or as salts, both aoid and basic, Pre-
ferably, the acid s, especiaily the halogen
acid salis, such os the hydrochinride, are
uiilived. The inorsanic sulfur-containing
compounds mentioned shove include sodinm
hydrosulfide and sodivm solfide. Inswend of
sodivme cempeunds, corresponding  com-
pounds ¢f potassdom, calciom and amsmsiue
may b wed. Any such compound cuaployad

must be capable of reacting to pive the de-
sired specific natural mest mote,

Other organic  sulfur-conwining  com-
pounds useful in the practice of our lnven-
tien include mebyt wercapun, oyl wer
captan. and propyl mercaptan, dimethy? sul-
fide, dimethyl disulfide and methyl ethyl sul-
fide.

The term “sulfur-contuintng compounds”
33 used hereln is noet inwended to indude
thiaming or thimmine precursors or scidiz or
basic salts of thismine. Swch rthamine salts
or precursors of thiamine er thismine per ze
are used prefesably i addition to the “sulfur-
containing compounds” of our fovention in
the rzaction mass.

Additional flaver nuances may be ingo-
duced iot0 the reaction product of our fn-
venticn by incorporating fute the resction
mass pricr to or during the hest reaction,
thisgzole derivatives, such as, for exampls,
thiamine hydrochloride andjor 4 - methyl -
5 -~ (£ ~ hydrozyethyl) - thizzale, Tnstead of
using thiamine hydrochloride, the thismine
may be used as a free base; bur it s prefes
ably employed ov an acid salt and, indeed,
ihe hydrachloride is especially suitable. In
addition, free smino acids, such as alaning,
lencine, valine, ghrtamic acid and Jox vardous
pelypeptides  including dipeptides and s
reprdes may also be added to the roaction
muss préor to or during the heat reaction
process. In addidon, quantties of pucles-
tides may be added prior to, during or sub-
sequent to the reaction between the sulfur
containing compound and mest powder en-
zymatie digest. The preferred  nucleotides
uged In the practice of this invention sre
misturss of disodiam inosinate and disodinm
guanylate, In addidon, prior to or during
the reaction between the suffur-containing
compound and the emzymade meat digest, a
guantity of 2 saccharide material such as de
xylose; ribose, sucrose, and dextrogse nay be
added in order to modify the rasulting met
type flavor.

When producing  specific poultry  meat
flavors, slhkyl carbonyl materhals, such as
ketones and alkyl oldehydes can be mixed
into the reaction system uring or subsequent
o the heating step. It is generally preferred
to add these materials after heatng the re-
acdon mass since they are generally velatile,
and Iosses thereof may sccar during the heate
ing. The ketonie materials wsed jn thig aspect
of the invention are preferably  alkanones
and hydroxy-substituted allanones containing
from 4 to 8 carbon atoras such as dizcetyl,
acetyl-methylearbinol  and acetylpropionyl.
The alkyl aldehydes are preferably the alde-
hiydes conttining from 5 ug 1o 12 carbon
atoms, Especlally preferred ate nepentanal, ne
henanal, n-heptanal, Z4nonadienal, 2.4-
decadiens], and 2.d-undecadisnsl, Convoni

TELVAAL

cudy, these aldehydes and/or etomes are
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employed at levels mogiog from 001 wp
0.1 times the weight of the meat powdy
enzymasdc digest wsad

The reaction bewween the sulfus-contain-
fng compound and the mear powder enzy-
matic digest is preferably carded cut at re-
flux conditions (ususlly over 100°C) &t pres-
sures of between 1 and 10 ammospheres for
periods of dmes of from 0.2 up t© 10 hours.
E is to be emphecized that, generally, tem-
perattres above 400°C muke the resction
difficlt o control and way well produce
uncharacreristic barnt nves even with very
short reaction tmes {eg of the order of
10—20 minutes). Accordingly, it is preferred
to carry out the reaction at temperatuses of
from 100°C ap to 350°C; undl the desized
flavor develepmient ¥ achieved, As siated
above, the heating pevinds moy mngs from
sbout (.2 hows up 1w sbout 10 howrs de-
pending upon the heaiing swethod used.

Whers it is desired, the prosess <an te
carvied out on 2 batch busis in small quan~
titles of, for example, 50 10 100 gramws or it
cm be curled our bachwize, semi-con-
touously, or continuously on mwch larger
quantities of 560 kiloprams or more,

In prepariag the engymatic mear digest a
preferred ratio of enzytee 1o meat material
feg. turkey powder) I fromy 01% up o
1% preferably from 8.1 up v 04%, The
weight percent of sulfur-conaining  cone
pound based on enzymatic mear digast is
from 159% up 1o 20%.; preferably hotwesn
2%, and 5°%,. Where it is desived to use thia-
gole derivatives for the purpese of in-
troducing additions] flavor nuances fnto the
product of cur invention, the weight rato of
thisgole derivatives Jeg thisming hydro-
chioride} to sulfurcontaining compounds is
betweenr 0.25:1 and 1:1; preferably 0.5:1
Where it i3 desired to use a sgocharide
meterial in the reaction mssz in eorder to
introduce stll additional favor nwances inte
the product of our invention, the weight ratio
of saccharide 1o sulfur-containing compound
is between: 10300 and 1:3; preforably 1:6,

It should be noted that the prescnce of
the saccharides In the resciivn mass pgives
rise te a reaction yoduct heving somewhat
intense sweet meat flaovor characterdstos (eg.
poultry of sweel port nuances}, Care should
be exercised in wilizing such ssccharides,
however, sinoe they may wnd o contribuwe
some burat optes ®© the whtimate reaction
product, When wsed, suitable results are ob-
tained at levels ranging up to about 25% by
weight based on the totel weight of the e
gction mass, Preferably the moge is from
0.5 1o 5 welght pereent of the overall reac-
tion mass. This range is further lmited by
the preferred ratio of saccharide to solfur
contafning cempound,

Prefersbly, bui ner necesarily, a2 large
weight excess of water or other reaction

medism {og., bed fat, vegetable far, chicken
fat, duck far, and fatiy actd glycedides, such
zs “Neobee M-S produced by the Dew
Chemieal Division of U.S. Filter Corporation
or fish ofl or mixwures of such fats and cils
with waer sither in emubified or non-emwl-
sified forms} & wed in propaving the en-
zymade mest digest used In practising our in-
venting, abdough such excess s not essential.
Varying amounts of water or fat or fish ot
for exawple frome about 1:1 up fo about 10:
1 by weight bated on ihe total weight of
the remainder of the enzymtic meat digest
cane be nsed. Inv the case of agueons mistures
after mizing of the enzymeatic meat digest
with the solfur-conteining compound snd
after the subsequent reaction with the sulfus-
containing compound the water can be at
feast partiolly evaporated to produce o solid
or a semdsolid odible composition. When
using triglyeeride fats, the fanty acids pre-
dominanily mnge in carbon chain length
from 20 carbon atoms te 22 carbon atoms.
The term “triglyceride fa” will be under-
stond to mean both fats and ofls It i3 pres
ferred thar the triglyceride fats be refined,
bleached aod depdorized. They can bz in
their natural fomm or they can be hydrogen-
ated,

The quantity of reaciion product utilized
in the practics of our invention when added
to A foodstuff can be varled to provide a
wide range of meaty flavors. At levels as bow
as §.1%,, the reaction product begins to im-
part a very light, almosr undefinable sensa-
ton in sguecus solution. As the level s in-
creased to 027, a different pleasant meary
like character i3 impamted (o anx agquenus
soletion. As the level resches 0.5%, a definite,
good characteristic beef, veal, pork, lash os
poultry mear Hke favor and sroma i3 ob-
talned and ihis level persists up to lewels
of 2% and beyond, where the substance
feaves a light, lingering after taste, At levels
higher than 19, not only is the specific meat
flavor indistinguishable from the naturs! mwat
flavors but the mounthfed] and textare pro-
vided by the reaction product of our inven-
tion are substntially identicsl to those pro-
perries provided by the natursl meat flavor
desired. Al parts, proportens, percentages
and zaties herein are by weight unless other-
wise indicated.

The reaction product of our invention can
be added in purs form to foodstuffs or in
adosiuture with other flavors aodfor aroma
imparting ingredients and/for i pdmixture
with other non<toxic odible solvents {eg.
water, ethanol, winez  and  liqueurs),
thickeners {e.g. starch pase) cerders and ex-
tenders (eg. bread crombs). The resulting
mixtures may be used as such or may be fur-
ther processed as by heating.

F will be understoad by those skilled in
the art that regerdless of the purity of the
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reactants used they should contain no nesious
or noisome components which would Inver
fere with the favor conferred on fondemfs
or on it safery for wse in edible matersls,

It is contemplated hercin thet fondsiulfs
flavored ascording to this invention inchude
both solid and Hqnid prsparations for oral
consumption. by human  beings and by
animals particulaly warm-blosded domwestic
anitwals, such as are used for pets or yeised
for consumption,

The products of our invention may bz
provided as dry solids, in Hquid miteres or
m pastes. Preferably, they are propared by
heating, in the absence of any egg products
such a¢ egg yolk, the mext powder enzymatic
digest In conjunction with the sulfur-contain-
ing compound wherein at kest en2 of the
foregoing materials #s mized with iis equal
weight of water, The resulting end product
mey be used 85 such, or & may be conven-
trated for use. If solid products ave desirad,
the same may bz obtained by drying the
Hquid mixtures. The aqueous compositions
are dehydrated by spray-drying  although
drum-drying, frecze-drying and other drying
procedures are abe applicable © the resc
tion praduct of our invention, A solid carcler
Is often added w» the Hguid mixeure hefora
dryinz,

When carrying out the spraydrving pro-
cess which is the prefasred drying process,
we have found that cerders sre useful in
extending the flavor of owr producrs when
gr prepared. These coeriers do not diminish
the quality of the flavor, but they stbilize
it and lecrease the shelf life of the pro-
duct. Polysaccharides having velatively cone
plex strocomes swch as gum avebic, gum
tragacanth, gum karaya and gesr gam and
mistures of same are wseful, 43 are cellnlose
derivatives such as methyl cellulose and cap-
boxy methyl cellulose or pariially hydrolysed
starch such as dextrin,

In a preferred process, an aliquot of the
liguid composidon is dried and the flavor
solids content of the composition derermined,
An amount of carder substantially equal to
the calealated solids content of the Hauid
composition. §s added thereto and the mix-
ture dried, preferably by spray-drying, Altere
natively, so amount of carrier substantially
equal 1 the combined weight of the meat
enzymatic digest and sulfur-containing com-
pound is added to the liquid compodion
after reaction of the ingredients snd the mass
i then dried. The preferred amounts of
carrier are from 02:1 wp 1o sbout 2:1
based on the solids content of the Hguid
mixture,

The following examples, with the eXep-
tion of examples A to G which Mustrase
the process for producing enzymatic digests
for use in other examples, ilustrate the ine

vantdon, In the examples, the various ingre-
dients are Hsted in perts by weight.

EXAMPLE A

Into 2 300 m } flask equipped with stirrer,
thermometer and heating mantle the follow.
ing nrarerdals are placed:

50 grams—ground raw e burger meat

{ground chuck)

100 mb—water

0.20 grams—Mylase enzyme
The pH of the contenss of the flash s ad-
fusted w0 exactly 3.0 by addition thereto
of phosphoric acid. The contents of the fask
is prepastensized for 30 mimmes ar 60°C,
The conwnts of the flask are then incubated
at 30°C using agitation (250 BPM) for a
petiod 6f 120 hours, The resulting eneymatis
beet digest is used in e reacton favoring
as set forth in the several examples follow-
ing,

EXAMPLE B
The procedure of Ezample A i repeated
except using ground raw pork mest instead
of ground raw keef burger meat, The rewult-
ing enzymatic pork digest is used in the
reaction flavoring as set forsh in the severs)
examples following,

EXAMPLE C
The procedure of Bxample A is repeated
exeept using ground raw leg of Jamb inswag
of ground raw beef burger mear, The result.
ing enzgmatic kb digest i3 used in the re-
action favoring as set forth in the several
examples following,

EXAMPILE D
The procedure of Example A #s repeated
except ueing ground raw tarkey meat in-
stead of ground raw beef burger mear The
resulting enzymarie wrkey digest i used in
the reaction flavoring as set forth in the
several examples following,

EXAMPLE E

The procedure of Example & is repeated
except using ground raw chicken meat in.
stead of ground raw beef burger meat, and
only (.10 grams of Mylase enzyme are added.
The resulting enzymaric chicken digest is
used in the waction flavoring as set forth
in the several examples following,

EXAMPLE ¥

‘The procedute of Bxumple D is carred
out using the following quantities of nurkey
meat pasie and enzymes except that the pH
of each of the mixtures is first adjusted to
46. uvsing a buffer which i & one molar
solution of sodium citrate and sodium discid
phosphate:;
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Quantity of Turkey EXAMPLE 1 &0
Powder Enzyme and Quantity 32 Grams of the enaymade twrkey msat
digest from Example D, 1500 grams of water,
18D gms, 0.1 gms. prolese 8.8 grams of cysteine hydrochioride and
100 gma, 0.1 gms, bromelain 204 grams of thiawine hydrochlovide axe
5 10¢ gms, 0.1 gms, papain intimeately mixed. The resuling mivwre & 68
100 gms. 0.1 gws, pilzproteace §  reflaxed at aumosphede pressure for & poried
75 g 0.1 gms. vhozyme P 11 of four houss with strring, The resulting
75 gms. 0.1 gms. bromelin sturry i3 then cooled and Bltered. 14 Eilo-
3¢ gms, 0.1 gms. pepsin prams of the filtate i then indmanly mized
10 50 gms. .1 gms. wypsin with 623 grams of 2 439, aqueons gwm 70
50 gms. 0.1 gma J-28 ambic solution snd the roanddng wiviore
50 gms. 0.1 gms, protease 621 is spray-dried. The resuling solid spray-dried
50 gma, 0.1 gms HT prowo- materisl has sn excellent manuml-dike torkey
Iytic 200 meat favoer insofyr as Savor nuances, mouth-
15 40 gms. 0.1 gms. fungal pro-  feel and texturs are concerned. 75
tease
25 gms. 0.1 gms. prolase MT- EXAMPLE 2
7820 The procedure of Exsmple 1 is repeated
25 gms 0.1 g, molin except vsing the cogymaic lamb meat digest
2 25 gws 0.1 zms. mylase from Example C. The resuling sofid spray-
20 gins 0.1 gms, bakeerien dried material has an excellent natnraldite 80
20 gros 0.1 gms. proeass lamb ment flavor insofar as flaver nwances,
mouthfect and texture are concerned,
Bach of the resuliing enzymatic turkey meat
digests ave used, separately, in the reaction EXAMPLE 3
25 flavoring as sof forth in the several cxamples  The procedure of Example 1 &5 repeated
following, except using the epzymatic pork meat digest 83
from BExample B, The resulting solid spray-
EXAMPLE G dried material hag an exceBent natural-like
The provedurs of Bxample B iz corvied one pork meat flaver dosofsr as favor nuwances,
using the following quandties of chicken mouthfee! and texwre are concerned.
30 mear paste and enzymes exvept that the pH
of each of the mixtures s first adjusted to EXAMPLE 4 90
4.6 uwsing a buffer which s a one molar  The procedwre of Examply 1 is repeated
solution of sodium clerate and sodium dizcld  except using the emaymatic beef meat digest
phosphate: from Example A, The reselting solid spray-
dried materisl has an excellent neturablike
35 Quantity of Chicken beef mear Havor insofar as flavor nuances, 93
Meat pases Quantity of Enzyme mouthfee] snd texture are concerned,
100 gms. 0.1 gms. prolass EXAMPLE 5
100 pms. 0.1 gms, bromelain 0.704 Kilos of cysteing hydrochlorids,
100 gms. 0.1 gms. papain 019 kilos engywatic chicken mear digest
40 100 goms. &1 gros, pilzproteare 8 from Example E and optionslly 0.3532 kilos 100
75 gam 0.1 gins, thozyme ' 11 of thismine hydrochioride is added to a pres.
73 gms. 0.1 pms. bromelin surised scraped wall “Gioet” reaction vessel
50 gms, 8.1 gms. pepsin and the maction vessel i operawed for a
50 gos. 0.1 gms, trypsin period of 30 minutes at 3 temperstwe of
45 50 gms. 81 gms J25 130°C and af & pressure in the muge of 103
50 gms. 6.1 gms. prowease 62 from 2 up to 3 atmospheres. The resction
40 gmos 0.1 gms. HT protec- mmss & then cooled yielding a product hav-
lgtie 200 ing an excellent chicken favor imsofar as
25 gma 0.1 gms fungsl pro- flavor nuwances, mouthfee]l and texture awe
50 ease concerned, 11¢
25 grms, 81 gms. profase MT- EXAMPLE 6
7820 Separately, each of the enzymatc turkey
23 gros, (.1 gms, molsin meat digests fromx Example F are mixed
20 gk, 8.1 gmyu mylsse with B.8 prams cystelne hydrochloride, 204
55 20 gues, 0.1 gus. bakterien grams of thinmine hydrochloride and 400 113
grams of water. Each of the resulting mix-
Each of the resnliing enzymstic chicken tures is refluxed at stmespheric pressure for
digests are vsed separaely in the rescton  perieds of four hours with stiring. Bach of
favoring as set forth in the several examples  the resulting slurries & then cooled and fl-
following, tered. 250 Grams of cach of the Bltraws &5 120
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ther mixed with 125 grams of a 45%,
squeous pumt arsbic solution snd esch of
the resclting mixwres s spray-dried. Rach
of the roseltng solid spray-dried marcrials
has an excellent natorsl tarkey mesr favor
inzofar as flaver muances, mouthfee] and tox-
Y are concernsd,

EXAMPLE 7

The procedure of Bxample § & ropeared
except using each of the enzymade chicken
meat digests from Example G, Rach of the
resulting solid spray-dried materials has an
excellent natural chicken mear flavor ineafar
as flavor nuances, mouthfee] and sexture are
congernd.

EXAMPLE 8

150 Grams of the enzymatic chicken meat
digest from ¥xample E, 400 grams of water,
2623 grams of cysteine hydrochloride, 1325
graass of thiamine hydvochloside and 24
grams of d-xylose are inrimawely mized, The
resuldng mixture s then refluzed ar atmos-
pheric pressure for a period of four hours
with stiming, The reseling product has an
excellent intense chicken favor insofar as
flavor nsances, mouihferl snd tosture gre
concernad,

EXAMPIE ¢
The procedure of Example § is carried out
except using 1000 grams of Neobee M-S in-
stedd of water. The resuiting product has an
excellent chicken favor fnsofer s flaver
nuances, mouthfes! and wxnre are con-
cerned.

EXAMPLE 1D

68 Grams of cysteine hydeochlonide, 500
graws of water, 30 grmars of the emzymmtic
chicken meat digest from Example E and
34 grams of thismine hydrochlonide are o~
timately mixed, The resulting slurry is then
heated to reflax and muintzined ar veflux
with stirring for a pered of four hours,
The resuling durry iv filered viclding 0.51
kilograms of filerate, An aliquor of the fltrate
is withdeawn and dried. Based on the weight
of the dry product obteined, sufficient gum
arabic is added 1o the ftate to provide a
composition containing one part by wedght
of fayor solids and one part by weight of
gum arabic, The composition is then SRy
dried to produce 2 dry product with an in-
tepse chicken flavor having 1 very close re
somblance 1o natugal chicken faver insofar
as flavor moances, mouthfeel and texmare are
concerned,

EXAMPLE 11
1275 Grams of cyseine hydrochloride,
800 grams Neobes M-5, 20 grams of the
enzymatic chicken. meat digest from Example
G and 6375 gmams of thizmine hydro-

chloride are intimasely mised. The resulting
mixtare & refluved for a period of four
hours with stirsing, 0.8 Kilograms of the
resulting flsver & then mized with 0.356
Klograms of a 45% aqueous gum giabic
sclution. and the resuhing rolsture i EDIIY~
dried yielding 315 grams of a product hay-
ing a flavor closely resembling marural
chicken flavor insofsr as favor MIBnCEs,
mouthfes] and texture e concernad,

EXAMPLE 12

36 Grams of the enzymatic chicken meat
digest from Fxample B, 58 pgrams of
cysioine  hydrochloride, 44  grams  of
thismine hydrochloride and 1030 grams of
water are intmately mived. The resuliing
stuery fs then heared to reflux 2t one atios.
phore absolute prossure and mointsined at
reflux with stiering for a poded of four
hours, The sesulting slurry 35 divided into
two equal portionss portion A and portion B.
Portion A is filwered. An aliquot of the
filuzte is withdrawn and dijed, Based on
the weight of the dry product obtained, suffi-
cient gum arabic & edded to the filwate
o provide a compositon oontaining one
pact by weight of faver solids and one part
by weight of gum arabic, The composition
Is then spray-dried to produce a dry product
with an inwnse chicken flavor heving a very
closs revemblance to natural chicken Baver
(Product A} insofar as flavor nuances, mouth-
feel and texture ave concerped. Produet B
{portion B produced supra) also has an in-
wense chicken flavor having a very close re-
semblance w nawral chicken flavor fmsofar
as flavor nuances, mowhfee] and textore are
concerned.

EXAMPLE 13

300 Grams of the enzymatic chicken meat
digest from Example B, 500 grams of water,
68 grams of 2-amino ethane sulfonic acid
sodior selt (tourine) and 34 grams of
thizmine hydrochloride are intimately mixed.
The mesulting slurey is then hested to reflux
and maintsined v reflux with stiering for a
period of four hours. The resulting shurry is
filtered yielding 050 kilograms of filtase,
An aliquot of the fhrate is withdrawn and
dried. Based on the weight of the dry pro-
duct obtained, sufficient yum arabic i added
to the filtrare to provide 2 composition con-
teining one part by weight of flavor solid
and one part by weight of gume arabic. The
composition is then spray-dried to produce a
dry product with an intense chicken flavor
baving « very close resemblance to natural
chicken flavor imsofar as favor NUATCES,
mouthfeel and texture are concerned.

EXAMPLE 14
44 Grams of cystelne hydrochloride, 600
grams of water, 70 grams of the enzymatic
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chicken mwat digest frora Bxample E oand
22 grams of thiamine hydrochiovide are int-
mately mixed. The resclting mixtre is then
heated at reflux for & period of fowr hours,
Te 1/2 kiogram of the resphing produoct
2.22 kilograms of a 459, aqueows gum arabic
solation & added. The resulting misture is
spray-dried te produce an excellent chicken
flavor Imsefar as fwvor numances, movthfes!
and wexwre are concerned.

EXAMPLE 13

280 Grams of the cozymatic nuhey mear
digest from Example D, 2000 grams of
water, 388 graws of cysicine hydrochioride
and 294 grams of fhiamine hydrochloride
ate intimately mized, The resulting mixture
is refluxed at atnespheric pressure for a
period of four hours with stirring, The re-
sulfting slurry Is then cooled and filtered.
14 Kilograms of the fltate i then inn-
mately mixed with 623 prams of a 45%
aquesus gum arabic selution amd the re-
sulttng mdxture is spray-dried. The resulting
solid spray-dried materfsl hes sn escellent
nanzeaklike tuthey mmeat flsvor insofar as
flavor nuances, mouthfeel and textare are
concerned,

EXAMPLE 16
043 Kios of the enzymatic chicken meat
digest from Example E, 1 kilo of Neohee
M-3, 128 grams of cysteine hydrochleride
and optionally 64 grams of thismine hydro-
chloride are intimately mized. The resuliing
mixture iy refluxed for a perded of four

' hours with steeing. 0.9 Kilograms of the

resulting flavor & then mived with 0356
kilograms of 3 45% aquecus gum ambic
solution and the resulting ninture is spray-
dried vielding 315 grams of 2 product hay-
ing a flavor closely resembling natural
chicken Bavor insofar as fHavor nuances,
mouthfee] and texture are concerned,

EXAMPLE 17

Into a prossurised scraped wall “Glust™
reaction vessel the following materials are
introduced; 0704 kilos of cysteine hydeo-
chloride, 0704 kilos of the enzymatic
chicken meat digest from Example E and
0,352 kilos of thismine hydrochloside, The
regction vessel is operated for a pedod of
3% minotes at a temperaturs of 130°C
and at o pressure in the mage of from
2 up to 3 atmospheres. The reaction mass
iz then cooled yielding 2 product having sn
excellent chickes flavor insofar as flaver
nuances, mouthfes] and texture e cone
cerned

EXAMPLE 18

58 Grams of the emzymatic chicken meat
digest from Example E, 800 gruus of Neobee
M-5, 68 grams of Z-amino ethane sulfonic
acid sodium sslt (taorine} and 34 prams of

thiamdne hydrochloide ave intimately mixed,
The resulting slursy is then heated o refhx
and maivtained at reflux with stirring for a
period of four howrs. The resulting slurry s
fliered yielding 0.51 kilograms of filrate, An
aligquot of the filtrate is withdrawn and dried,
Based on the weight of the dry product ob-
tained, suffident gume arabic i3 added to
filtmte o provide a compodddon conwmining
ong part by weight of flavor solid aud ene
part by weight of gum ambie. The composi-
tion I then spray-dred tw produce a dry
product with en intense chicken 8lavor hav-
ing & very close resemblance v natorst
chicken flavor inscfar as flavor nuances,
monthfee]l and sexture are concerned,

EXAMPLE 19
A chicken soup & prepared by mixing tov
gether

Tugrediens Grams
Sale 5.00
The spray dried flavoring of Ex-

ample 1 6.00
Gelatin J180 bloom) 1.00
Moenosodium  gltamate A0
Caramel color Al
Gaziic powder 10
White pepper, ground {6
Mixed vegetable plecss 36.00

Three cupy of wawr are added to the above
mixmre; and the mix is brought to a full
boil, stmmered for five misutes, and is then
ready to serve.

The spray dried flavor of Example 1 may
be replaced by any one of the spray deded
favorings produced frora Examples 6, 7, 11,
14, or 16, or cither of products A or B
produced from Example 12 to prepare soup.

EXAMPLE 20
The following ingredients are admixed to
form: o chicken soup concentrate:

Ingredients Gratng
Salt 312
Hydrogenated peanut oil 260
Monasodinm ghytamate 135
Chicken flavoring produced by Ex-

ample 8 —78
Turmeric extract in 10% ethyl

aloobod 5.2
Spices 26
Hydrolysed vegetable protein 156
Dried parsley leaf 5.2

20 grams of the foregoing concenirate is ad-
mired with one litre of water at a tempers-
ture of 85°C. The resuldeg misvmurs is re-
fluxed for a period of three minuies yiclding
2 flavorful chicken soup.
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8 1447.736 10
The chicken flaver produced from Es- 13, The process of any preceding claim in
ample 8 may be replaced by the flavoring  which the meat digest Is of chicken meat with
product from Example 9 to prepaee soup  papain,
comeentrate, 4. The process of any of claims 1 to 12
in which the meat digesr is of raw turkey 65
mest with nrylase,

5 WHAT WE CLAIM 1S:— 15, The process of any of claims 1 w 12

L A process for preparing o favoring in which the meat digest is of nmst with
composirion comprising forming an intimate ope of fthe enzymes hereinbefore specifically
mixtare of i~ meationed v desceiprion, i)

(1) an emsymatic digest of mest; and 16. The precess of any preceding cladm,

18 (2 a sulfur-conmindng compound selected  comprising also the prior step of prepating
from sulfar-comaining amino-acids sud salts the meat digest by digesting mear with the
therzof, other than thiamine, thiamine pre-  enzyme 2 40--73°C, in an agueous smedium
cursors or salts thercof, alkyl mercaptams, gt pH 3—6 for 10—150 hours, 75
allyl solfides, alkyl disulfides, aminoallons 17, The process of claim 16 in which

15 sulfonic acids and salts thereof, hydrogen seb  the meat is digested with 8.1 o 1.0% of its
fide, and inorganic sulfur compounds of the own weight of enzyme,
genorul formuls MSx (e which M is an 18, The process of any one of cleing 1 1o
alkali or alkaline esrth metal or ammoniumt 17 jn which the sulfur-conwining compound 80

20 and Sx is sulfide, polysulfide or hydrosal- i cysteine, mathionine, or an acid salt there-
fide); of,

and heating the mizture in the absence of 19, The process of olaim 18 in which
any egz product to produce 2 mest flavored  the sulfor-containing compound is L-cysteine
composition, hydrochloride, 83

2. The process of claim 1 in which the 20, The process of any preceding claim

25 mixture comprises also at least one thizzole in which the mixture contins 1 to 20 wt,
derivative, of the sulfur-containing compound, based on

3. The process of dlaim 2 in which the the wmear digest,
thigzole derivative s thiamine or a salt there- 21, The process of claim 20 in which 90
of, the mixture contains 2 © 5 wt%/, of the

30 4. The process of caim 3 i which the salfur-containing  compound based on the
thigzole derivative s thiamine hydrochloride. rmear digest,

3. The precess of claim 2 in which the 22, The process of any preceding claim in
thiazole derivative is rthigesle alanol. which the mixtre is heated under reflux in o5

6. The process of any of chims 2 10 5 in  sn aquesus medium at 100—350°C and I

33 which the at least least one thiovole desivative 1% atmospheres pressure for 0.2 o 10 hours.

Is present in a weight ratio of 0.25:1 19 1;1 23, The process of any preceding claim
based on the sulfur-conwining compound, in which, during or after heating, an aliyl

7. The process of any preceding claim in cazbonyl compound is added to the mixture. 100
which the misture comprises alse at Jeast one 24, The provess of claim 23 in which the

48  frec amino acid or polypentide apart from  said cathonyl compound is an alkavone or
the sulfur-containing compound. bhydrosy-substituted alkanone containing 4

8. The process of any preceding claim in 8 carbon atoms of an alkyl aldelivde contain-
which the mixture comprises also at least one ing 5 o 12 cwbon atoms, and I added in 10§
nucleotide, an amount of 0.0 to 0.1 times the weight

43 9 The process of claim § in which the of digest.
mixtere comprises, as the said at least one 25 The process of any of cluims 1 1o 24
nucieotide, a mixture of disodium jonsing in which, sfter heating, the composition iy
and dispdium guanylare, mized with a carrfer and spray-deied. 110

10, The process of any preceding cloim in 26, The process of claim 23 in which the

50 which the mixture comprises alse at Jeast one carrier is gum awbic,
saccharide, 27. The process for the production of a

H. The procsss of clabm 10 in which Havoring composition substantially as here-
the saccharide i d-xylose, sucrose, or des~ inhefore described in any of Examples 1 o 115
trose, 1B,

55 12, The process of claim 1 in which 28. A flavoring composition whenever pro-
the weight ratie of saccharide to sulfur-con~  duced by the process of any of chims 1 to
taining compousd in the mixture is between 27
1:100 and 1:3 and the saccharide is pre~ 29, Foodstuffs comprising & nuttitions 190
sent in an amount of 0.5-35 wtY, of the maresal and a organcleptically modifying

60 total mixture.

ampunt of a composition of claim 28,
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3. The foodstuff of claim 29 containing For the Applicants,
0.1—2 wt%, of the said compesiden, CARPMAELS & RANSFORD,
31, A foodstuff conteining an organcleptic- Chartered Patent Agents,
ally modifying amoust of flavering composi- 43 Bloomshury Square,
§ oo substantially as hereinbefore described London, WCIA 2RA,

in Examples 19 or 20.

Printed for Hor Majesty's Stationery Offics, 'by the Conrier Press, Leaxingion Spa, 1974
Published by The Pateab Office, 25 Southumpton Buildings, London, WOZA 1AY, from
which copies may be obtained,
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(54) FLAVOURING AGENTS AND PROCESS FOR THEIR
PRODUCTION AND USE

71y We, AJTINOMOTO CO,, INC,, a
corporation organized under the laws of
Japan, of No. 6, 1-chome, Kyvobashi, Chuo-
ku, Tokyo, Japan, do hereby declare the
invention, for which we pray that a pateat
may be granted to us, and the method by
which it i3 to be performed, to be

articularly deseribed in and by the
ollowing statement

This invention relates to flavourin
agents, more particularly those capable o
imparting a beef-like flavour to food; and to
processes for the production and vse of
such agents.

Many flavouring agents are known to
impart a meat-fike 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 indusiry, but supply cannot keep
up with increasing demand because of a
lack of raw materials,

It is konown from British Patent
Specification No. 1,126,889 that ribose 5-
phosphate reacts with amino acids,
particudarly lysine, at a temperature of from
100° to 250°C 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° te 250°C of ribose or ribose 3-
phosphate with protein having a relatively
high molecular weight, and that the blood
plasma of animals is a readily available,
inexpensive source of such protein,

Accordingly, one aspect of the presest
invention provides a flavouring 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 230°C until the
mixture assumes the flavour of cooked beef,

Ancther sspect of the present invention
provides a process for producing a
Hlavouring agent, which comprises heating 2
mixture of ribase or ribose S-phosphate and
a protein of animal origin at a temperature

in the range from 60° to 230°C until the
mixture assumes the flavour of cooked beef,

The mixture can be dispersed in, for
example, water or lHquid fat or oil, during
the heating.

As beef or pig blood is readily avajlable at
low cost, these particuiar snimal blood
plasma solids are preferred.

Another aspect of the present invention,
pravides a process for imparting a beef-like
flavour to an edible material, This can be
effected by incorporating the flavouring
ageat in the materinl 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 oecurs more
readily and in the best vield when
conducted in the presence of water, bui
does not appear to involve hydrolysis of the
protein prior to reaction with the ribose or
ribose 3-phosphate, because the flavour
produced by reacting the hydrolyzation
products of the same protein with the ribose
or ribose J-phosphate is not & comparably
strong meat flavour,

Other proteins of animal origin react with
ribose or ribose 5-phosphate in the same
maunner 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 pertod sufficient to perform the
reaction between protein and the ribose or
ribose 3-phosphate. If the plasma solids {or
other protein solids) are reacted with ribose
or ribose S-phosphate in gn  agueous
medivm, the reaction product nwy be
recovered as a powder by spray drying or
freeze drying, It has the characteristic
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-
phasphate is heated in the presence of fat, a
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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 exampie 0.01 part to 10 parts by weight
ribose or ribose S-phosphate per part by
weight of protein, but best results are
usually achieved within the narrower range
of 0.1 part to 3 parts by weight ribose or
ribose S-phosphate per part by weight of
protein. The temperature and time for
obtaining the desired flavour are inversely
related io the usual manper. The
temperature may be selected from the
range from 60° to 250°C. At tempera-
tures of 100°C or less, the necessary
processing time iz generally between
ten mimites and three hours; at higher
temperatures, during frying or broiling,
the necessary time varies between (3
seconds and 30 minutes, and factors
other than temperature may affect optimum
timing.

The flavouring agents of the present
invention are compatible with koown
seasoning agents and may be used jointly
with such agents, The flavouring agents of
the present invention may be added to food
as & dry powder, in the mauner of salf or
pepper; as a concentrated liquid in which
water, an edible organic solvent or an edible
oil provides the liquid phase; or as a semi-
solid paste in combination with other
ingredients which may have flavouring
effects on their own,

A strong meat flavour may be imparted to
non-meat food or to meat of poor quality by
the flavouring apents of the present
invention whether the latter are prepared
separately or directly in admixture with the
edible material.

The following Examples are further
#Hlustrative of the present invention,

EXAMPLE 1.

Beef cattle blood was centrifuged to
remove celis and other solids, and the
supernatant was diluted with an equal
volume of 93% ethanol. The protein which
precipitated was centrifuged to remove
adherent liquid as far as possible, and then
dried in a vacuum. 10 Grams of caitle
plasma powder thus prepared and 3 g of
disodium ribose 5-phosphate were added to
one litre of water, and the mixture was
bolled for 80 minutes to produce a fizst
broth.

A second broth was prepared in the same
manner from (a) 10¢ protein hydrolyzate
obtained by complete hydrolysis of lean
beef with hydrochloric acid, neutralization
of the hydrolysis mixture with sodium
hydroxide and spray drying, and (b} 5 g
disodium ribose S-phosphate,

A third broth was prepared from 5 g of

disodium ribose 5-phosphate and from 8.9 ¢
of a mixture of 0.5 g serine, (.5 g ghitamic
acid, 0.2 g proline, 1.0 g gycmne, 40 g
alanine, 0.4 g valine, 0.1 g methionine, Q.2 g
isolencine, 0.4 leucine, 0.2 g orpithine, 0.2 g
iysine, 0.6 g aspartic acid, D.4 g threoniaeg,
and (.2 g arginine; the mixture closely
resembles the composition of 3 beef protein
hydrolyezate,

The three broths were presented in blind,
organoleptic tests to a panel of
experienced tasters who were requested to
state which broth had the strongest flavour
of boiled beef, and which breth tasted
closest to beef soup. A large majority of the
tasters chose the first broth in both tests (17
and I8 respectively), and but one tusier
ascribed the strongest boiled meat flavour
to the third broth. Two tasters preferred the
second broth in both tests,

EXAMPLE 2.

{n a procedure otherwise identical to that
described with reference to the first broth in
Example I, dpig’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 1
for a comparison test.

Their verdict was as to the second and
third broths was the same, but they were
sgilt approximately equally with respect to
the first and fourth broths, 9 preferring the
boiled meat {lavour of the first broth, and 8
choosing the fourth broth. The flavour most
closely resembling beef soup was found in
the first broth by 9 tasters and in the fourth
broth by the same number,

EXAMPLE 1.

3.5 Litres of water were mixed with 15 g
cattle plasma powder prepared as in
Example 1, 15 g ribose, 150 g carrots, 230
oniens, 70 g turnips, 100 g welsh onions, 38
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
disoditm inosinate, and some pepper were
added to the filtrate.

A control was prepared in a similar
manuer, but the plasma powder and ribose
were replaced by 800 g of lean beef,

The two liguids were presented, as
consomime, to 2 panel of 10 tasters, and they
were requested to state a preference. Only
six preferred the genuine beef consomme,
while four selected the soup flavoured
according to the present invention,

EXAMPLE 4,
A liguid composition was prepared by
mixing 200 ml soy sauce, 20 ml
“Worcestershire sauce” (registered Trade
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Mark), 20 ml distilled spirits (known in
Fapan as Shochu), 70 mi vinegar, 70 mi
sweet Japanese rice wine {Mirin), 10 g
sugar, 30 g miliet jelly, 3 g monosedium
qutamate,%.DB g disedtum inosinate, 0.08 g
disodium gusnyiate, 13 g corn starch, some
onion, garlic and white pepper powder, 2 ml
seaame oil, 50 g egz white, and 20 g
disodium ribose S-phophate.

A control composition was prepared
from the same ingredients except for the
omission of the egg white and of the ribose
S-phosphate.

Soy bean curd {textured, purified soy
protein) was dipped in the first composition
and then fried in purified beef fat at 220°C
for one minate. Slices of beef were dipped
in the control composition and fried in the
same manser. The fried prodocts were
subjected to an organoleptic test by a panel
of seven tasters.

Six 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 veast was subjected to autolysis
and concentrated to produce a yeast extract
of pasty consistency, The paste was mixed
intimately with one litre of a breth prepared
in the same manner as the first broth in
Example 1. The mixture wasz partly
evaporated in & vacuum to a water content
of 35%; by weight, There was oblained 750 g
scasoning paste having a strong and
pleasant beef flavour,

HBeef cattle and pigs are the only practical
sources of animal blood from which the
plasma powder of the present invention
may be prepared under industrial
conditions in developed countries, Sheep
and goat blood may be mixed with other
blood to the extent that it does not add an
undesired flavour of i#ts owa to the
seasoning composition of the present
invention, Bioag of other animals, such as
horses, useful in iiself, is not normally
available in adequate quantities,

The term “animal” is used herein in the
broad sense to include birds gs well as
ground-bound creatures, and is used in
contrast to the broad term *‘vegetable”.

WHAT WE CLAIM 18—

I. A flavouring agent capable of being
produced by heating a mixture of ribose or
ribose J-phosphate and s protein of animal
origin at a temperature in the range from
80° to 250°C until the mixture sssumes the
flavour of cooked beef,

2. A flavouring agent capable of being
produced by heating a mixture of ribose or

ribose 3-phosphate and, as protein, blood
plasma solids of anmimal blood at a
temperature in the range from 60° to 250°C
until the mixture sssumes the favour of
cooked beef,

3. A flavouring agent produced by
heating a mixture of ribose or ribose 3-
phosphate and, as protein, blood plasma
solids of animal Blood at a temperature in
the range from 60° to 250°C uniil the
mixture assumes the {lavour of cooked besf,

4. A flavouring agent according to claim
1, 2 or 3, wherein in the mixture there are
from 0.01 to 10 paris by weight of ribose or
ribose S-phosphate per pasrt by wsight of
proteig,

3. A flavouring agent according to claim
4, wherein in the misture there are from ¢.1
to 3 parts by weight of ribose or ribose
5-phosphate per part by weight of protein.

6. A flavouring agent according to any
preeeding claim, wherein the mixture is
heated ai a temperature of up to 1900°C for
from 10 minutes to 3 hours,

7. A flavouring agent according to any
one of claimg | to 5, wherein the mixture is
heated at a termperature in excess of 100°0
for from 15 seconds to 30 minutes,

8. A flavouring agent as claimed in any
preceding claim, in powder form.

9. A flavouring composition comprising a
flavouring agent as claimed in any one of
claims | to 7, and a liquid phase therefore
sefected from waler, an edible organic
solvent or an edible oil,

10. A flavouring agent sccording to claim
1, substantially as described in any one of
the foregoing Examples.

I1. A process for producing a flavouring
agent, which comprises heating a mixture
of ribose or ribose S-phosphate and a
protein of animal origin at a {emperature in
the range from 68° to 230°C uniil the
mixture assumes the flavour of cooled beef.

12, A process according to claim 11,
wherein the protein of animal origin is
blood plasma solids of animal blood,

13, A process according to claim 12,
wherein the blood plasma solids are derived
from the blood of beef cattle or pigs.

4. A process according to claim 1, 12 or
13, wherein the mixture is dispersed in
water during the heating.

I3. A process according to claim I, 12 or
13, wherein the mixture is dispersed in
liquid fat or oil during the heating.

16, A progess according to any one of
claims {1 to 15, wherein the mixture also
contaias 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
clabme 11 to 16, wherein in the mixture
there are from 0.01 to 10 parts by weight of
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ribose or ribose S-phosphate per part by
weight of protein.

18. A process according to claim 17,
wherein in the mixture there are from 0.1 to
3 parts by weight of ribose or ribose §-
phogphate per part by weight of protein,

19. A process according to any one of
claims 11 to 18, wherein the mixture is
heated at 2 temperatue of up to 160°C for
from 10 minutes to 3 hours.

20, A process according to any one of
claims 11 to IB, wherein the mixture is
heated at a temperature in excess of 108°C
for from 15 seconds to 30 minutes.

21. 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 aceording to any one
of clairas 13 to 16 and 21, or to any one of
Claims 17 to 20 when appendant to any one
of claims 13 to 6.

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 1 to 10 and 22,

24. A process for imparting a beef-like
flavour to an edible material, which
comprises heating the edible material with a
mixture of ribose or ribose 3-phosphate and
protein of apimat 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 3.

HASELTINE LAKE & CO,
Chartered Patent Agents,
Hazlitt House,

28 Southampton Buildings,
Chancery Lane,
London WC2A IAT.
~ and ~
Temple Gate House,
Temple Gate,
Bristol BS} 6PT.

— also —

9 Park Square,
Leeds LS1 2LH.

Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1977.
Published by the Faten{ (Qffice, 25 Southampton Buildings, London, WC2A 14, from
which copies may be obtamed.
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{34) FLAVOURING

(713 We, SOCIET¥ DES PRO-
DUITS NESTLE S.A, of Vevey, Switzer-
land, & Swiss body cerporate, do hereby declare
the invention, for which we pray that 2 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 to a process for pro-
ducing a Savouring agent, more capecially a
favouring agent with a taste similar to that
of cooked meut.

Various synihetic flavouring agents with 2
flavour reminiscent of cooked meat hawve been
produced by carrying our a Maillard reaction
in the presence of a substance contzining
sulphur in suiphide form. The Maillard reac-
tion is a non-cozymatic browning reaction
which eccurs when substances such as amino
acids, peptides or proteing are heated with
saccharides and Jeads to the formation of sub-
stances with an aromatic character.

Most of the efforts made in this feld are
directed cither towards a better choice of the
amino acids, peptides or proteins, which ex-
plains why for ezample protein hydrolysates
or yeast autolysates are readily used, or rowards
a better choice of the saccharides, which ex-
plains why it is generally preferred to nse
pentoses, such as ribose or arabinose.

An object of the present invention is above
all to provide Bavouring agents of the type
commonly known as “meat aromas”™ of high
quality and low price from readily available
vegerable materials, even waste vegetables,

The present invention provides a progcess
for the production of 2 Bavouring sgent having
a taste similar to that of cooked meat, whick
comprises subjecting a polysaccharide con-
taining acid groups or vegetable material rich
in polysaccharides containing ackd 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 containing sulphur
in sulphide forme and at least one substauce
containing aitrogen in amino form ar elevated
semperature and at & pH-velue in the range
from pH 5 e pH 7.

The hydrolysate iy preferably freed from the
solids present in it either before it is reacted
with the substances defined above or afterwards
50 a5 to obtain a homogencous flavouring agent.

Polysaccharides containing acid groups exist
in the natural state. They are encountered in
gbundance throughout the vegetable world,
generally as & filling or supporting material.
Thus, pectins, algins and alginates, gums, for
example gum arabic, gum tragacanth, gum
ammoniac, gamboge, are polysaccharides con-
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
varions types of gum are extracted. Rather than
using whole froits or tubers, it i3 preferred to
use residues and lees, such as pomace and
mares of other fruits of the same kind, lees of
citrus fruits, residucs from the refining of
sugar (waste and pulps of sugar beet, cos-
settes), either as such er after purification (in
which case they are known as apple pectin
or bect pectin}.

Other polysaccharides contwining  scid
groups are, for example, the celluloses and
oxidised starches, especially those obtained
from celluloses and ordinary starches by oxida-
tion with chlorine or with niteic acid.

In the content of the invention, an “equiva-
lent enzymatic hydrolysis reaction™ is an
enzymstic hydrolysis reaction which has the
same effect as hydrolysis with a dilute strong
acid, for exsmple hydrochloric acid or sul~
phuric acid, le. which breaks most of the
glycosidic bonds and converts the poly-
saccharide containing acid zroups into & mix-
ture of monosaccharides containing acid groups
or uronic acids. An eazymatic hydmlysis reac-
tion such as this may be carried out with aid
of a saitable enzyme, for example a pectinase
in the case of pectin. In other words, the
hydrolysate obiained comtains uronic acids
which sre generally found to contain other
saccharides, such as pentoses and hexoses,
gither becsuse these other saccharides are
already present in monomeric or polymeric
form in the starting vegetable fraction along-
side the polysaccharide containing acid gronps,
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or because they partly enter the constituent
chain of the polysaccharide. For example, a
hydrolysate of gum arabic contains in additien
to glucuronic acid significant guantities of
arabinoss, rhamnose and galactose. Similardy,
a hydrolysate of pum tragacanth contains, in
addition to galacturonic acid, fructose, azabi-
nose, xylose and galactose. The presence of
these hexoses and pentoses, for example arabi-
nose, is of purely secondary importance. Thus,
a hydrolysate of apple pectin, which contains
at least 85% of galacturonic acid and ligtle or
no hexoses and pentoses, gives an excellent
gromatising product. The same applies in cases
where an alginate which is snbstantially poly-
mannuregic acid in pure form, is used. The
determining factor is the presence, even in
small proportions, of these wronic acids.

As already known, the substances contgining
sulphur in sulphide form and nitrogen in
amine form may be selected from mineral or
organic substances, such as for example:

— hydrogen sulphide

— sulphides or polysulphides of sodium
or ammonium

— methienine, cysieine, cystine, gluthatione,
thiamine

— vegetable materials rich in sulphur-con-
taming derivatives

~ glkaline hydrolysates of vegetable
marerigls zich in  sulphur-containing
derivatives

— ammonia or ammenium chioride

- amino acids, peptides, ie. protein hydro-
lysates and yeast autolysates

— proteins

some of these substances baing able to perform
the double function of a substance containing
sulphur in sulphide form and a scbstance con-
taining nitrogen in amino form. Preferred sub-
stances containing sulphur in sulphide form,
ie. sulphur in a negative degres 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. Bubstances of this
type are, in particular cysweine, cystine and the
alkaline hydrolysates of vegetable materials
rich in sulphur-containing compounds for
example those which arce obtaiced by the
alkaline hydrolysis of cabbages, onions, or
garlic, or of juices or extracts thersof.

Qur co-pending Application No. 25708/76
{Serial No. 1515 962) describes and claims
3 process for the production of 3 Havouring
agent having & taste similar to that of cooked
meat, which comprises subjecting a vegetable
material containing sulphur-containing com-
pounds 1¢ hydrolysis with an alkaline agent,
and subsequently reacting the hydrolysate ob-
tained with at Jeast one saccharide and at
feast one substance containing nitregen in
amino form st elevated temperarure and at 2

pH in the range from pH 5 to pH 7. In the
process of the present invention, unhydrolysed
sulphur-containing vegetable material can be
used as well, although this is Jess desirable.

The conditions under which the poly-
saccharide containing acid groups or the vege-
1able materal rich in polysaccharides contain-
ing acid groups are hydrolysed by a dilute
strong acid or by a suitable enzyme ure the
usual conditions fer a hydrolysis reaction of
this type and are not intended to be the sub-
ject of particolar developments. Simiarly, the
conditions uader which the reaction between
the hydrolysate and the substance(s) contain-
ing sulphur in sulphide form and nitrogen in
amine form is carried out are the usual con-
ditions for the Maillard reaction. H desired,
reference may be made to the preferred em-
bodiment described hereinafter for indicative
values of the reaction times and the reaction
temperatures of the hydrelysis reaction or the
MailHlard reaction.

In one preferred embodiment of the process
according to the invention, a pelysaccharide or
a vegetable material selected as follows iy sub-
jected to hydrolysis with 1.5%, to 309, hydro-
chioric or sulphutic acid by heating under
reflux for variable periods:

vegetgble fraction  hydrolysis time

apple pectin from2 wsh
beet pectin from 05 w4 h
alginate from 1 w4 h
gum arabic from! wih
gum tragacanth from 1 to 4 h
oxidised starch from2 w3k

Hydrolysis with a dilue strong scid may
be replaced by an enzvmatic hydrolysis re-
action. For example, pectin may be hydrolysed
by a pectinase, such as Spark-L-tnzyme (a
product of Miles Lahoratorses Inc.), Pectinex
R {a product of Schweiz. Ferment A. G,
Basle) or Ulgazyme 26 {(a product of Pr
Schubert AG).

After hydrolysis, the solids present are
eliminated by filtraden of the zeaction
medinm to obtain a homogeneous mediam,
followed by the addition to the fltrate of 2
hydrolysate of vegetable proteins, especially
wheat gluten (in a guantity of from 200 w0
800 g/1), cyseeine or an alkaline hydrolysam
of vegetable materials rich in sulphur-contain-
ing derivatives (in a quantity of from § o 40
gf1y and beef far (in a guantity of from 3 to
30 g/1}, ar a pH-value kept in the range from
pH 5 te pH 7, advantapgeously around pH 5.8,
by the addition of sodium hydroxide, This is
followed by heating wader reflux for {1 w0 4
hours, preferably for Z hours, daring which
time the pH value may if desired be kept ar
its initial value by adding sedium hydroxide.

n one variant of this preferred embodiment,
the solids are only separated after reaction of
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the hydrolysate of polysaccharides containing
acid groups with the hydrolysaie of vegetable
proteins and cysteine.

In asnother variant of this preferred em-
bodiment, the hydrolysate of polysaccharides
containing acid groups is treated with active
carbon before it is reacted.

The fSavouring product obtained is in the
form of a dark-coloured Liquid having 2 strong
odour and a pronounced taste of cooked meat.
It may be concentrated or dried, for exampie
by freeze-drying, to form a paste or a powder
which may be redissolved without difficulty.
This product is stable and may be stozed in
air for at lsast six months.

Ft may be directly used for providing a food
preduct with 3 mear tasie in  gquanfities
governed both by its concentration and by the
type of food product it question. Tt may akso
be wsed for modifying the taste of a food

product or for cohancing its meat taste. This
product may be nsed either on its own or in
conjunction with other agents which improve
taste, such 88 monosodium pglatamate or
mosine-5"-phosphate.

Finally, the flavouring sgent may be used
for enhancing or modifving the taste of food-
grade aromas which will subseguently be used
s aromatising ageuts.

The process according to the invention iz
iHustrated by the following Examples, in which
the ratios and percentages quoted represent
values by weight unless otherwise state

EXAMPLES 1 te 5.

5 g of a polysaccharide conmtsining acid
groups or its equivalent in the form of a vege-
table material are suspended in 100 ml of 2 N
HCl, followed by bhesting wunder reflux
{104°C}, as shown in the following Table:

Example | Vegetable material l Oxidised polysaccharids refluxing
No, - squivalents time in h
i 13 g of pomace § g of pectin 4
2 15 g of beet pulp 5 g of pectin f.5
3 - 5 g of alginate 2
4 - 5 g of gum arabic i
5 - . 5 g of gum tragacanth 2

After cooling, the reaction medium is fl-
tered to eliminate the solids, followed by the
addition to the filtrate of 100 g of a dey wheat
ghuten 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 besf fat. The
mixture is then heated under reflux for 2
hours {104°C3, the pH-value being kept st pH
5.8 by the addition of sodium bydroxide. The
liguid 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 Hquid with the odour of
cooked meat,

The Havouring products of Examples 1 and
3 to 5 have more of 2 “roasted” note whereas
the product of Example 2 tends towsrds the
“smoked” nate.

Comparison Tests
In a first comparison test, a favouring pro-

duct is prepared in the same way as described

above except that an equivalent quantity of
arabinese is nsed instead of the hydrolysate of
polysaccharides containing scid groups. It is
found that, although the flavouring product
thus obeained is similar to the flavouring pro-
ducts prepaved as described in the above

Table, the latter being judged to be “more
rounded™.

In a secend comparison test, the procedure
is as described asbove except that the apple
pectin is hydrolysed with 2 gase {Z N sodium
hydroxide, refluxing for 4 hours) rather than
with an acid. It is found that the favouring
product obtained in this way is not worthy
of the name,

To 2 third comparison test, the procedure
is as described above except that an autolysate
of pomace (auto-hydrolysis of pectin at pH 8
by the enzymes present in the pomace) is
used instead of an acid hydrolysate of pomace.
In this case, wo, the Bavouring product ob-
tained is not worthy of the name.

EXAMPLE s

The procedurs is as in Example 2, except
that the beet pectin hydrolysate ohtsined is
treated with active carbon in a quantity of
505, by weight relative to the dry matter in
the hydrolysate for a period of 2 hours at a
temperature of 20°C. The Havouring product
obtained is clearer than that of Exampie 2.
It has a pleasant meat taste without 2
“smoked™ or “caramelised” nove,
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EXAMPLE 7.

An oxidised starch is prepared as follows
from a potato starch:

5 g of potato starch with 2 residual moisture
content of 55 are suspended in 18 ml of a
2:1 mixtare of fuming nitric acid and water.
After the suspension has been Jeft to react
while stirring for 30 minutes at 15°C, 1.2 ml
of B0, formic acid are added dropwise. This
is followed by stirring for 8 hours at 15°C,
after which § ml of methanol are added. The
mixture is then poured into 50 ml of merhanol,
afier which the medium is filtered to recover
the precipitate. After washing with methsnol,
a white powder of oxidised potate starch is
thus obtained in 2 quantity of approximately
ja
The oxidised starch thus prepared is then
hydrolysed and treated in the same way as
described in Example 1, giving = Savouring
product cempamble with the product of Ex~
ample 1, but less intense.

EXAMPLE 8.

An apple pectin is enzymatically hydrolysed
as follows:

2 g of apple pectin are dissolved in 100 wi
of water followed by the addition to the
resulting solation of 16 ml of a solution of
pectinase {Spark-L, a product of Miles
Iahoratories Inc). The pH is adjusted w0
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
solids present in it and the fltrate g collected
and freated in the same way as described in
EBxampie 1. A flavouring product comparable
with that of Example 1 1s obtained,

EXAMPLE 9.

5 g of onion powder are suspended in 30 mi
of 2 N NaQH, after which the suspension is
heated under reflux {104°C). for 2 hours.
After cooling, the medium fs filtered and the
filtrate coliected.

25 g of a wheat gluten hydrolysate obtained
by acid hydrolysis are added to the filtrate,
after which the pH is adjusted o pH 3.8 hy
the addition of 379 HCL 5 g of beet pulp
hydrolysate prepared as described ar the begin-
ing of Example 2 and § g of beef fat are then
added to the medinm. Preparation is then con-
tinued in the same way as described st the
end of Example 2.

A flavouring product comparable with that
of Example 2 is thus obtained.

EXAMPLE 10
The procedure is as in Example 9, except
that a cabbage powder is nsed instead of
ondon powder. The flavouring product obtained
is sirailer to that of Example 9.

EXAMPLE 11
An instant soup base is prepared by mixing
the following ingredients:

salt 86 g
sodiumn glutamate 47 g
sugdr g4 g
spices 005 g
inosine monophosphate 0.03 g
caramel colouring powder 001 g
beef far 097 g
bydrogenated vegetable far

{ Biscuitine C) 097 g

{Biscuitine is a registered

Trade Mark}
dehydrated tomawo flakes 005 g
onion powder 016 g
deied parsley 006 g

This mixture is then dissolved in 1 litre of
boiling water, followed by the addition of 2 g
of the Havouring product of Example 1. The
soup thus prepared has & pronounced taste and
odour of meat.

BEXAMPLE 12,
A sauce is prepared as follows:
80 g of hydrogenated vegetable fat (Bis-
cuitine C) and 88 g of flour are mixed and

the resulting miceare lightly browned in a -

frying pan. 1 litee of water is then added,
followed by boiling for 2 minutes. Finally 2 g
of the flavouring product of Example 2 are
added. The sauce thus prepared has a meat
{aste.

WHAT WE CLAIM 18:— _

1. A process for the production of a flavour-
ing agent having = taste similar ro thar of
cooked meat, which comprises subjecting 2
polysaccharide containing acid groups or vege-
iable material zich in polysaccharide contain-
ing acid groups to hydrolysis with & strong
acid or to an equivalent cazymatic hydrolysis
reaction, and subsequendly reacting the hydro-
lysate obtained with ar least one substance
contsining sulphur in sulphide form and at
least one substance containing mitrogen i
amvne form at elevared temperature and at a
pH-value in the renge from pH S ro pH 7.

2. A process as claimed in Claim 1, wherein,
before the hydrolysate is reacted, the solids
present in it are removed.

3. A process as claimed in Claim 1, wherein
the solids are removed from the reaction pro-

duct of the hydrolysate with the substance con-

taining sulphur in sulphide form and the sub-
stapce contzining nitrogen in amine form.

4, A prooess s claimed in any of Clalms 1
1o 3, wherein, before the hydrolysate Is reacted,
it Is treated with sctive carbon.

S. A process as claimed in any of Claims 1
1o 4, whereln the polyssccharide containing
acid groups is a pectin, algin or alginate, gum,
celiulose 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 contaidng  acid groups Is
pomace, lees of a citrus fruit, a best pulp or
8 cossette.

7. A process as claimed i any of Claims ¥
1o &, wherein the substance containing sulphur
in sulphide form is cysteine or an alkaline
hydrolysate of vegetsble materials rich in sul-
phur~containing derivatives.

8. A process as claimed in Claim 7, wherein
the alkaline hydrolysate s & hydrolysate of
cabbage, enifon or garlic, or of 2 juice or ex-
tract of a plant such as these.

9. A prooess as claimed in any of Claims
to 8, wherein the substance containing nitrogen
in amino form is a wheat gluten hydrolysate.

10. A process for the production of 2

Ravouring agent having a taste similar to that
of cooked meat substantially as described with
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
process as claimed in any of the preceding
Claims.

1Z. An edible material containing a favour-
ing agent as claimed in any of Claims 1 to 11.

ELRKINGTON & FIFE,
Chartered Patent Agents,
High Holborn House,
52754 High Holbom,
London WCIV 6SH.
Agents for the Applicants.

Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1978,
Published by the Patent Office, 25 Scuthampion Buildings, London, WCZA 1AY, from
which coples may be obtained.
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{54} FLAVOURING

71y We, SOCIETE DES PRODUITS
NESTLE 8.A,, of Vevey, Switzerland, a Swiss
body corporate, de herchby declare the inven~
tion, for which we pray that a patent may be

of cooked meat by a Maillard reaction, vege~
tables such as cabbage, and onion, muay be used
as principal ingredients provided that they are
treated beforehand with an alkaline agent.

granted to us, andd the method by which it is Accordingly, a principal object of the presemt 53
to be performed, to be particularly described  invention is to provide Saveouring agents of the
It and by the following statementi- type commonly known as “meat Havours” of
This invention relates to & process for pro-  high quality snd low price, because they are
ducing a flavouring agent, more especially & produced from readily available vegetable
flavouring agent with a taste similar to that  materials, &0
of cooked meat The present invention provides a process for
Various synthetic Savouring agents with 2 the production of a favouring agent having &
favour remdniscent of cooked meant have been  taste similar to that of cocked mear which com-
produced by carrying out a Maillard reaction  prises subjecting & vegetable material rich in
m the presence of a substance comtaining sul-  sulphur-containing compounds to hydrolysis 63
phur in sulphide form, more especially in the  with an atkaline agent, and sobsequentdy reac-
form of —SH. The Maillard reaction is a non-  ting the hwdrolysate obtained with ar least one
enzymatic browning reaction which occurs  saccharide and at least one substance contsin-
when substances such a5 amino acids, peptides  ing nitrogen in amino form at elevated tem-
or proteins are heated with saccharides and  perature and at a pHevalue in the range from 70
leads to the formation of substances with an 3 to 7.
aromatic character. The hydrolysate is preferably freed from the
Most of the efforts made in this Aeld are  solids present in it either befors it b reacted
directed either vowards a better choice of the  with the substances defined abeve or afterwards
amine scids, peptides or proteins, which ex- 5o as to obtain a homogencous flavouring 75
plaias why for example protein hydrolysates or  agent.
veast autclysates are frequently used, or to- Vegetables or plants rich in sulpbur-contain-
wards 2 better choice of the saccharides, which  ing compounds are not zare in nature. They
expiains why it is gemerally preferved to use  are encountered in parmicular among vegetables
pentosss, sach 85 ribose or arabinose. belonging o the family of crucifers or Gruci- 80
German Offenlegungsschrift No, 2,220,530 Jerae, for example cabbages, turndps, and
describes a process for the productdon of to the family of Liliaceae, for sxample onions,
favouring agents of the “meat aroma” type by  garlic, leeks, asparagus. The vegetable
a Maillard reaction, in which the substance materials rich in  sulphur-containing <om-
containing sulphur in the form of —SH con- povnds may thus be either the whole plant, 85
sists of egg or cgg fractions. According to this  preferably in divided form, or a part of or an
German Offenlegungsschrift, it is proposed  extract of the plant, a juice or an oleoresin for
optionally to “dope” the reaction mixture sub-  example,
jected 1o said reaction hy the addition of The hydrolysis reaction with an alkaline
secondary ingredients, such as cabbage or opion  agent, for example sodiom hydroxide, pows- 9
jnice. However, it s poimed out that these  sium bydroxide or the corresponding carbo-
secondary ingredients would nor be sble on nawes, converts the sulpbur-containing com-
their own to impart a meat avoma. In the  pounds present in the vegerable material, for
absence of egg or an egy fraction, the product  example disulphides, thiosulphinates, thiosul-
obtained by the Maillard reaction docs mot phonates, into substances conwzining sulphur 99
have the taste of cooked meat (of. also the end  primarily in the form of —SH. As a genersd
of Example 5 of the present specification). rule, the hydrolysate obtained contsins ime
The present invention cmanates precisely  purities in which sulphur is present in a form
from observavion that, in the manufacture of  other than —SH, for example in the form of
faveuring agents having 2 waste similar 1o that  —=SO.H or —S0O,H. It has been found that 100
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these substances do not have o be oliminated.
Accordingly, the crude hydrolysate is preferably
wsed directly, if convenient or desired after
removal of the solids present in it

As already known, the saccharide and the
substance containing nitrogen in amino form
may be selected for example from the fol-
lowing substances:

~—pentoses, such as ribose and arabinose

~-hexoses, such as glucose, mannose, fmictose,
sorbose

~disaccharides, such 45 lactose and maltose

~<acid or enzymatic hydrolysstes of polysac-
charides {celluoses, starches) or of vegetable
materials rich in polysaccharides

—uronic acids

—actd or enzymaric hydrolysates of polysac-
charides containing scid groups (pectins,
algins, alginates, gums, celluloses and oxi-
dised starches) or of vegetable materials
rich in polysaccharides «containing acid
groups (pomace, lees of citrus fruits, beet
puips and cossettes)

~-ammonia and ammonium chioride

~amino acids, peptides, ie protein hydro-
fysates and yeast autolysates

~—Profeins,

Qur co-pending Application No, 25707/76
{Serial No. 1,515,961} describes and claims a
process for the production of 3 favouring agent
having 8 tasze similar to that of cooked meat,
which comprises subjecting a polysaccharide
containing acid groups or & vegetable material
rich in polysaccharide containing acid groups
to hydrolysis with a strong acid or tw am
equivalent enzymatic hydrolysis reaction. The
hydrolysate obtained is then reacted with at
least one substance containing sulphur in
sulphide form and at least one substance con-
taining pitrogen in  amine form  at
elevated temperature and at 2 pH-
value in the range from pH 5 o pH 7. In the
process of the present invention, poly-
saccharides not containing acid groups can be
used as well, although this is less desirable.

Hydrolysis of the vegeble material rich in
sulphur-containing cempounds with the alky-
line agent is prefersbly carried out at a pH
value of at legst pH 8, during the hydrolysis
regetion. The type of alkaline ageat used is of
minor significance, and it is preferred to use
conventional alkaline agents such as sodium
hydroxide, potassium hydroxide, the corres-
ponding carbonates and bicarbonates. In addi-
tion, it is of advantage te carry out the hydro-
lysis reaction uader hear. At reflux tempera-
ture for example, hydrolysis times of from 1
10 24 hours may be considered to be satisface
Tory.

Finally, the conditions under which the reac-
tion berween the hydrolysate obtained, the
saocharide(s} and the substance(s) containing
nitrogen in amine form is carried out are the

usual conditions for the Maiilard reaction.
Reference may be made 1o the preferred em-
bodiment described hereinafter for indicative
values of the reaction times and reaction tem-
peratures.

In ene preferred embeodiment of the pra-
cess according to the invention, a vegetable
starting material consisting of cabbage, cauli-
flower, onies, garlic in divided form or even
of powders, juices or oleoresing of cabbage,
cauliflower onion and garlic, is subjected to
alkaline hydrolysis with MNaOM, KOH,
Na,CO, or NaHCO, (G.01 to 10 M) by heat-
ing under reflux for approximately 18 houss.

In a variant, the starting materisd is sub-
jected before atkaling hydrolysis to an en
zymatic treatmment, for example to a treatment
with slliinase, as described by G. G. Freeman
and R. J. Whenham in J. Sci. Fd Agric. 275,
499 (1974).

B desired, the solids present are eliminated
after hydrolysis by filtration of the reaction
medivne o obtain a homegenesus medium.
Thereafter, at least ome saccharide selected
from the following:

—rihose

—arabinose

wuronic acid

—acid or emzymatic hydrolysate of polysac-
charides comtaining acid groups

—acid or enzymatic hydrolysate of vegetable
materials rich in polysaccharides containing
acid groups

is sdded in a quantity of from 5 w0 100 g/i
based on dry weight (the hydrolysates having
optionally been treated with active carbon},
as well as a vegetable protein hydrolysate,
especially wheat gluten (200 we 800 g/l) and
beef fat {5 o 36 g/T), and the pH-value is
adjusted in the range from pH 5 tw© pH 7,
advastageously around pH 3.8, by the addi-
tion of 379, hydrachlonic acid. The mixtuze is
hested under reflux for 1 to 4 hours, prefer-
ably for 2 hours, during which dme the pH
value may with advantage be kept at
inidal valoe by adding sodium hydrexide.

In another varisnt of this preferred em-
bodiment, the solids are only separated after
the Maillard reaction.

‘The flavouring agent obtained is in the form
of « dark-coloured liguid having a strong
odvur and & pronounced taste of cooked meat,
Tt may be concentrated or dried, for example
by Freeze-drying, 1o form a paste or 4 powder
which may be redissolved without difficulty.
This product is stable and mak be stored in
air for at least 6 months, )

It may be direcdy used for previding a
food product with a mear taste in quantities
governed both by its comceptraton and by
the type of food product in guestion. It may
also be used for modifying the taste of & food
product or for crhancing its meat taste. This
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product may be used sither on its own or in
conjunction with other agents which improve
tasts, such as monosodium  glutamare or
inosine-5'-phosphate.

Finally, the flavouring agent may be used
for enhancing or modifying the taste of food-
grade flavourings which will subsequently be
used as favouring agents,

The process according to the inventen is
illustzated by the following Examples, in which
the ratios end percentages guoted represent
values by weight unless otherwise staved.

EXAMPLES 1w 4.
$ g of a vegetable according to the follow-
ing Table, comminuted into particles with an
average diameter of 1 mm, are suspended in
30 mi of 2 2 N sodium hydroxide solution,
followed by heating nader reflux for 2 hours
(104°C).

Examples Vegetables
i onion
2 garlic
3 cabbage
4 cauliflower

After cooling, the reaction medivm is fl-
tered and the filtraze collected. 25 g of a diy
wheat ghrien hydrolysate, 37%, hydrochloric
acid to sdjust the pH 1o 3.8, 1 g of ribose and
2.5 g of beef are added to the filtrate,

The mixture is then heated under reflux for
2 hoars {1€4°Q), the pH-value being kept at
pH 3.8 by the addition of sediwm hydrnxide.

The Hquid obrained after cooling represents
the flavouring agent baving a taste similar 1o
that of cooked meat. It is in the form of a
trown to dark brown lquid with the odour of
cooked mest.

The Bavouring agents of Examples 1 10 4
are. presented to a taste-testing penel who
express their preferences as follows:

Hydrolvsed
Rating vegetables Examples
1 gatlic 2
e cabbags, 3,4
cauliflower
4 onion i

The product of Example 2 (garhic) is judged
to be excelfent. The product of Example 1
{onion) is still acceptable although having a
slight vegesable aftertaste. which canmot be
characterisesd as onton.

Similar resnlts are obiained by using, in-
stead of fresh vegerables, dehydrated vegetables
in powder form, namely 2 g of onion powder
{Asa Foetide, a product of Dixa, Sainr-Gafl,
Switzerland), 2 g of garlic powder (Fridlin,
Zoug, Switzerlund), 2 g of cabbage powder,
2 g of caulifiower powder, respectively, the
last two powders being laboratory samples ob-
tained by dehydrating and drying  fresh
vegetables,

The flavouring agents thus obtained are
satisfactory. However, they are not as good as
the corresponding flavouring agenys cbiained
from fresh vegetables.

Comparable corresponding results are ob-
tained by hydrolysing the fresh vegetables or
the vegetable powders with sodium carbonate
or bicsrbonate, again for 2 howrs at reflux
temperature.

EXAMPLES 3 and 4.

The procedure described in the preceding
Examples s repeated using 4 g of vegetable
juices obtained by cold pressing instead of
whole vegetables. After these juices {omion
juice: Example 5, garlic juice: Example §)
have been hydrolysed and subjected to a
Maillard resction, dark brown liquids are ob-
rained with odours of boiled and rvasted meaz,
respectively,

By way of comparison, Example § is re-
peated without hydrolysing the garlic fuice
beforehand, Accordingly, the garlic juice i3
directly reacted at pH 3.8 with the wheat
glaten hydrolysate, ribose and beef fat.

It is found that the product abtained does
not have the taste or odour of meat, but in-
stead an intense taste of gardc.

EXAMPLES 7 and 8.

The procedure described in Examples 1 fo
4 iy repeated using an oleovesin of ouion
{Bxample 7) and garlic (Example 8), both
products of Messrs, Rabond Matroz, Colodno-
Maonzese, France, instead of whole onion and
gaclic, respectively. After hydrolysis of the
oleoresins and a Maillard reaction, brown to
dark brown liguids ave obtained with a taste
of meat,

EXAMPLE 9.

The procedure is as in Example 2 {garlic
powder, except that arabinese is used instead
of ribose for the Maillard reaction. The pro-
duct cbtained has the same aroma as the pro-
duct of BExample 2.

EXAMPLE 10.

The procedure is as in Example 2 {fresh
garlic}, except thar galacturonic acid is used
instead of ribose for the Maillard reaction,
The product obrained bas a taste of cooked
meat, sithough not as strong as that of the
protuct of Example 2.
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EXAMPLE 11.

5 g of gum arabic are suspended in 100 ml
of 2 N HCI, followed by heating under reftux
{104°C) for 1 hour. After cooling, the reac-
tion medinm is filtered 1o eliminate the solids,
followed by the additon to the filtrate of
100 g of a dry wheat gluten hydrolysate, 30 g
based on dry weight of fresh gatlic hydrolysate
obtained in the same way as described in
Example 2, sodium hydroxide to adjust the
pH 10 5.8 to 2 g of beef far The mixture i
then heated under reflux for 2 hours (104°C),
the pH-value being kept at pH 5.8 by the
addition of sedium hydroxide, The product
obiained is in the form of a brown liguid
having a taste of cocked meat.

EXAMPLE 12.

The procedure of Example 11 is repeated
with 15 g of heet pulp comaining approxi-
mately 5 g of pectin.

After hydrolysis under reflux for 3¢ minutes,
followed by a Maillagd reaction with the hydro-
iysate obtained, mixed with wheat gluten
hydrolysate, the fresh garlic hydrolysate of
Example 2 and with beef fat, a flavouring agent
similar to thet of Example 11 is obiained.

EXAMPLE 13
An instant soup base is prepared by mizing
the following ingredients:

sak 36 g
sodium gluzamate 47 g
SUgar 04 g
spites 003 g
inosine menophosphate 003 g
caramel colouring powder 3001 g
beef fat 097 g
hydrogenated vegerable fat
- {Biscuitine C) (Biscuitine is

a registered Trade Mark) 097 g
detivdrated tomato flakes 006 g
onion powder {Li6 g
dried parsiey 008 g

The mixture is then dissolved in 1 Hire of
boiling water, followed by the addition of 2 g
of the favouring agent of Example 12, The
soup thus prepared has a pronounced taste and
odour of meat.

WHAT WE CLAIM 18—

1. A process for the production of & favour-
ing agent having 2 taste similar to that of
cooked meat, which cotaprises subjecting a
vegetable materfal rich in sulphur-comtaining
componnds ro hydrelysis with an alkaline
agent, and subsequently reacting the hydro-
Iysate obizined with at least ome saccharide
and at least ope substance containing nitro-
gen in amine form av elevated temperature
and at & pH in the range from pH 5 to pH 7.

2. A process as claimed in Clsim 1, where-

in, before it is reacted, the hydrolysate is
freed from the solids present in it

3. A process as climed in Claim 1, where-
in solids arc removed from the reaction pro-
duct of the hydrelysate with the saccharide and
the substance containing nitrogen in amino
form.

4. A process as clabmed in any of Claims
1 @ 3, wherein the vegerable material rch in
sulphur-containing compounds is a fresh vege-
mble selected from  garlic, cabbage, cauli-
flower and onion.

5. A process as claimed W any of Claims
i to 3, wherein the vegetable material rich in
sulphur-containing compounds is a powder-
form vegetable selected from garlic, csbbage,
cauliflower and onion.

6 A provess a5 claimed in any of Claims
1 w 3, wherein the vegetable material rich in
sulphur-containing compeunds is an exiract of
a vegetable selected from garlic, cabbage,
caunliffower and onion.

7. A process as claimed in Claim 6, where-
in the extract i5 g juive or an oleoresin.

8. A process as claimed in any of Claims
1 ® 7, wherein, before hydrolysis with the
afkaline agent, the vegetable muaterial rich in
sulphur-containing derivarives is subjecred o
an cnzymatic treatment with allilnase or with
ar enzvime equivalent wo allifnase.

9, A process as clajmed in any of Claits 1
o 8, wherein the saccharide Is ribose,
arabinose, & uronic acid, an acid or enzymatic
hydrolysate of a polysaccharide containing acid
groups or a vegetable material rich in poly-
saccharide containing acid groups.

16, A process as claimed i Claim 9, where-
in the polysaccharide containing acid groups
is a peciin, algin, alginate, gum or cellulose or
an oxidised starch.

11. A process as claimed in Claim 9,
wherein the vegesble material rich in poly-
saccharide containing acid groups is 3 pomace,
lees of & citrus fruit, & beet pulp or a cosserte.

12. A process ss claimed in any of Claimg
b to 11, wherein the substance containing
nitrogen in amine form is & whear gluten
hydrolysate.

13. A process as claimed in any of Claims
1 to 12, wherein hydrolysis of the vegetable
marerial rich in sulphur-comaining compounds
with an alkaline agent Is carried out by heat-
ing under reflux.

14. A process for the productden of a
flavouring agenr having a taste simdlar 1o that
of cooked meat substantially as described with
particular reference o any of the Examples,
excluding the comparison test av the end of
Example 3.

15, A 8avouring sgent having 2 wste similar
to that of cooked meat when obtained by 2
process as claimed in any of the preceding
claims.

16. Ap cdible marerial comtaining a flavour-
ing agent as claimed in Claim 15,

Motif Exhibit 1150, Page 913 of 1599

70

85

95

100

105

11e

115

120



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

1,515,962 5

ELKINGTON & FIFE,
Chartered Patent Agents,
High Holborn House,
51/54 High Holborn,
London, WCIV 68H.
Apenrs for the Applicants.

Printed for Her Majesty's Stationery Office by the Courler Press, Leamington Spa, 1678,
Published by the Patent Office, 25 Southampton Buildings, London, WOZA 1AY, from
which copies may be obtained.

Motif Exhibit 1150, Page 914 of 1599



1 525 541

10

L5

20

30

40

PATENT SPECIFICATION
{21) Application No 35530/76 (22} Filed 26 Aug 1976 (1sy
{31} Convention Application No 11033775 (32) Filed 26 Aug 1975 in /%
(33} Switzerland (CH)
(44) Compiete Specification Published 20 Sep 1978

INT.CL.?
Index at Acceptance
A2B 8A 6G

Inventors: Hermann Poiger
Lienhard Bodo Huster

(31}
(52}

(72

A23L 1,231 14227 17229

(34) A PROCESS FOR PREPARING A FLAVOURING PRODUCT

(7 We SOCIETE DES PRODUITS
NESTLE BA. of Vevey, Switzerland, a Swiss
bady corporate 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 gerformed, to be particularly described
iz and by the following statement:

This iaveation relates to a process for the
production of a flavouring product reminis-
cend of meat in its faste, in which a mixture
containing at least one yeast protein degra-
dation product, 3 monosaccharide and a sub-
stance containing swiphur 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,
areminiscent 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 which have been used for
this purpose, there may be mentioned pene
toses, such as xylose, arabinose and ribose,
and hexoses, such as galactose, mannose and
glucose for example.

The sulphur compounds commonly used
for this type of reaction ifoclude sulphur-
containing amino acids, cysting, cysteine and
methionine, or thiamine for exampie. So far
ag the amino scid sources are concerned,
they are penerally selected from the acid
hydrodysates of vegetable proteins of ail
kinds, soya cake or pranut cake, wheat gli-
ten for example, or from the autolysates of
veasts, such as brewer's veast or Dbaker's
yesust.

It is thus known that these thoroughly
mixed reactants can be heated to a tempera-
ture of 100°C or above for a certain period
until the mixtere browns and gives off an
aroma reminiscent of that of meat. It is

knowm that, depending upon the exact choice
of the reaciants and their proportions, it is
possible to obtain nuances which are

reminiscent move precisely of the aroma of .

beef or of ¢ aroma of chicken or pork for
example. It is also known that nocleotides,
such as inosive or guanosine monophos-
phate, or sodium glutamate for exampie 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 s exiracts or
powders of onion, celery or garlic for exam-
ple. Some known products are highly ague-
ous other less aqueous, whilst some are fatty
and others are non-fatty, and the production
processes used are obviously goverped to 8
large extent by these comsiderations of dry
matier content and percentage of fats, At all
events, i is remarkable to find that it is very
difficuit, in the production of aromsatic sub-
stances intended to recall the flavour meat,
to avold certain after-tastes characteristic of
the starting material used, such as the fast of
yeast or the taste of protein hydrolysate,
which in most cases tend o supplant or con-
ceal the aroma given off or reveuled 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 sutolysate with at least the
same grantity by weight of water, precipitat-
ing substantially insoluble salis, especially
alkaline-earth metal phosphates, by heating
the diluted autolysate at a pH-value of from 7
to 8.5, separating solid fractions from the
autolysate treated by heating so that only a
solution is left, treating the residual solution
by steam distilation, concentrating the tre-
ated solution by steam distillation, concen-
trating the treated soution by evaporation to
a dry matter content of from 78%to 85% by
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weight, mixing the concentrate obtained with

at least one vegetable protein hydrolysate, a
menasaccharide and a substance containing
sulphur in sulphide form, and hesting the
mixture for 0.5 to $ minutes to a terperature
of from 100°C o 200°C to obtain a reaction
product. . . .

Chur co-pending agpiicatmn No.35531/76
(Serial No. 1325542} describes and claims &
proeess for the production of a starting mat-
erial for the preparation of bouillons for 2
yeast protein degradation product. This pro-
cess comprises diluting a yeast autolysate
with at Jeast the same quantity by weight of
water, precipitating sebstantiaily insoluble
salts, especially alkaline-earth metal phos-
phates, by heating the diluted autolysate at a

Hevalue of from 7 to 8.5, separating solid
ractions from the autolysate treated by heat-
ing so that only a solution is left, 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, mixing 0 to
8 %by weight of fats, 0 to 5% by weight of
monosaccharide, and 0 to 2% by weight of &
nucleotide with the concenirated solution
obtained, reacting the mixture obtained by
heating at a pH-value of from 5.8 to 6.8 and
drying the mixture.

The product obtained by the process
according to the present invention is cleatly
distinguished from known products by its
roasted meat flavour and by the complete
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 baker’s
yeast or of brewer’s yeast, may be used as
starting material for carrying out the process
according to the invention. In the context of
the invenlion, an aum]ysate is understood to
be @ hydrolysate obtained by the action of
natural 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 yeast extract in the form of brown
paste with 4 high dry matter content. This
paste is diluted in water in a ratio of one part
by weight of paste to preferably one to foer
parts, more preferably about 1-5 {0 2 parts by
weight of water. The pH of the solution is
heated 1o a temperature of for example from
about 92°C to 98°C and may be leit af that
temperature for about 8 to 15 minutes. After
cooling to ambient temperature, the solids
which had precipitated {mainly alkaline-
earth metal phosphates) are separated, for
example, by sedimentation, fiftration or cen-
trifugtng. The residual solution thus obtained
may be heated to a temperature of from
about 92°C to 98°C before being treated by
steam distillation, This treatment may be

carried out in countercurrent in a column
filled with glass elements, such as fragments
of tubes, or in g plate eolumn, for example.
The solution may be introduced at the head
of the column in a ratio of sbout one part by
weight of steam 1o appreximately one to two
parts by weight of sa?ution. The solution thus
treated may be concentrated in aay type of
conventional apparatus with one or several
effects for example, although it is perferred
o use 4 vaceum evaporator which harms the
material being treated as little as possible.
After the material being 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
form in a ratio of for example 60-80:15: 30
1-3:1~3 parts by weight. The vegetable
protein hydrolysate may emanate from the
treatment with hydrochioric acid of caked of
oilseeds or from the protein residue left after
the extraction of starch from cereals for
example. The choice of the monosaccharide
doss not have any particular bearing upon
the final result, and it is possible for example
to use any pertose or hexose from the D or L
series. The sume applies to substance com-
taining suiphur ia sslphide form which may
be selected as required for example from
cystine, cysteine, methionine and other
thiamines, either individually or in comina-
tion, more especially of hydrochloride form.
Tt is also possible to add o the mixture other
standard ingredients, flavours or flavour
strengtheness, such as a flavour or an extract
of onion of inosie monosphate or other guc-
teotide for example. Mixing is preferably car-
ried out under heat, for example at a temper-
ature of from about 40°Cto 50°C. The reac-
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 1o 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 $%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 for sxample, or
even it a conventional dryer. In the latter
case, the reactinn may be directly coupled
with a possible drying operation to reach
dry matter content well in excess of 80 to
90%, namely of the order of 96 to 99.5%.
Haowever, it is preferred to distinguish bet-
ween reaction and drving, 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-
vately, After this latter operation, the mass
obtained may be ground, for exampie in a
hammer mill, to reduce it into a powder.
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The process according to the fnvention is
illustrated by the following Examples, in
which the percentages quoted represented

ercent bg? weight.
XAMPLE 1

33 % of yeast extract are diluted in 66% of
water in a double-jacketed stirrer-equipped
boiler. The dry mater content of the solution
is adjusted to 26 %. The pHevalue of the solu-
tion is adjusted to pH 7. The temperature of
the solution is increased to 93°C and kept at
that level for 10 minutes, The solution isthen
cooled to ambient temperature and the solids
which have precipitated are separated from it
be centrifuging. The temperature of the
residual sofution iz then increased to 97°C.
The solution thus preheated is passed down-
wards through a vertical column filled with
glass elements in counter current to steam
ascending through the column at the same
throughput by weight. The purified solution
ebtained is concentrated in a circulation
evaporator 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% (obatined by acid hvdrolysis, fol-
lowed by filtration, decolouration with active
carbon and evaporation), 10g of natural
aroma of fresh ontons, 15 g of cysteine hyd-
rochloride, 15 g of thiamine hydrochloride,
100 g of inosine monophosphate and 30 g of
glucose are then mixed under heat at 45°C.
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 recip-
rocating movements are imparted, The mix-
ture takes 3 minutes to pass through the
kneader in which a temperature of 125°C i
maintained. The reaction product obatined
has 4 pleasant flavour with a distinet note of
cocked meat.

EXAMPLE 2

40% of yeast extract and 60% of water are
mixed in a double-jacketed boiler. The dry
matter content of the solution obtajned is
adjusted to 32%. The pH-value of the solu-
tion is adjusted to pH 7.5 by the addition of
socium hyrdoxide. The solution is thes
heated to 95°C and kept at that temperature
for 1{mintues. The solution is then canled to
ambient temperature and the solids is then
eooled to ambient temperature and the solids
have precipitated are separated from it by
filtration, The pH-value of the solution iy
then adjusted to pH 7.2, The solution 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 sphition obtatned 1s concentrated in
a circulation evaporator to a dry matter con-
tent of 80%. 62.25% of the paste obtained,
25% of powder-form vegetable protein hyd-
rolysate, 0.75% of extract of fresh onions,
.75% of eysteine hydrochloride, 0.75% of

thiamine hydrochloride, S% of inosine
monophosphate and 2.5% of glucose are
mixed under heat at 45°C. The mixture is
then introduced into & scraped-surface heat
exchanger where it remains for 3 minstes ata
temperature of from 120°C to 130°C. The
reaction product obtained is dried in vacuo in
a drying cabinet where if remains for 7 hours
at a femperature of 65°C. The dry mass
obtained is then ground in 8 hammer mill.
The product obtained has a pleasant flavour
with a distinct note of cooked meat,
EXAMPLE 3

An autolysate paste, treated with steam
and concentrated by evaporation, is pre-
pared in the same way as described in Exam-
ple 1. 65.5% of this paste, 23% of powder-
formy vegetable protem hydrolysate, 0.5% of
extract of fresh onions, 0.75% of cysteine
hydrochioride, 0.75% of thiamine hydroch-
foride, 0.5% of methionine, 5% of inosine
monophosphate and 2% of glucose are
mixed under heat, The mixture is reacted for
3 minutes at & femperature of from 120 to
130°C in a scraped-surface heat exchanger.
The reaction product obtained has a pleasant
flavour with a distinct note of cooked meat.
EXAMPLE 4

A autolysate paste, treated with steam and
concentrated by evaporation, is prepared in
the same way as described in Example 2.
78% of this paste, 22% of powder-form veg-
etable protein hvdrolysate, 0.5% of extract
of fresh onions. 0.8% of cysteine hydroch-
loride, .8 %of thinmiue hydrochloride 4.3%
of inesine monophosphate and 1.6% of glu~
cose are mixed under hest. The mixture is
introduced into a scrapedwsurface heat
exchanger where it remains for 3 minutesata
temperature of from 115 to 120°C. The reac-
tion product is dired in vacue in a drying
cabinet where it remains for 8 hours at 65%.
A dry mass is obtained and is ground in a
hamarer mill. The finely granular product
obtained has a pleasant flavour note of
cooked meat.
WHAT WE CLAIM IS:
1. A process for the production of a
flavouring produci reminiscent of meat in
taste, which comprises diluting a veast auto-
Iysate with at least the same quantity by
weight of water, precipitating substantially
insoluble salts, especially alkaline-sarth
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
freated by heating so that only a solution is
left, treating the residusl solution obtained
by steam distillation, concentrating the tre-
ated solution by evaporation to a dry matter
content of from 75% to 83% by weight, mix-
ing the concentrate obtained with at feast one
vegetable pretein hydrolysate, a monsac-
charide and a substance containing sulphur
in sulphide form, and heating the mixture for
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0.5 to 5 minufes to a temperature in the
range from 100°C to 200°Cto obtain a reac-
tion product,

2. Aprocess asclaimed in Claim 1, wherein
the reaction product is dried to a dry matter
content of from 96 to 99.5% by weight, and
the dry product ocbiained is ground,

3. A process as claimed in Claim 1 or 2,
wherein the mixture is heated fo a tempera-
ture of from 110 10 150°C over a period of 1
{o 3 minates,

4. A process as claimed in any of Claims 1
to 3, wherein the yeast autolysate is diluted
with 1.5 to 2 times its weight of water.

5. A process as claimed in any of Claims 1
to 4, wherein the difuted autolysate is heated
for 8 to 13 minutes to a temperature in the
range from 92 to 98°C.

6. A process as claimed in any of Claims 1
to 5, wharein the residual sohudion is treated
in eountercurrent in a ratio of 1 part by
weight of steam to 1 to 2 parts by weight of
solution,

7. A process as claimed in any of Claims 1
to 6, wherein the residual solution is heated
to a temperature of from 92°C to 98°C
before being treated by steam distillation,
8. A provess as claimed in any of Claims 1
fa 7, wherein the treated and concentrated
yeast autolysate, the vegetable protein hyd-
rolysate, the monosaccharide and the sub-
stance contrining sulphur in sulphide form
are mixed inaraticof 64-80:15~30:1-3:
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.
10, A flavouring product when prepared by
2 process as claimed in any of Claims 1 to 9.
BLEKINGTON & FIFE,
Chartered Patent Agents,

High Holborm House,

52/54 High Holborn,

London WCIV 6SH,

Agents for the Applicants

Prinzed for Her Majesty’s Statfonery Office, by Crovdan Printing Company Limited, Croydon, Surrey, 1978,
Published by The Patent Office, 25 Southampton Buildines, London, WC2A TAY from
which copies may be obtained.
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MORTON, PHILIP AKROYD and CHARLES GERARD MAY,

.

Date of flling Complete Specification : dpril 4, 1958,
Application Date : April 7, 1555, No. 10328 /55,

Complete Specification Published : June 9, 1860,

Index &t Acceptance -—(lazs 49, B(IL:84).
Infexnstions} Uaseitication :—AZ2,

COMFLETE SPECIFICATION.

Flavouring Substances and their Preparation.

ERRATA
SPECIFICATION NGO, 536,804
Page 1, line 80, affer nY® insert wagngs
Page 1, line 74, for #Cured® read "Crude?
Page 3, line 43, for "L-~Cysteins® read "L-cystelne®
Page 3, line 68, for %8,8% regd %8,8-5.8¢
{Page 2, 1ines €3 and &7 and
Page 3, lines 19, B8, 65 and 82 and -
. Fage 4, line 27 angd
5 {Page 5, lines 82, 55 and 56 for "pHr read "pHe
! . o
: Page 4, line &, Ffor sa® read ¥Qn
i Page 8, line 118, for 50,179 read *0,170%
Page 6, iine 37, for *gram® rend tgpamse
THE PATENT QFFICE, )
ath July, 21560 D3 77836/ (8} /2992 200 7780 DL
LIRSy e sy st Gvnog e e e iy
aikaline at the end of the reaction, also be used. Both racemic and naturally
The monosaccharide ig preferably a pen~ oocurring forms of the amino acids can be
tose, such ag ribose, arabinose, or xylose, used. 70
50 Pentoses are generally preferred to hexoses It has been found that fish protein is a
from the standpoint that penioses give rise  suitable starting material for obtaining o
. - g = - < - = ) . =
to flavours and aromas resembling clossly  mixtute of amino acids for the reaction, pro-
those of cooked meats whereas i a hexose, vided that cysteine is addsd, Cured fish
such as glicose, is used in the absence of protein, such as cod flesh, may be used, but 75
35 pentoses, a subsiance having a pleasant preferably, the fish should first bBe de.
savoury smell and taste, rather than that of Havoured, for instance, by the procesg des-
meat, is produced unless heating is continued cribed in Specification No, 7§4.905. The
for a longer time. It may be advantagecus  fish protein s then hydrolysed, for instance,
W usc a mixture of monosaccharides which by meams of hydrochloric acid or caustic 80
440

may contain either pentoses or hexoses or

soda, and substantially neuiralised. The sub-
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Date of filing Complete Specification : April 4, 1956.
Application Date : April 7, 1955, Na. 10528 /55,

Complete Specification Fublished : June 9, 1660,

Index at Acceptance :—Ulaas 49, B(1L :64).
Internstionnl Classification 4281

COMPLETE SPECIFICATION,

Flavouring Substances and their Preparation.

We, UniLever L1viTeD, o Company regis-
tered under the Laws of Great Britain, of
Port Sunlight, in the County of Chester,
England, do hereby declare the imvention,
for which we pray that & patent may be
grapted to us, and the method by which it
is 1 be performed, to be particularly des-
cribed in and by the following statement ;—

The presont invention relates to artificial
flavouring substances ang o their pre
paration.

It has besn found that Havouring sub-
stances capable of imparting to foodstuffs
@ savoury smell and taste, particulatly re-
sembling that of cooked meat, may be
obtained by the reaction of a monosaccharide
with ap amino reagest comprising cysteine
in the presence of water and at an elevated
temperature, the reaction mixture being not
alkalize at the end of the reaction. '

The present invention provides, therefore,
a process for making a Savouring substance
which comprises reacting a pentose or hexose
monosaccharide with oysteine in the presence
of 2 large excess of waler at an clevated
temperature, the reaction mixture being not
alkaline at the end of the weaction.

The monosaccharide is preferably a pen-
tase, such as ribose, arabinose, or xylose,
Pentoses are generally preferred to hexoses
from the standpoint that pentosss give rise
to flavours and aromas resembling closely
those of cooked meats whereas if 2 hexose,
such as glucoss, is wsed in the absence of
pentoses, @ substance having a pleasant
savouey stmell and taste, rather than thai of
meat, is produced unless heating is continued
for 2 longer time. Tt may be advaniageous
o use & mixiure of monosaccharides which

both. Best results are generally obtained if
the monosaccharide, used alone or in ad-
mixture with other pentose or bexoss mono-
saccharides, is ribose.

Di- -, or polysaccharides or simple
derivatives of mono-, di- or polysac-
charides which yield the required monc-
saccharide under the conditions of the re-
action may also be used. Ag suitable mono-
saccharide derivatives there may be men-
tioned monoacetone glicose and methyl
riboside.

Flavouring gubstancss according to the in-
vention may be obtained by unsing cysteins
ag the amino reagent. More fullbodied
flavours are generally cobtaimed by using
cysteing in admixture with one or more,
preferably three or more, other amino acids,
such as ghitamic acid, glycine, « B-alanine,
threonine, histidine, Iysine, leucine, fso-
leucine, serine, valine or cystine. It ig not
essential fo use the individual amino acids.
Simple derivatives, such ag salts, esters or
hydroxy compounds, or di- tri-, or higher
peptides, such as ghutathions, or proteins,
which give riss to the requisitc amino acids
under the conditions of the reaction, may
also be wsed. Both racemic and naturally
cecurring formus of the amino acids can be
used.

1t has been found that fish protein iz a
suitable starting material for obtaining a
mizture of amino acids for the reaction, pro-
vided that cysteine is added. Cured fish
protein, such as cod fesh, ray be used, but
preferably, the fish should first he de
flavoured, for mstance, by the process dess
cribed in Specification No, 734905 The
fich protein is then hydrolysed. for instance,
by means of hydrechloric acld or caustic
soda, and substantially neutralised. The sub-
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P stantially neutralised hydrolysate may be It is preferred (o cargy out the reaction at a
. _ used, as such, as the amino reagent, pro- pH of between 3 and 6. ;
vided oysteine is added. The hydrolysate The reaction mixturs may be in the form
st be ireated, for instance with charcoal, of a solution or in the form of 4 slurry of
5 in order to remove phenylalanine and  sludgy mass, depending on the concentration 70
micthionine, whilst cysicine or & source thers-  of reagents and on the condiions of heating.
of must bs added before using the mixture. The saccharide may be brought info sclution
The presence of substantial amounts of before beating is begun in order to veduce
phenylalanine or of methionine in mixtures any danger of charring, Stirring of the mixed

10 ‘fend to give.rise to undesirable floral or reagents may be advisable during heating to 95
potato-like aromas and non meatlike reduce the danger of local overheating.
favours. Small amounts of other aromatic  Vigorous stirting during heating may reduce
amino acids such as tyrosine and tryptophas  the time reguired for completion of the
may 1ot be objsctionable but large amounis  reaction.

15 should preferably be avoided. Other pro- The reaction may be carried out by heat- 80
tein hydrolysates which have been suitably ing the mixture under reflux. In many cases
treated to temove phenylalanine amd the mixture is mainiained at its hoiling point
methionine such as grovndout bydrolysate for from % to 4 hours, generally at least for
or casein hydrolysate or mistures of these 1 hour. Similar resulis may be achieved by

20 or hydrolysed keratin may also be used as  hoating for a longer perod at a lower tem. 83
the amino reagent, provided cysteing is perature, for instasce 70° C., when 24 o 30
added. hours heating may b reguired. When using

Factors which may affect the nature and  hexoses, it is prefered to heat the mixturs
quality of the flavour produced include the under refiux for about 24 hours,

25 nature and velative amounts of the mono- The process may also be carried out under 90
saccharide and amino reagents used, the reduced pressure or under increased pres-
amount of water present and the time and  sure when lower or higher tempsratures will
temperature of heating. Thus, to obtain 8  be pecessary 10 maintain the mixture at or
product having a flavour resembling that of  near s boiling point. A reflux condenser

30 beef the tota] amino rcagent should prefer- is normally fitted to the reaction vesssl 95
ably contain about 1 to 3 times, by weight, whilst the reaction is in progress. Condi-
of the total weight of cysieine, of amino tions of heating should be such as to avoid
acigs or derivatives which will give mise to  substantial caramelisation of the mixture.
aming acids additional to cysteine or of The reaction may also be carried out by

85 derivatives which will pive rise to such adding the reagents to a food product in 100
amine acids during the reaction. The use which it is desired to incorporate a savoury
of rihose and cysteine in the absence of otter  or meat-like flavour, such as a protein, and
amino acids tends o give a flavour akin to  heating the product fo effect reaction, for
that of pork. instance by autoclaving in a ssaled can

40 As litile ag 0.04 mole of monosaccharide When carrying out the reaction by adding 103
per 1 mole of amino reagent may give a  the reagents o 2 food product it may be
satisfactory flavouring substance. By “amino  necessary to add 3 smal} amount of waier,
reagent” is meant the total of amino acids  but generally such products wiil already con-
and derivatives thereof present, inclusive of tain sufficient water to enable the reaction to

45 cysteine. Amounis of monosaccharide up proceed. e 110
w0 0.8 mole per 1 mole of amivo reagent The reaction products may be used as
may be used but a greater amount of mono-  such, or they may he converted to freeze
saccharide may be objectionable as it tends  dried powders. Such powders may tead 10
to give rise to excessive sweetness of flavour, be hygroscopic.

50 Generally, it is preferred to use from 0.1 Flavouring substances according 1o the in- 115
to 0.5 mole of monosaccharide per 1 mole vention may be incorporated in 2 wide range
of amino reagent. of meat or meatlike products. They may,

Preferred flavouring subsianees having an  for example. be incorporated either as solu-
aroma and taste akin to cooked meat are tions or powders, as is convenient, in protein

55 ohinined when the ratio of cysieins to mono~  gels, in huncheon meats, in dry soup mixes 120
saccharide iz hetween 04:1 and 2:1 by and in meat spreads,
weight. 1t is prefermed to let the favouring sub-

The smount of water present should, in  stance age for about a week after its prepara-
practice, be at least 3, generally 15 to 25, tion, when optimum flavour is generally de-

60 times the amount, by weight of the total veloped. The favouring substance may 126
monosaccharide reagent. Amounts of up to  tend fo lose guality after azbout a2 month
1500 times may, however, be used. from its preparation. In the absence of air

The pH at which the reaction is carried ang light the substance or products in which
out is not critical although the mixture at it has been incorporated tend to Tetain their
65 the end of the reaction must not be alkaline. quality of flavour lfomger. Freeze-dried 130
U P et
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powders generally retain quality of favour
for a longer period than solutions,

The following ecxamples illustrate the
invention ; —

ExampLE 1,
The following substances were mixed hy
SUrring in a reaction vessel:—

Water 360 grams
DRibose 15,
B-Glucose 8 .,
B-Alanine 7 .
L-Cysieing 6,
L-Glatamic acid 15,
Glycine 5 .,

The vessel was then heated under reflux
for 2 hours by means of ap oi] bath at
130° €. After cooling the product to room
lemperature and keeping in 2 closed vessel
for 2 days, it was then brought to a rH of
0.6--6.8 by addition of alkali. This brown-
coloured solution had & taste and aroma
resembling cooked beef; a portion was dried
by freeze-drying and the Aavouring solution
Obtained later by reconstituting the powder
Wwith water,

Examprr 2.

The following substances were mixed and
then treated in exactly the same manner as
detailed in Fxample §:—

Water

D-Ribose

Giutathioge
{r-glutamyleysteinylglycine) 10

100 grams
5

39

2

The product, an orangs-coloured, clear
solution, had 2 taste and aroma resernbling
that of cooked besf,

ExamMprr 3,
The following substances were mixed and
then-treated in exactly the same manner as
detailed in-Example 1:-—

Water 300 grams
D-Ribose "3
L-Cysteine 9

E3

a

_ The product, a pale yellow coloursd solu-
tion, had a teste and aroma resembling that
of cooked pork.

ExXsMerr 4,

Crude cod fish flesh (30 grams} was hydro-
lysed by refluxing with 6N-hydrochloric acid
{200 grams) for 3 hours, then the acid was
substantially distilled off at reduced pressure
and the residual hydrolysate filtered and
brought to pH=6.7 with caustic soda. The
dark coloured solution of low molecular
weight amino compounds was then passed
through a short column, (3" % 2"} of activated

charcoal, giving a water-white solution.
This selution (300 ml, containing 4.2 mg. of
Kjeldahl nitrogen/ml) was then heated to
boiling for 3 hours after adding D-ribose
(5 g.) and L-cysteine (3 g.), a reflux condenger
being fitted to the vessel. After cooling the
product to room temperaiure and keeping #
for several days to “age” and mellow the
Havour, it wag adjusted to pH=6.6 by addi-
tion of alkall, The deep-orange coloured
solution had a strong taste and aroma re-
sembling cooked beef.

Purther experiments were carried out
using deflavoured sova bean protein 30 gy
in place of the crude cod fish flesh, and
deflavoured cod fish flesh (3¢ g} in place of
the crude cod flesh.

Commercially available charcoal-treated
hydrolysed (casein plus groundout profein)
powder (4 g} and L-cysteine (2 g} and D-
glucosa (1 g) and D-xylose (I g) and water
(100 g} in a vessel fitted with 2 reflux con-
denser were heated to bofling for 3 hours,
After cocling the product to room texaperg~
turs, it was brought to pH=25.7 by addition
of atkall. The brown-coloured solution had
ap aroma and taste resembling cooked meat.

ExaMPLE 6,

Cod flssh solution prepareq by hydrolysis
followed by charcoa] treatment, as described
in Example 4, (30 ml) and D-ribose (0.5 23
and L-cysteine (0.6 g.) were added to a bland
protein paste prepared from deflavoured
groundnat protein (140 .} and water (370 g)
inacan. The can was then sealed and auio-
claved for 1 hours at 10 pounds per squdre
inch steam pressure. The can was opened
after 6 weeks sioring and the contents had
a beef-like flavour.

This example wag repeated using a de-
flavoured soya beam protein pasts in place
of groundnut protein paste and a similar
tasting product was obtained.

WHAT WE CLAIM IS:—

L. A process for making a flavouring gub-
stance which comprises reacting a pentose
or hexose monosacchatide with cysteine in
the presence of a large excess of water at an
elevated temperature, the reaction mixiure
being not alkaline at the end of the reaction,

2, A yprocess according to Claim § in
which at least ons additional amino acid,
other than phenylalanine and methionine, is
present,

3. A process according to Claim 2 in
which at least three additional aming acids,
other than phenylalanine and methionine,
are present.

4. A process according to Claim 2 or
Claim 3 in which the additional amine acid
or acids ig or are chosen from ghitamic acid,

75

90

100

105

110

115
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glycine, o and S-alanine, thieonine, histidine,
Iysine, leucine, iso-leucine, serine and valine.

5. A process according to any preceding
claim in which heating is carred out for
from % to 4 hours under reflux.

6. A process according to any preceding
claim in which the amount of water ig at
least 5 times, by weight, the amouni of
monosaccharide present,

7. A process according to Claim & in
whick the amount of water present is from
15 to 25 times, by weight, the amount of
monosaccharide present.

8. A process according to any preceding
claim in which the molar ratio of mono-
saccharide t¢ amino reagent is between
0.04:1 and 0.8:1 by weight.

9. A process according to Claim § in
which the molar ratie of monosaccharide o
aming reagent is between 0.1:1 and 03:1
by waight,

10, A process according to any preceding
olaim in which the ratio of cysteine to mong-
saccharide is between 04:1 and 2:1 by
weight,

11. A process according to any preceding
claim which is carried out at 2 pi betwes
3 and 6.

12. A process according to any preceding
olaim ip which the amine reagent comprises
wydrolysed protein.

13. A process according to Chaim 12 In
which the hydrolysed protein is keratin.

14. A process according to any preceding

ws
D314

claim in which the amino reagent comprises
a peptide.

15. A process according o Claim 14 in
which the peptide is glutathione.

16. A process according io any preceding
claim in which the monosaccharide is ribose. 40

17. A process of incorporating a meal-
fike fiavour in a food product which com-
prises adding a pentose or hexose mono-
saccharide and cysteine 0 the food product
in the presence of water and heating the
mixture.

18. A process of incorporating a meat-
like flavour in o protein which comprises

45

“adding a pentose or hexose monosaccharide

and cysteine to the protein angd heating the
mixiure in the presence of water.

19. A process according te Claim 16 or
Claim 17 in which the monosaccharide is
ribose.

20. A procsss according to any of Claims
1—13 in which the product is converted to a
powder by fresze-drying,

21. Flavouring substances whenever made
by & process subsiantially as described
herein, 60

22. Food products which coptain a
flavouring substance whenever made by 4
process substantially as described herein.

UNILEVER LIMITED,
R. Jowas,
Agent for the Applicants,

PROVISIONAL. SPECIFICATION.

Flavouring Substances and their Preparation.

W, UniLEvER LIMITED, a Company regis-
tered under the Laws of Great Britain, of
Port Sunlight, in the County of Chesier,
England, do hercby declare this invention to
be described in the following siatement:—

The prosent invention relates to artificial
fiavouring substancss and o their prepara-
tion.

¥+ has beon found that Havouring sub.
stances capable of imparting to foodstully
savoury smell and faste, particularly re-
sembling that of cooked meai, may be

obtained by the reaction of a monosaccharide

or.a simple derivative thereof with an amine
acid or a simple derivaiive thereof, such as
a salt, in the presence of water and at an
clevated temperature.

The monosaccharide is preferably 2
pemtose, such as ribose, arabinose, or xylose
hut may bes 2 hexose, such as glucose,
fructase or glucosamine, As z simple mozno-
sacchardde derivative there may be men-
tioned monoacetons glucose. It may be
advaniageous o use a mixture of moBo-
saccharides which may countain either peat-
oses or hexosss or boiln Best results are

senerally obtained if the monosaccharide 90
used alone or in admixture with other pent-
ose or hexose monosaccharides s ribose, I
a hexose, such as glucose, is used in the
absence of pentoses, & substance having a
pleasant savoury smell and taste_rather than
that of raeat, is productd. Db or poly-
saccharides which yiekd the required mono-
saccharide under {hie conditions of the re-
action may also be used,

Flavouring substances according to the
invention may be obtained by using cysieine
or ¢ystine or 2 peptide comtaining a cysteine
or ¢ystine residue as the sole amino reagent,
Retter resnlis are generally obtained by using
cysteine or cysting in admixiure with one or
more, preferably three or more, other amino
acids, such ag glutamic acid, glycine, rypio-
phan, tyrosine, f-alanine, threcnive, bisti-
dine, lysine, leucine, iso-leucine or valine,
Di-, tri- or higher peptides, such as gluta-
thione, which comprise the requisite amine
acids may also be used in the reaction,
although ~peptides of molecular weight
greater than about 600 may be unsuitable.

¥t has been found that fish protein iz 3

100
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suitable starting material for obtaining a
mixture of amino zcids for the reaction, PEG-
vided that cysieine or oystine is added.
Preferably, the fish should first be de-
ftavoured, for instance, by the process des-
cribed in Specification No, 784.903. The
fish protein is then hydrolysed, for instance
by means of hydrochloric acid, and substan.
tially peutralised. The substantially nentral-
ised hydrolysate may be used, ag such, as
the amino reagent, provided cysteine or
¢ysting is added. The product is improved
by treating the substantially neutralised
hydeolysate with charcoal in order to remove
cerfain coustituents, such as phenylalanine,
ang then adding cysteine or cystine or a pep-
tide containing these befors using the mix-
ture. The presence of substantial amounts
of phenylalenine or of methionine in raix-
tures may give rise to non meat-like favones,
Other suitably treated protein hydrolysates
such as groundnut hydrolysate or casein
hydrolysate or mixtures of these may also be
used as the amine reagent,

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
other reagents will give rise to a product
having a flavour akin to that of pork. Im~
corporation of lactic acid or other acids in
the reaction mixture in many cases modifics
the flavour of the resulting substance to some
extent,

As little as 0.04 mol. of monosaccharide
per 1 mol of amino reagent may give a
satisfactory flavouring substancs. Amounts
of monosaccharide up to 0.8 mol, per 1 mol.
of aming reagent may bs used but a greater
amount of monosaccharide is generally
objectionable ag it tends to give rise to ex-
cessive sweetness of flavour, Generally, it is
preferred to use from 0.1 to 0.5 mol., £specia
aily 0.3 mol., of moncsaccharide per I mol,
of amino reagent.

The amount of water present is usually at
least 5, generally 15 to 25, times the amount

heating io reduce the danger of local over-
heating. Vigorous stirring during heating
may reduce the time required for completion
of the reaction,

The reaction may be carried out by heat~ 70
ing the mixture at or near the boiling point
under reffux.  In many cases the mixtare is
maintained at its boiling point for 1 1o 4
houes.  Similar results may be achieved by
heating for g longer period at a lower ten- 758
perature, for instance 70° C. The process
may also be carried out under rednced pres~
sure or under increased pressure when lower
or higher temperatures will be neeessary (o
maintain the mixture at or near it boiling 80
point. A reflux comdenser is normally fitted
to the reaction vessel whilst the reaction is
in progress. Conditions of heating should
be such as to avoid substantial caramelisa-
tion of the mizture, 85

The reaction may also be carried out by
adding the anhydrous reagents two a food
product in which it is desired to incorporate
a meat flavour and heating the product to
effect reaction, for instance by aumtoclaving 90
in 4 sealed can. When cartying out the
reaction by adding the reagents to a food
product it may be necessary to add 2 small
amount of water, but generally such products
will already contain sufficient water o en- 95
able the reaction to proceed.

It is preferred fo let the flavouring sub-
stance age for about a weelt after its prepara-
tion, when optimum favour is generally
developed. The flavouring substance may 100
tend to lose quallly after about a month
from its preparation. In the absence of air
and Hght the substance or products in which
it hag been incorporated tend to vetain their
quality of flavour lomger. Freeze-dried 105
powders generally retain quality of favour
for a longer period than solutions,

The following examples ilusirate the
invention,

bt

Exampir 1. 110
The following substances were mixed by
stirring in a meaction vessel:-—

of the total’ monosaccharide reagent, ?‘?QQSSA gi? gratus
50 LAme]ts of up to 1500 times may, however, Liﬁ?ﬁ% or cystime 009 115
se used, L-slutanme acif 17
The pHi at which the reaction is carried %igl?tan%c 18;C1d gé:’;r -
out is generally not critical although the pH L_g,;,r v f;‘ opaan 007
of the mixiure at the end of fhe reaction Wat osne 3l
55 should not be alkaline. It is preferred to vater o

&
&

a5

carry out the reaction at a pH between
3 and 6.

The reaction mixture may be in the form
of a solution or in the form of a slurry or
shudgy mass, depending on the concentration
of reagents and on the conditions of heating,
The saccharide may be brought into sclution
befors heating is begun in order to roduce
any danger of charring.  Stirring of the
mixed reagents may be advisable during

Stirrlag was continued duting the subsequent 120
heating. A refux condenser was fitted 1o

the reaction vessel and this wag then heated

in an oil bath maintained at 140° for 4
hours. The rsaction vessel wag then allowed ‘
to oool and the Bavouring substance was 128
then decanted.

ExameLr 2.
A flavouring substance was obtained,
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ysing the same reaction as in Example 1, 2.5 ml. (containing 1.269% nitrogen) of the 35
by mixing together and heating the following  filtrate were added, with gtirring, 1o G.16
substances. gram of L-cysteine and 0.10 gram of D-
Tibose in & reactiom vessel, Stirring was
: Trriboge 008 grams continned during sobsequent heating. A
b D-glucose 009 reflux condenser was fitted fo the rcaction 40
Fructose 005, vessel and this was then heated on an ofl
B-alanine g, bath maintained at 140° C. for 45 minutes.
I-cysteine 01, The vessel was then taken off the oil bath,
L-glutamic acid 017 ., cooled to 70° €. and maintained at that tem- -
10 - DM rytophan 005, perature for 16 hours. The reaction mix- 45
Water - 3 ml ture wag then aflowed to cool and the
. flavouring substance decanted.
EXaMPLE 3,
A flavouring substance was obtained, EXAMPLE 5.
using the same reaction conditions ag those
15 described in Fxamgple 1 except that heating Glutathione (.10 grams
was discontinued after 2 bours, by mixing Trribose G.0s H0
together and heating the following sub- Water I mi
STANCES 1~
were mixed and heated under reflux for 2
Drribose - .15 grams hours at 100" C.
20 L-cysteine 030 L,
Threonine 007 ., EXAMPLE 6.
Glycine 0.045
L-tyrosine 007 . Spray dried groundnut/ 55
-Di-histidine 009 ., casein hydrolysate powder 0.4 grams
&5 ‘Water 3 mh L-cysicine 02 ..
- D-glucose 01 .
Exaners 4, D-xylose 81 .
Cod flesh wag deflavoured ag described in Water 4 mi 60
our co-pending Application No, 24821/54
{Serial No. 784,905). The deflavoured flesh  were mixed and heated uader reflux for 2
30 wag hydrolysed with 6N hydrochloric zcid  hours at 100° C. and then 16 houss af about

and the hydrolysate solution so oblained
was neuiralised with sodium hydroxide sohu
tion, stirred with activated charcoal and then
filtered.

700
UNILEVER LIMITED,
R. Jonas,
Agent for the Applicants.

Abingdon : Printed for Her Majesty’s Stationery Office, by Burgess & Son (&bingdon), Litd.—1960.
Published ab The Patent Offes, 25, Southampton Buildings, London, W.C.2,
from which copies muay be obtained.
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arbon stoms, which  mixtures of dextro-rotary and levo-ratary iso-
aldehyds is capable of existing ouly in the mers may be used.
acyclic form and has at least one hydrogen Ir is not essential to use individual ammo
atom antached to the same carbon stom 88 that  acids: salts, simple compounds such as esters
t¢ which an aldehyde (—CHO) group is or bydroxy compounds, peptides or proteins 6%
- which will give rise to the desired amino acids
Aldehydes containing from 2—8 cacbon under the conditions of reaction can be used.
atoms have been found wsefd in processes In particular, it hay heen found thar fish
according to the inveaton. Such aldehydes protein is a suiable starting yuaterial for
are for instance meono-aldehydes containing  obtaining a mixture of amine acids for the 70
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atoms, alpha and  thereof is added. Crude fish protem, such as
beta hydroxy aldehydes containing from 2—8  ood flesh, may be used bur preferably the fish
carbon atoms, patticulardy C,, C, and C, bera- protein should first be deflavoured, The fish
hydroxy aldebydes which may be derived protein is hydrolysed, for instance by means 75
from C—C, acydlic unsubstitared mono-  of hydrochloric acid or
aldehydes by aldol condensation. neairalised. The nentralis
There may be mearioned as examples of be used, as such, as the &mine reagent pro-
unsubstitoted mone-aldehydes: acetaldehyde, vided fhat cysteine or a source therecf is
d isobutyraldehyde, added. To obtain a flavouring substance 890

for instance with charcoal,

caustic soda, and
ed hydrolysate may

cat-fike flavour g
must be trepted,
m order to remove
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e

Motif Exhibit 1150, Page 926 of 1599



PATENT SPECIFICATION

Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

NO DRAWINGS

Inventors: CHARLES GERARD MAY, and IAN DOUGLAS MORTON

858.660

Dets of filing Completa Spacificatien Oct. 4, 1957,
Appitcatien Date Oct, 5, 1956,
Complate Specification Published Jan. 11, 1961,

No. 30504/56,

Internstional Classification —A231

10

30

35

40

COMPLETE SPECIFICATION
Flavouring Substances and Their Preparation

We, UNILEVER LIMITED, a Company regis-
tered under the Laws of Great Britain, of Port
Suntight, in the County of Chester, Bngland,
do hereby declare the invention, for which
we pray that & pateat may be granted to s,
and the method by which it & to be per-
formed, to be particelarly described in and
by the following statement:—

The present fmvention relates to processes
for the preparation of flavowring substances,
flavouring substances so prepared and fo food
products confaining  such flavouring  sub-
stances,

The present invention provides a process
for the preparation of a flavouring substance
which comprises reacting en amine reagent
comprising cysteine in the presence of water
and af an clevated temnperature with an slde-
kyde centaining at least 2 carbon atoms, which
aldehwde is capable of existing only in the
acyclic form and has ar lsast one bydragen
awom attached to the same carbon atom as that
to whichk an aldehyde (-~~CHO) group is
attached,

Aldehydes conwining from 28 carbon
atoms have been found useful i processes
according to the invention, Such aldehydes
are for instance mono-aidehydes containing
from 2-—4 carbon atoms, di-aldehydes con-
taining from 25 carbon atoms, alpha sod
beta hydroxy aldehydes containing from 2—3
carbon atoms, particularly C,, €, and C, beta~
hydroxy aldehydes which may be derived
from Cp—C, acyclic unsubstituted mono-
aldehydes by aidel condensstion,

There may be mentoned as examples of
unsubstituted mono-aldehydes : acetaidehyde,
propionaldebyde and #~ and isobutyraidehyde,
s examples of di-aldehydes, glyoxal and
glataraldehyde and as examples of alpha-
hydrexy aidehydes, glycollic aldchyde and
glycersidehyde. Mixtures of aldehydes may be

[Price. ="

used ¥ desired, as exemplified by those
obained by the periodate oxidation of starch
as is described, for instance, in the Journal of
the American Chemical Society, 74. 5522,
(1952,

Flavouring  substances according 1o the
invention may be obtained with advantage by
using, in aditon to cystefue, at least one of
the amino acids arginine, ghitamic acid, pro-
line and histidine. Preferred Havours are
obtained by using cysteine and ar least one
of said acids in admixture with one or mors,
preferably three or more, other amine acids
such as glycine, alpla and beta-alagine,
threonine, Iysine, lencine, iso-leucine, sering,
valine and cystine.

Both naturally cccurring {optically active)
forms of the amino acids agd optically inactive
mixtures of dextro-rotary and levorotary iso-
mers may be used,

It is not essential to wse individual amino
acids: salts, simple compounds such as esters
or hydroxy compounds, peptides or proteins
which will give rise to the desired amnine acids
under the condidons of reaction can be nsed.

In particular, it has been found that Ash
protefn §s & saitable starting material for
obmaining a mixture of amino acids for the
reaction, provided that crysteine or 2 source
thereof is added. Crude fish protein, such as
cod flesh, may be used but prefexably che fish
protein should first be deflavoured. The fish
protein is hydrolysed, for instance by means
of hydrochioric acid or caustic sods, and
neutralised. The nentralised hydrolysate may
be used, as such, as the aning Teagent pro-~
vided that cysteine or a source thercof is
added. To obtiin g flavouring  substance
capable of imparting a meatlike favonr to
foodstuffe the hydrolysate must be treated,
for instance with charcosl, in order to remove
penylalanine and methionine, whilst cysteine
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or a source thereof must be added before
using the mixware. The presence of substantiel
amounts of phenylalanine or of methionine
in mixtures tends to give dse to floxal or

otato-like aromas and non meat-like favours.
%maﬂ amounts Gf other aromatc amino
scids such as tyrosine and tryptophan may N0t
be objectionable but large amounLs shonld
preferably  be  aveided. Other  protein
hydrotysates which have been suisably treated
to remove phenylalanine and methionine such
as proundout hydrolysate, casein hydrolysate,
ar mixtures of these may also be used as the
aming reageny, provided that cysiems o 2
source thereof is added.

Factors which may effect the nature and
quality of the flaveur produced include the
nature and relative amounts of the aldehyde
and ansne reagent used, the amonnt of water
present and the tme and temperatuse of
heating. Thus, to obtain a_product having 2
flayour particularly resemibling thar of meat
the aming reagent should preferably conrain
about 14 times, by weight of the weight
of cysteine present, of amino acids additional
to crysieine, of sources thereof I amownis
such ss will give rise to an equivalent weight
of such acids.

T desired, a proportion of pentose SUgArs,
in particular ribose, may be inciuded in reac-
tion mivtures employed in processes accord-
ing to the invention. Inclusion of such
penroses generally results in reaction produers
which fmpart flavours baving a greatew
resemblance to that of beef. Excessive amounts
of pentose sugars, however, may impart exces~
cive sweetness to the favouzing substance.

As lttle as 0.1 mole of aldehyde per 1 mole
of amino reagent may give a satisfactory
favouring substance. By © amine reagent 15
mcant the totat of amino acids and desive-
dves thereof present imclusive of cysteine,
Amounts of aldehyde of up to 1 mole per i
mole of amimo reagent may be used  but
greater amounts mey be objectionable. 0.23
mole 1o 0.75 mole of aldehyde per 1 mole of
amine reagent is prefexred, the most preferred
ratio being about 0.5 mole of aldehyde per 1
mole of amino reagent

The reaction is carried out in the presence
of water. The amount of watsr present should
be ar least 5, generally 13 to 25, times the
amount, by weight of the aldehyde. Amounts
of water of up fo 1500 times may, however,
be used.

Preforred  favouring substances  can be
obtained if the pH of the reaction Mixfure
at the end of the reaction is not atialine; it is
preferred to cary out the reaction at pH of
from 2w 7. .

The reaction mixture may be in the form of
a solution or in the form of a shuxy or sludgy
mags, depending on the concentration of
reagents and on. the conditions of heatng. In
arder to reduce any danger of charring, any

solid veagent should be brought into solution
to as preat an cxtent as possible Stirring of
the mized reagents may be advisable during
heating to reduce the damger of local over-
heating, Vigorous stirring during heating may
reduce the time reguired for completion of
the reaction.

The reaction may be carsied out by heating
the roisture under reflux. In many cases the
msture is mamntained at its boiling point for
from & to 4 hours, generally at least for 1
hour. It is desizable that refluxing should not
be continued for more than about 12 hours.
Similar resolts may be uchieved by heating
for a longer period at & lower temperajure,
for instance 99° . when about 18 hours is
sufficient, or 70° C., when 24 to 30 hours
heating may be required, or a lower tempera-
ture for a longer time. This process may also
be- carried out under reduced pressure of
under increased pressure when fower or higher
remperatures will be necessary to maintain the
mistare at or near is boiling point. A reflux
condenser is normally ficted to the reaction
wessel whilse the reaction is in progress. Con-
citions of heating should be such as to avoid
substantial caramelisation of the mixture, Any
nngeacied volatile aldehyde may be removed
at the end of the reaction. '

The reacton may aiso be carried out by
adding the reagents o a food product in which
it is desived to incorporate 8 SaVOUry or meRt-
Yike flavour and heating the product to effect
reaction, for instance by autoclaving in 2
sesled can. When carrying out the reaction by
adding the reagents to a food product it sy
be necessary to add a small amount of water,
but generally such products will already con-
tain sufficient water to enable the reaction t©
procesd. -

The resction products may be used as such,
or they may be comverted to freeze-dricd
powdars. Such powders may tend to be
hyproscopic.

Flavouring substances according to the
invention may be incorporated in a wide
range of meat or mestlike products. They
may, for ezample, be incorporated either as
solutions or powders, as is convenient. Food
groducts such as protein gels, Tacheon meats,
dry soup mixes, meat spreads, and similar
products may, with advantage, have flavouring
substances prepared accerding- to the pro-
cesses of the invendon incorperated in them.

The favouriag substances prepared accord-
ing to the processes of the fnvention may be
used in food products where savoury flavours
are reguired, or they may be used to enhance
the flavour of meat-containing products,

"It is preferred to ler the Havouring sub-
stance age for abour 3—3 days after its pre-
paration, when opdmum favour is generally
developed. The flavouring substances may
tend to lose quality after about 3 weeks from
jts preparation. In the absence of air and
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light the substance or products in which it
has been incorporated tend to retain their
quality of favour lomger. Preeze-dried
powders generally retain quality of favour
for a longer period than sclutons,

The following exawnples illustrate the pro-
cesses of the invention.

Txamrry 1

Deflavoursd cod fesh (30 g) was
hydrolysed by refluxing with 6N-hydrochioric
acid (200 g) for 8 hours. The acid was dis-
tilled off at reduced pressure and the residual
hydroiysate after addition of water was
filtered and browght to pH=6.7 with caustic
sada. The dark coloured solution was then
passed through a short column (3" x2*) of
activated charconl giving a water-white solo-
tion, This solution (300 ml, containing 4.2
mg. of Kjeldahi nitrogen/ml) was then
heated to boiling, under reBux, for 3 hours
after adding glyceraldehyde (5 g) and L-
cysteine (6 g.). Excess of glyceraldehyde was
removed by steam distifation and the reaction
mixture was then cooled to room temperature
and stored for several days in a closed vessel,
A meatdike flavour developed during this
time.

ExaMpLE 2

The following ingredients were mixed and
heated, under refux, for 3 howrs in an oil
bath at 130° C,

L-cysteine - - . o .

Deflavoured cod flesh hydrolysate

{prepared as in Example 1) 300 ml

" Iso-butyraidehyde ~ - - . 3 g

After 3 hours the reflux condenser was
removed and heating continved for a shore
while in order to remove unreacted iso-
butyraidehyde. The resniting sohuion had a
taste and aroma resembling that of meat,

The example was repeated vsing () acet-

. aldehyde (5 g.) and (b) propionaldehyde (5 g.)

50

55

in place of iso-butyraldehyde and in both
cases the resulting solution had a taste and
aroma. resembling that of meat,

WHAT WE CLAIM 1S:— -

1. A process for the preparadon of a
flavouring substance which comprises reacting
an amino reagent comprising cysteine in the
presence of water and at an elevated tem-
perature with an zldehyde containing st least
two carbon atoms, which aldelivde is capable
of existing only in the scyclic form and has at
least one hydrogen atom sttached to the same
carbon arom as that to which an aldehyde
group is artached. )

2. A process sceneding &0 Claim 1, In which
the aldehyde is a C,, C, or G, heta hydroxy
aidehyde, )

3. A process according to Clim I, in

which the aldehyde is a di-aidehyde contain-
ing from 2 to 5 carbon atoms,

4. A process according to Claim 1, in which
the aldehyds is a mono-aldehyde of from 2 to
4 carbon. atoms,

3. A process according to Claim 4, n
which the aldchyde is acetsldehyde.

6. A process according to Claim 4, in
which the aldehyde is propionaidehyde.

7. A process according to Claim 1, in which
the aldehyde compound is an aipha hydroxy
aldehyde.

8. A process according to Claim 7, in which
the aldebiyde is glyceraldehyde. .

9. A proeess according to any preceding
claim, in which the amino reagent also cone
tains at least one of the amino acids arginiae,
glutamic acid, proline and histidine.

10. A process according te Claim 9, in
which the amino reagent coutwine at least
three additionsl amine acids other than
phenylalanine and methionine,

11. A process according to Claim 16, in
which the additional amino acids are aiy of
the amino acids: glycine, glpha and bets-
alanine, threonine, lysine, leucine, iso-leucine,
serine, valine and cystine,

12, A process according to any preceding
claim, in which from 0.1 to 1 mole of alide~
hyde per 1 mole of amino reagent Is used.

13, A process according to Clim 12, in
which from 0.25 to 0.75 mole of aldehyde per
! mele of amino reagent is used.

14. A process according to any preceding
claim, in which the amownt of water present
Is at least 5 times by weight of the weight
of aldehyde.

15. A process according to any preceding
claim, in which the amine reagent contsins
about 1 to 4 times by weight of the weight
of cysteine present of amino acids additional
W cysicine.

16. A process according to any preceding
;ia:m% which is carried out at a pH of from

to 7,

17. A process according to any preceding
claim, in which the reaction is carried out by
heating the amine reagent and the aldehyde
under reflux,

18. A process of incorporating a sav or
meat-like flavour in a food product in which
an aming reagent comprising cysteine and an
aldshyde containing at least 2 carbon atoms,
which aldehyde is capable of existing only in
the acyclic form and has at least one hydrogen
atom atached to the same carbon atom ag that
to which an aldshyde group is astached, are
added to the food product and the food pro-
duct is heated in the presence of water.

19. A process for making 2 flavouring sub-
stanice substantiafly 2s hereinbefore described
in Bxample 1 or 2. ' ‘
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70. A flavouring substance prepared by &
process according to any of Claims 1 to 17
inclustve.

21. A food product in which there is incor-
porated a flavouring substance prepared by the
pracess of any of Claims 1 to 19 inclusive,

UNILEVER LIMITED,
R. Joaas,
Agent for the Applicants.

PROVISIONAL SPECIFICATION
Flaveuring Substances and Their Preparation

We, Unitsver LoveTen, a Company regis-
tered under the Laws of Great Brimm,
Port Sumlight, in the County of Chester,
England, do hereby declate this invention o
be deseribed in the following statementi—

The present invention relawes to artificial
fiavouring substances and to their preparation.

It has been found thap flavouring substances
capable of imparting to foodstuffs & savowy
smeil and taste, particalarly resembling that
of cooked meat, may be obtained by reacting
an amine reagent comprising cysteine with an
aliphatic aldchyde in the presence of water
and at an elevated femperature.

Atiphatic aldehydes which may be used
sccording to the invention include short chain,
preferably  Ce~Co aliphatic  aldehydes,
potably accraldehyde, propionaldehyde and R~
and iso-butyraldehyde. Short chain aliphatic
digldehydes, preferably contamimg 25 C
stoms, incloding glyozal and glutaraldehyde,
short chain hydrozyaidshydes, such as glycol-
He aldehyde and glyceraldchyde, and
short chain S-hydroxyaldehydes (*aldols N
particularly the G, G, and € S-hydeoxy-
aldehydes which may be derived from the
Ce-C, simple atiphatic aldehydes described
ghove by aldel comdensation, may alse bs
used.

Preforred mixtures of aldehydes for use
according to the invention arc those obtained
by the periedate axidation of starch, such as
is descoibed, for instance, in the Journal of
the American Chemical Soclety, 74, 3522,
(1952). .

Flavouring substances according 1o the
invention may be obgined by using an aniRo
reagent comprising  (8) cysiene and (b

arginine or glutamic acid or proline of
histidine. With reference to componsnt (b),

the acids may be used singly, or in combina-
tion. Preferred favours are obtained by using
components (2) and (¥} in admixture with one
or more, preferably three or more, other amine
acids sach as glycine, # and Balanine,
threonine, lysine, leucine, iso-leucine, serine,
cystine and valine. .

¥ is not essential to use individual amino
acids: - salts, simple compounds such as esters
or hydroxy compounds, pe gdes or proteins
which -will give rise to the desired amino
acids nnder the conditions of reaction can be

In particilar, it has been found thay fish
protein is a sujtable starting material for
obtaining 2 mixture of amino acids for the
reaction, provided that cysteine s added.
Crude fish proteins, such as cod flesh, may
be used, but preferably the fish should frst
be deflavoured, for instance, by the process
described in Specification No. 784,905, The
fish protein is then hydrolysed, for instance,
by means of hydrochleric acid or caustic soda,
and substantially neutralised. The substan-
tlally neuteatised hydrolysate may be used, as
such, as the amino reagent, provided cysteine
is added. The hydrolysate must be treated, for
instance, with charcoal, in order to remove
phenylalanine  and  methionine,  whilst
cysteine or & source thereof must be added
before using the mixture, The presence of
substantial ameunts of pheaylalanine or of
methioning is mixtures tends to give xise 1O
undesirable floral or potate-like aromas and
non meat-like Savours, Small amounts of other
gromatic amine acids such as tyrosine
tryptophan may be objectionable but lazge
amounts should preferably be avoided. Other
protein hydrolysates which have been suit-
ably treated to remove phenylalanine and
methionine such as groundeut hydrolysate or
casein hydrolysate or mixtures of these may
be used as the amino reagent, provided
cystein or 8 $ource thereof is added.

Factors which may affect the nature and
quality of the favour produced include the
natare and relative amouats of the aldehyde
and aming reagent used, the amount of water
present and the time and temperature of heat-
ing. Thus to obtain a product having a Havour
resembling that of -meat the amino resgent
should preferably conwmin sbour 14 times,
by weight of the weight of cysteine present, of
amiino acids additional to cysteine, or amounts
of derivarives such as will give rise to an
equivalent weight of such acids.

If desired, a proportion of pentese sugars,
in particular ribose, may be included in reac-
tion mixtures according to the invention.
Taclusion of such pentoses generally results
in resction preducts which impart Haveurs
having a greater resemblance to that of beef.
BExcessive amounts of pentose sugars, however,
may impart excessive sweetness to the favour-
ing substance.

As little as 0.1 mole of aldchyde per 1 mole
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of amino resgent may give a satisfacrory
Aaveuring substance. By “amino reagent ™ is
meant the total of amine acids and derivatives
thereof present, inclusive or cysteine. Amounts
of aldehyde up to 1 mole per 1 mole of amino
reagent may be used bur greater amounts muy
be objectionable, 0.25 mole to 0.75 mole of
aldehyde per 1 mole of amino reagent is pre-
ferred, the most preferred ratio being about
0.5 mole of aldshyde per 1 mole of amine
reagent,

The amount of water present should be at
least 5, generally 15 to 25, times the amount,
by weight, of the aldehyde. Amounts of up
te 1300 times may, however, be used,

The pH at which the resction is carried
out is not critical aithough the pH of the
mixture ar the end of the reaction should
preferably not be allaline. It is preferred to
carry out the reaction at a pi¥ of between 2
and 7.

The reaction mixmre may be in the form of
a soluticn ot in the forms of a slurry or sludgy
mass, depending on the concentration of
reagents and on the conditions of heating. In
order to reduce any danger of charring, any
solid reagent should be brought into solution
fo as great un extent as possible. Stirring of
the mixed reagents may be advisable during
heating to reduce the danger of local over-
heating, Vigorous stirring doving heating may
reduce the time required for completion of the
reaction.

The reaction may be carried out by heating
the mivture under reflux. In many cases the
mizture is maintsined at its boiling point for
from % to 4 bows, gencrally at least for 1
hour. It i5 desirable that refluxing should not
be continued for wore than sbour 12 hours.
Similar results may be achieved by heating
for a longer period at 4 lower temperature,
for instance 70° C, when 24 to 30 howrs
heating may be required. The process may
also be carried out onder reduced pressure or
under increased pressure when lower or higher
temperatures will be necessary to maintain the
mixture at or near its boiling point. A reflux
condenser is normally fitted o the reaction
vessel whilst the reaction is in progress. Con-
ditions of heating should be such as to avoid
substantial ceramelisation of the mixture. Any
unreacted  volatile sldehyde should be
removed at the end of the reaction.

The reaction may also be carricd out by
adding the reagemis 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 = sealed can. When carrying out the reace
tion by adding the reagents to a food product
it may be necessary to add a small amount

of water, but generally such preducts will
already contain sufficient water to enable the
reaction to procesd.

The reaction products may be used as such,
or they may be couverted to freeze-dried
powders. Such powders may tend to be hygra-
scopic,

Flavouring  substances according to the
invention may be incorporated in a wide range
of meat er mear-like products. They may, for
example, be incorporated either as solutions
or powders, 8s is convendent, in protein gels,
in luncheon meats, in dry soup muixes and in
meat spreads and similar products,

The flavouring substances may be used in
artificial mesg products, or they may be used
to eghance the flavour of mest-containing pro~
ducts,

Te s preferred to b the favouring sub-
stance age for about 35 days after its pre-
paration, when optimum flavour is generally
developed. The favouring substance sy tend
o lose quality after about 3 weeks from its
preparetion. In the absence of air and light
the substance or products in which it has
been incorporated tend to remin their quality
of flavour longer. Fresze-dried powdess
generally retain quality of flavour for a longer
periad than solutions,

. The following examples illustrate the inven-
tion,
Hyamprr 1

Deflavonred cod flesh (30 grams) was
hydrolysed by reflusing with 6N-hydrochloric
acid (200 grams) for 8 hours. The acid was
substantially distilled off at reduced pressure
and the residual hydrolysare after addition of
water was filtered and brought o pH=67
with caustic soda. The dark coloured solution
was then passed through s short column
(3" X 2"} of activated charcoal giving a water-
white solution. This solution {300 mi, con-
tining 4.2 mg. of Kjeldabl aitrogen/ml) was
then heated to boiling, under reffux, for 3
hours after adding glyceraldehyde (5 g.) and
L-cysteine (6 g.). The excess glyceraldehyde
was removed by heating the fask without
reflux condenser for a short fime and the
contents cooled to room temperature and
stored for several days in a closed vessel A
teat-like flavour developed during this time,

Examperr 2
The following ingredients were mixed and
heated, under reflux, for 3 hows o an oi
bath ar 130° C
Leeysteine - - - . .
Deflavoursd cod flesh hydrolysare
{prepared as in Example 1) 300 ml
Iso-bugyraldehyde - - - . 3 g
After 3 howrs the reflux condenser wag
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butyraldehyde. The resulting solution had a Agent for the Applicents.

taste and aroma resemsbling that of meat.
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We, Uwigver Lpurep, a  Company
registered under the laws of Grest Britain, of
Port Sunlight, in the Coumy of Ghester, Eng-~
land, do hereby declare the inveation for
which we pray that a patent may be granted
o us and the method by which it is to be
porformed, to be particularly described in and
by the following statement: —

he present invendon relates to processes
for the preparation of flavouring substances,
flavouving substances prepared by such pro-
cesses and also to food products containing
such flavouring substances,

The present invention provides a process
for the preparation of a favouring substance
which comprises reacting an amine reagent
comprising cysteine with & furan compound
as hereinafter defined in the presence of water
znd at an elevated temaperatuze.

Flavouring snbstances capable of imparting
a savoury odour or taste to foodstuffs, especially
® meat-like taste, can be prepared by pro-
cesses fn accordance with the invention,

The term “furan compound ” is used in
this specification to denote a compound of
the class consisting of furan and 2-substituted
furans whicl have the 5-position unsubstitused.

Suitzble substituent groups for the Z~posi-
tion of the furan ring are carben-containing
groups linked to the fursn ring through a
catbon atom of the group. Such substitvent
groups include hydrocarbon growps, for in-
stance alkyl groups. The substituent group may
alss be 2 substituted hydrocarbon group, for
inszance an alkyl group having artached there-
to any one of the groups amino, hydroxy and
acetyl: thus, examples of 2-substitated furan
compounds which may be used in processes
according to the invention will include furfuryl-
amire, furfuryl alcoho! and furfuryl-2-acetone
[which may also be designated: 2-(2%-aceryl-
ethybfuran], Other suitable substituent gRouUps
are those containing a carbonyl function, for
instance aldehyde and carboxylic groups: thus
examples of Z-substituted furans which may
be used in processes according to the inven-
{Price 35.6d.]

Price 25p

tionr and which have sach groups are furfur-
aldehyde and furoic acid.

Examples of furan compounds which may
be msed according to the invention are:

|CEGR

ferfusryl aloahisl) 2

Fural I
ureic acid coX

of

Furfural dehyde U dug
furfurylamine g ] & 2331-2

farfuryl-2-acetons

‘ CEE_CEIQDDOHB

furan

Furfuraldebyde is the preferred compound
and should be freshiy distifled before use. Other
furan compounds which may be derived from
pentoses and pentosans are also preferred,

In addition to cysteine the amino reagent

Vs o
& g;_u__,%

o i
PTERR & 'i’-ﬂr'"
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should preferably also contain at least one of
the amine ackds arginine, glutamic acid and

" proline. Preferred flavours can be obmined by

dding at least ome, preferably three or more,
other amino acids such as glycine, alpha and
beta slamine, threondne, lysine, leucine, iso-
leucine, serine, valine, histidine and cystine,

Tt is mot escential fo use individual amino
acids, Salts, such as monosodivm glutamate,
simple compounds, such as esters or hydroxy
compounds, peptides, such as glutathione, or
proteins which will give rise to the desired
amino acids under the conditions of reactior
may be used, Both racemic and naturaly
occurzing forms of the amine acids may be
ased.

In particuldr it hes been found that fish
protein is a suitable starting matsaial for obtain~
ing a mixture of amino acids for the reaction,
provided that cystefne or a source thereof i
added. Crude fish protein, such as cod flesh,

_may be used, but preferably the fish should

first be deflavoured, The fish protein is then
hydrolysed, fér instance by mesns of hydro-
chioric acid or caustic sods, and substantially
neatralised. The substantially neutralised
hydrolysate may be used, as such, as the amine
reagent, provided cysteine or & source therecf
is added. To obtain a favouring substance
capable of imparting a mear-like taste to food-
«tuffs the hydrolysate wmust be treated, for
instance with charcoal, in order to remove
phenylalanine and methionine, whilst cysteine
or a source thersof must be added before using
the mixture. The presence of substantial
amounts of phenylalanine or of methicaine in
piixtures tend to give rise to floral or potato-
like aromag and non meat-like flavours. Small
amounts of other aromatic amine acids such
as tyrosine and tryptophan may not be objec-
tonable bug Jarge amounts should preferably be
avoided, Other protein hydrolysates which have
heen suitably treated to remove phenylalanine
and methionine such gs groundnut hydrolysate
or cassin hydrolysate or mixtures of these may
also be used as the amino resgent, provided
cysteine or a source thereof is added.

Factors which may affect the nature and
quality of the flavour produced include the
ngtuze and relative amounts of the furan com~

water present and the time and tunperature
of heating. Thus, to obtain a product having
a savoury fsvour particularly resembling that
of meat the amino reagent should preferably
contain about 1—4 times, by weight of the
weight of cysteine present, of amino acids addi-
tional to cysteine, or amounts of derivatives
such as will give tise to an equivalent weight
of such acids,

If desired, a proporton of pentese sugars,
in particular ribose, may be included in re-
aétion mivtures employed in processes accord-

'5:' ing to the invention. Inclusion of such pentoses
&

generally results in reaction products which

impart favours having a greater rescmblance
to that of beef, Excessive amouunts of pentose
sugars, however, may impart ezcessive sweet-
ress to the Javouring substance.

As Hitle a5 .05 moles of furan compound
per 1 mole of amino reagent may give a satis-
factory flavouring suhstance. By * amine re-
agent ™ is meant the total amino acids and de-
rivatives thereof present, inclusive of cysteine.
Amounts of furan compound of up o 073
moles per 1 mele of amino reagent may be
used bui greater samounis may be objection-
able. About 0.5 moles of furan compound per
1 mole of aminy reagent is preferred.

The amount of water preseny should pre~
ferably be at lesst 5, generally 15 to 25, times
the amount, by weight of the furan compeand,
Amounts of up to 1500 times may, however,
be used,

Preferred  favouring  substances can be
abtained if the pH of the mixture at the end
of the reaction is not alkaline; ir is preferred
to carry out the reaction at o pH of from 2
te 7.

The resction mixture may be in the form
of a solution or in the form of a slurey or
sludgy mass, depending on the concentzation
of reagents aud on the-conditions of heating.
In order to reduce any danger of charring, any
salid reagent should be brought into solution
to &3 great an extent as possible, Strring of
the mived reagents segy be advisable during
heating to reduce the danger of local over-
heattng, Vigorous stirring during heating may
reduce the time reguired for completion of
the reaction.

The reaction may be carried out by heating
the mixture under reffux. In many cases the
mixture is maintained at its beifing point for
from 3§ to 4 hours, generally at least for 1
hour, It ig desirable that refluxing should not
be continued for more than about 12 hours
Similar results may be achieved by heating
for a longer peried at a lower temperature,
for instance 90° C. when about 18 howrs
heating is necessary, 78° C, when 24 to 30
howrs heating may be required, or at a lower
temperature for an even longer time, The
process may also be carried out under reduced
pressure or wunder increased _pressure  when
lower or higher temperaturey will ba necessary
10 maintais the mixture at or near its boiling
point, & reflux condenser is normally fitted
to the reaction vessel whilst the reaction is in
progress, Conditions of heating should be such
as to avoid substantial caramelisation of the
mixtuze. Any unreacted furan compound should
preferably be removed at the end of the re~
actjon,

The reaction may also be carried out by
adding the reagents to a food product ig which
it is desired to incorporate & sgvoury flavour
and heating the product to effect regction, for
instamce by sutoclaving in a sealed can. When
carrying out the reaction by adding the reagents
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to & food product it may be necessary to add a
smell amount of water, but generally such pro-
ducts will already contain sufficient water o
enable the maction to proceed. Care should
be taken to avoid the presesce of excess furan
compound in the food product,

The reaction products may be used as such,
or they may be converted to powders, for
instance by freeze drying. Such powders may
tend 10 be hygroscopic,

Flavouring substances prepared according to
the processes of the invention may be incor-
perated in & wide range of meat or meat-like
food products, They may, for example, be
incorpoxated either as solutions or powders,
as is convenient. Food products such as pre-
tein gels, huncheon meats, dry soup mixes,
meat spreads, and similar products may, with
advantage, have favouring substances prepared
according to the processes of the invention
mcorporated in them,

The Savouring substances preparsd accord-
ing to the processes of the invention may be
used in food products where & savoury flavour
is equired and they may be used to enhance
the favowr of meat-containing products,
It is preferred to lot the favouring substunce
age for sbour 335 days after its preparation,
when optimum flavour is generally developed.
The flavouring substence may tend to lose
quality after about 3 wecks from ity prepara-
tion, In the absence of air and light the sub-
stance or products in which it hag been incor-
porated tend to retain their quality of flavour
longer, Freezedried powders generally retsin
quality of flavour for a longer period than
solutions,

The following examples illustrate the inven-
tion,

Examere 1,
Water 200 g
DL~Cysteine & g
Furfuraldehyde 5 &
Arginine 16 g

The above mixture was heated for 3 hours
in a round-bottomed flask fitted with reflux
condenser in an oi} bath at 130° C. At the end
of this time the reflux condenser was removed
and heatlng carried out for a short time in
order to remove unreacted Ffurfuraldebyde.
Afrer cooling, and storage of the product in a
closed vessel for two days it had » savoury
meat-like favour,

ExaMPLE 2,

Deflavoured cod flesh (30 grams) was
hydrolysed by refluxing with 6N-hydrochloric
acid (200 grams) for 8§ hours, The acid was
substantially distilled off atr reduced pressure
and the vesidual hydrolysste after addition of
water was filtered and brought o pH 6.7 with
caustic soda, The dark coloured solution was

e passed through & shore colemw (3 X27)
of activated chercoal giving & water-white
solution, This sohution (300 cc. containing 4.2

mg. of Kjeldahl nitrogen/mL) was then heated
to boiling, under reflux, for 3 hours after
sdding furforaldehyde (5 g) and L-cysteine
{6 g.). The excess furfuraldchyde was removed
by heating the flask without reflux condenser
for a short time and the contents cooled to
room emperatire dnd stored for several days
in a closed vessel, A savoury meat-like favour
developed during this time.
ExamMpers 3.

The following ingredients were mixed and
hested, under reflux, for 3 hours i an oil
bath at 130° C,

L-cysteine 6 g
Deflavoured cod fish hydrolysate 300 mls.

(prepared as in Example 2),
D-ribose

1eg
Furfuraldehyde

4z

After 3 hours the reflux condenser was re-
moved amnd hesting continued for a short while
in order to remove unteacted furfuraldehyde,
The resulting solution had a taste snd aroma
resembling that of meat,

Exampie 4,

The following ingredients were mixed and
heated, under reflux, for 3 hours in an ofl bath
at 130° C,

Lecysteine & g
Deflavoured cod Sish hydrolysate 300 mls,
Furcic acid § g

After storage for a few days in a closed
vessel the resulting soludon had a taste and
sroma resembling that of meat,

Examrry §,

The following ingredients were mixed and
heated under reflux, for 3 hours in an oil bath
maintained ar 130° C,

2-furfuryl acetome Jg
Deflavoured cod fish hydrolysate 300 nals.
{prepared as in Example 2)

L-cysteine hydrochioride 6 g

The solution obtained had a savoury taste
and aroma,

Bxamrie 6.

The following ingredients were heated under
reftux in an oil bath which was maintained for
30 hours ar 80° C,

Furfurylamine 5ea

Deflavoured cod fish hydrolysate 500 mis.
(prepared as in Bxample 2)

L-cysteine hydrochloride 6 g

The resulting solution had a SAVOIY Ar0mia
and taste,

WHAT WE CLAIM IS: —

1. A process for the preparation of a Bavoure
ing substance which comprises reucting an
amite reagent comprising cysteine with =
furam compound as hereinbefore defined in the
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presence of water and at an elevated tempera~
ture,

2. A process according to Claim 1 in which
the furan compeund is furan itself,

3, A process according to Claim 1 in which
the furan compound is furfuraldehyde,

4. A process according to Claim 1 fn which
the furan compound iz furforyl aleohol, -

3. A process according to Clsim 1 in which
the furan compaund is fureic acid.

6. A process sccording to Claim 1 in which
the furan cempound is furfurylamine,

7. A process according to auy one of the
preceding claims in which the amino reagent
also contains at Jesst one of the amine acids
arginine, glutanxc acid and profine,

8. A process according to Claim 7 in which
the amino resgent also contains at least three
of the amino acids glycine, alpha and beta
glanine, threonine, lysine, leucine, iso-lucine,
serine, valine, histidine and cystine.

9. A process according to any one of the pre~
ceding clafins in which from 0.05 w 0.75 moles
of furan compound per 1 mole of amino re-
agent is used. -

10. A process according to Claim 9 in which
about 0.5 moleg of furan compouad per 1 mole
of amino reagent is used.

13. A process according to any preceding
clalm. in which the smount of water present s
ar least five times by weight of the weight of
furan compound.

12.-A process according to any one of the

preceding claimg in which the amine reagent
contgins zbout I to 4 times by weight of the
welght of cysteine present of amine acidy addi-
tional to cysteine.

13, A process according to any one of the
precading claims which s carvled out at &
pHRoffrom 210 7.

14. A process sceording to say cme of the
preceding claims in which the resction is car-
ried our by hesting the mixtare under reflux.

15. A process of imcorporating a meat-like
flavour in 8 food product in which an amine
reagent comprising cysteine and & furun com-
pound are added to the food product in the
presence of water and the food product is
heared,

16. A process for the preparation of 2 flavour
ing substamce substantially #s hereinbefore
described in any of Bxamples ¥ to 4 in-
clasive,

17. A process for making & flavouring sub-
stance substantially as hereinbefore described
in Example § or 6.

18, A flaveuring substance whenever pre~
pared by a process according to any of Claims
1 1o 17 inclusive, -

19. A food product containing a Havouring
substance prepared by the process of any of
Claims 1 to 17 inclusive.

UNILEVER LIMITED,
R. Jonas,
Agent for the Applicauts.

PROVISIONAL SPECIFICATION
Flavouring Substances and their preparation

We, Unaigver Limitep, a  Company
registered under the laws of Great Beiwin, of
Port Sunight, in the County of Chester, Eng-
land, do hereby declare this inveation to be
described in the following statement: -

The presenr invention relates w0 artificial
flavouring subsiances and o their preparation,

It has been found thar flavouring substances
capable of impardng to foodstufls a savoury
smell and taste, particularly resembling that of
cocked meat, may be obtained by reacting an
amino reagent comprising cysteine with furan,
tetrahydrofuran or 8 Z-substitwted Haran or a
2~-substituted tetrahydrofuran in the presence
of water and at an elevated temperature,

Preferably the substituent in the 2-position
is a carbon-containing group linked to the
furan ring through a carbom atom, although
the substituent may be nitrogenous, such as an
amine group. Smitable substituent groupings are
aidehyde, alcohol and carboxyl groups,

The foran ring may bear simple substs
wents, such as hydrocarbon groups, additional
to the Z-substituent, but preferably the J-
position. of the furan ring should not be sub~
stivated,

As examples of suimble compounds there’

may be mentioned furfuryl alechol, furcic acid
aud furfuraldehyde,

Furluraldehyde is the preferred compound
and should be freshly distiled before wuse.
Furan compounds which can be derived from
pentoses and pentosans are also praferred.

Flavouring substances according to the in-
vention may be obtained by using an amino
reagent comprising (8) cysteine and (b}
arginize or glatamic acid or proline, With re~
ference to compenent (b), the acids may be
wed siagly, or in combinstion. Preferred
flavours are obtained by using components (3)
and (b} in admixture with one or mare, pre-
ferably three or more, other amino geids such
as glycine, < and S-slanine, threonine, Iysine,
leucine, sso-leucine, serime, coysting  and
valine,

It is not essential to use Individual amino
acids: salts, simple compoundy such as esters
or hydroxy compounds, peptides or proteins
which will give rise to the desired amine acids
under the conditions of reaction can be wsed.

In particulax, &t has been found thar fish
protein s a suitable starting material for ob-
taining a mixture of amino acids for the re-
action, provided that cysteine is added. Crude
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fish protein, such ag cod flesh, may be used,
but preferably, the fish should fivst be de~
favoured, for instance, by the process described
in Specification No. 748,905, The fish protein
is then hydrolysed, for instance, by means of
hydrocioric acld or caustic soda, and sab-
stantially neutralised. The substantially newtral-
ised hydrolysate may be used, as such, as the
amine reagent, provided cysteine or is added.
The hydrolysate must be treated, for instance,
with charcogl, In ozder to remove phenyi-
alanine and methionine, whilst cystelne or a
source thereof must be added before using the
mixture. The presence of substantial amounts
of phenyialanine or of methionine In mixtures
tend to give rise to undesirable floral or potato~
like aromas and non mest-like favours, Small
amounts of other arematic amine acids such
as tyrosine and tryptophan may not be objec-
tonable but large amounts should preferably
be avoided, Other protein hydrolysates which
have been suitably treated to remove phenyl-
slanine and metldonize such s groundout
hydrolysate or casein hydrolysate or mixtures
of these may also be wsed as the auine re-
agent, provided cysteine or a source thereof is
added,

Factors which may affect the nature and
quality of the flavour produced include the
aature and relative amounts of the furan and
amine reagents used, the amoum of water
presept and the time and temperature of heat-
ing. Thus, to obtain a product having a favour
resembling that of mieat the amino reagent
should preferably comtain abour 1—4 times, by
weight of the weight of cysteine present, of
amine acids additional to cystcive, or amounts
of derivatives such as will give riee o an
equivalent weight of such acids.

¥ desired, a proportion of pentose sugars,
in particalar ribose, may be fncluded in re-
action mixtures acoording to the invention. In-
clusion of such pentoses generally results in re-
action products which impart flavoury having a
greater resemblance to that of besf. Excessive
amounts of pentose sugurs, however, may im-~
part excessive sweetness to the favouring sub~
stazce, : . ’

As little as 0.05 moles of furan corspound
per 1 mole of amino reagent may give 3 gatis-
factory Suvouring substance. By * amino re-
agent ™ iz meant the total of amine acids and
derivatives thercof present, inclusive  of
cysteine. Amounts of furan up to 0.75 moles
per 1 mole of amino reagent may be used but
preater amounts may be objectionable. About
0.5 mole of furan per 1 mole of amine re-
agent is preferred.

The amount of water present should be at
Teast 5, generally 15 to 25, times the amount,
by weight, of the furan reagent. Amounts of
up to L5300 times may, however, be used,

The plY at which the reaction ig 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 carry out
the reaction at 2 pH of between 2 and 7.

The reaction mixtwe may be in the form
of 2 sohstion or in the form of a slurry or
sludgy mass, depending on the concentration
of reagents and on the conditions of heating.
In order to reduce any danger of charring, any
solid reagent should be brought into solution
10 4s great an extent gs possible, Strring of
the mixed resgents may be advisable during
heating to reduce the danger of local overheat-
ing. Vigorous stirving ducing heating may re-
duce the time required for completion of the
reaction,

The reaction may be carried out by heating
the mixtuee under refirx, In many cases the
mixture is maintained at its boiling point for
from 4 to 4 hours, generally at least for 1
hour. It is desirable that refluxing should not
be continued for more than abour 12 hours.
Simailar resules may be achieved by heating for
a longer peried at a lower temperature, for
instance 70° G, when 24 to 30 hours heating
may be required. The process may also be
carried out under reduced pressure or under
increased pressure when lower or higher tem-
peratres will be necessary to maintain the
mixture at or near iis boiling point, A reflux
condenser s norrally fitted to the reaction
vessel whilst the reaction is In progress. Con-
ditions of heating should be such as to avoid
substantial caramelisation of the mixture, Any
unreacted furan compound should be removed
at the end of the reaction.

The reaction may also be carried out by
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 awtoclaving in a sealed
can. When carrying out the reaction by adding
the reugents to a food product it may be neces-
sary to add a smull amount of water, but
generally such products will already coutain
sﬁdem water 1o emable the reaction to pro-
< -

The reaction products may be used as such,
or they may be converted to freeze-dried
powders. Such powders may tend w be
hygroscopic.

Flavouring substances according to the fn-
vention may be Incorporated in a wide range
of meat or meat-like products. They may, for
example, be incotporated either as solutions or
powders, as is convenient, in protein gels, in
luncheen meats, in dry soup mixes and in
meat spreads and similar products.

The flavouring substances may be used in
artificial meat products, or they may be wsed
to enhance the favour of meat~containing pro-
ducts,

It is preferred to let the flavouring substance
age for about 3-F days after s preparation,
when optimum flavour is generally develaped.
The flavouring substance may tend o lose
quality after about 3 weeks from its prepara-
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tion: T the absence of air and Hght the sub-

tion, This solution (300 ¢, containing 4.2
mg. of Kjeldahi nitrogen/ec) was then heated
to boiling, under reflux, for 3 lows after
adding furfuraldehyde (5 g} and L-cysteine
{6 g.). The excess furfuraldehyde was removed
by heating the flask without reflux condenser

for a shorr time and the contents cooled to

vessel the resulting solution had a taste and
sroma resembling that of meat.

UNILEVER LIMITED,
R. Jonss,
{Agent for the Applicants).

Leamington Spa: Printed for Her Majesty's Statfonery Office, by the Courder Press.~1961,
Fublished by The Patent Offics, 25, Southampion Buildings, London, W.C.2, from which
copies may be obtgined,
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stance or products in- which it has been in~ rvom tempersiure and stored for several days 40
corporated tend to rewain thelr quality of im a closed vessel, A savoury meat-like Savour
flavour longer, Freeze-dried powders geperally  developed during this time.
retain guality of Havour for a longer peried
than solutions, ExameLy 3.
The following examples illustrate the inven- The following ingredients were mixed snd
tiom, heated, under reflug, for 3 hours in an o bath 45
ExaMpLE I, ar 130° C,
Water 200 gm.
Cysteine 6 pgm. L-cysteine 6 gm.
Furfuraldehyde 5 gm, Defiavoured cod fish hydrolysate 306 mi.
Arginine 16 gm. (prepared as in Example 2)
Deribose I gm 50
The gbove mixture was heated for 3 hours Furfuratdebyde 4 pou
in a roundbottemed fask fitted with g reflux
condenser in an off bath ar 130° €. At the end After 3 hours the reflux condenser was re-
of this time the reflux condenser was removed  moved and heating contimued for a shoet while
and heating carrfed out for a short time in  in order to remove unreacted furfusaldehyde,
order to remove unreacted fufuraldehyde. After  The resulting solution had a taste and aroma 55
cooling, and starage of the product in 2 closed  reserbling that of meat,
vessel for two days it had a savoury measlike
Havour, BxaMPLE 4.
ExaMpie 2. The following ingredients were mixed and
Defigvoured cod flesh (30 pgrams) was  heated, wnder reflux, for 3 hours in an wil
hydrolysed by refluxing with 6N-bydrochleric  bath at 130° C. 60
gcid (2060 grams) for 8 he, The acid was sub-
stantially distilled off at reduced pressure and Lecysieine 6 gm,
the residual hydrolysate after addition of water Dieflavoured cod fish hydrolysate 300 ml
was filtered and brought to pH=—6.7 with (prepared as in Example 2)
caustic soda, The dark coloured solution was Furofe acld 5 gm,
then passed through a shorr eolumin (37 X 2")
of activated charcoal giving & water-white sola- After storage for a few days in a closed 65
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BDESCRIPTION
GLYCERYL AND GEYCOL ACID COMPOUNDS
CROSS-REFERENCE TO RELATED APPLICATIONS
F0001] This application claims the benefit 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, Kield 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 vig an ester linkage.

B. Description of Related Art

(600317 With ageing, chronic cxposure 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 firmness, loss of color evenness or tone, coarse surface texture, and motiled
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 cutancous blood flow, reduced moisture content,
accumulated errors in structure and function, alterations in the normal regulation of common
biochemical pathways, and a reduction in the skin's ability to remodcl 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.

10004} 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

[0G05] The present invention overcomes deficiencies in the art. In a non-limiting
aspect, the invention relates generally to compounds that can be used in compositions such as
cosmefic and pharmaceutical compositions. In certain embodiments, the compound can
include an acid molecule attached to a glyceryl or glyeol molecule vig an ester linkage.
Generic and specific structures of these compounds are disclosed throughout this

specification and incorporated info this section by reference.

10006} In certain embodiments, the compounds can be incorporated into a
composition.  The composition can be cosmefic composition or a pharmaceutical
composition. The composition can be topically applied to skin. The compositions can be
meluded in a cosmetic vehicle. Non-limiting examples of costetic 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.z., hipstick
or 4 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] iIn certain embodiments, the compositions of the present invention can include
from about 0.001% to about 20%, by weight or volume, of glyceryV/acid or glycol/acid
compounds, or a combination of both. 1t 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 desived results (e.g., 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23,24,25,26,27,28,29,30,31,32, 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 include 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
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can further include a carnitine molecule. The carnitine molecule can be acylated {e.g., acetyl-
l-carnitine). In certain aspects, the ratio of any ingredient within the composition when
compared to another ingredient can be from about 1:1, 2:1, 311, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1,
10:0, The, B200, 1300, 14cl, 1500, 16:1, 17:0, 184, 1904, 2001, 2101, 22:1, 23:1, 24:1, 25:1,
26:1, 27:1, 281, 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, 7¢:1, 8011, 90:1, 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, 114, 1:5, 1:6, 1:7, 1.8, 1:9,
110, 1011, 112, 1513, 1:14, 1:15, 1116, 1:17, 1118, 1119, 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,
160, 1:70, 1:80, 1:90, 1:100, or more or any number derivable therein, by weight or voluroe

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, 5600, 6000, 7000, 8000, 9000, 10000, 15000, 20000,

70
30000, 50000, 100000 or more or any range derivable therein.

{0009} In other non-limiting aspects of the present invention, the compositions can
further include a vitamin, a mineral, an essential faity acid, an amino acid (including essential
and non-essential amino acids), a flavinoid, and/or a protein, or a combination thereof. Non-
lumting examples of vitamins include the B vitamins {e.g, Bl, 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, phosphorus,
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, isoleucine, methionine, phenylalanine, threonine,
tryptophan, valine, histidine, or arginine} and non-essential amino acids {e.g.., serine,

asparagine, glutamine, aspartic acid, glutamic acid, alanine, tyrosine, cysteine, glycine, or

(s
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proline).  Non-limiting examples of flavinoids include anthocyanin compounds (e.g.,

cyanmidin-3-glucoside and cyanidin-3-rutinoside).

[6016] The compositions in vou-limiting aspects can have a pH of about 6 to about 9.
In other aspects, thepHcanbe 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 medivm 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.

[OOl i} Also disclosed is a method of treating or preventing a skin condition
comprising topical application of a composition comprising a glyceryl/acid compound and/or
a glycol/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 dermatitis, atopic dermatitis, exfoliative dermatitis, perioral dermatitis,
and stasis dermatitis), psoriasis, folliculitis, 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, irradiation, 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., arms, legs,
hands, chest, back, feet, etc.). The method can further comprise identify a person in need of
skin treatrent. The person can be a male or female. The age of the person can be at least 1,
2,3,4,5,6,7,8,9,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 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 etfective to: increase the stratum corneum turnover rate of the 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,
melanocytes, langerhans cells, eic.) 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, collagen
production and epidermal proliferation; normalize comeocyte cohesion; enhance lipid
synthesis in the intercellular areas; target the sebum in the sebaceous glands; and activate

fibroblasts.

100147 The compositions of the present invention can also be 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.

[0015] Also disclosed are methods for using the glycerylacid compounds and
glycol/acid compounds as moisturizing agents, fili-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 hubricate 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 filim 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 arc used in such products.  Alternatively, 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
compasitions 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 315 to 400mm), UVB (approximately 280 to 315) and/or UVC (approximately
10 to 280nmy) light. In certain aspects, the compounds sud/or compositions can absorb or
diffract UV hight 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,
210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380,
390, 3993,

[0016] Also conternplated are kits that include the compositions of the present
mnvention. In 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] Alse contemplated is a product comprising a composition of the present
mvention. In 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 cresm, 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
mmplemented with respect to any method or composition of the invention, and vice versa.

Furthermore, compositions of the invention can be used to achieve methods of the invention.

[0019] The term “alkyl” includes straight-chain alkyl groups, branched-chain alkyl
groups, cycloalkyl (alicyclic) groups, alkyl heteroatom-substituted cycloalkyl groups, and

cycloalkyl hetercatom-substituted alkyl groups.

(00201 The term “alkoxy” includes a group having the structure —OR, where R is an
alkyl group. Non-limiting examples of alkoxy groups include —OCH3, —OCH,CH;3, ~

OCHCHoCH3, ~OCH(CHy )y, ~OCH(CH2)y, efe.
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00217 The term “hydroxyalkvl” inchudes an alkyl group having at feast one hydroxy
. | k YaiKs yi group 8 ¥ 3
group.

[0023] The term “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 o be within 10%, within 5%, within 1%, and/or within §.5%%.

v

10023] The terms “inhubiting” 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 resull.

10024] The term “effective,” as that term is used in the specification and/or claims,

means adeguate to accomplish a desired, expected, or intended resuli.

a

10025] The use of the word “a” or “an” when used in conjunction with the term

“comprising” in the claims and/or the specification may ruean “one,” but it is also consistent

7 64

with the meaning of “one or more,” “at least one,” and “one or more than one.”

[0026] The use of the ferm “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 defimition that refers to only alternatives and “and/or.”

10027} As used in this specification and claim(s), the words “comprising” (and any
form of comprising, such as “comprise” and “comprises”), “having” {and any form of having,
such as “have” and “has™), “including” (and any form of including, such as “includes” and
“include”) or “containing” (and any form of containing, such as “containg” 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
nvention, are given by way of illustration only. Additionally, it is conterplated that changes
and modifications within the spirit and scope of the invention will become apparent {0 those

skilled in the art from this detailed description.

7
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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 corpositions/formulations for treating, preserving, or preventing the

appearance of aged or damaged skin.

(60307 For instance, the compounds of the present invention can have a wide varety
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 for the skin to treat, reduce, or prevent skin flaking and dry skin.

{00317 As g film-forming agent, the compounds can be used to form a film 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.

(00327 As a UV absorption agent, the compounds can be used to protect the cosmetic
composition from chemical or physical deterioration induced by ultraviolet light. The
compounds can also be used as a suonscreen agent in sunscreen compositions. The
compounds can also increase the sun protection factor (SPF) of a sunscreen composition that

already includes a sunscreen agent.

10033} 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 further non-limiting

detail below.
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A, GlyceryVAcid and Glycol/Acid Compounds
1. Glycerylacid Compounds

[0035] A glyceryl/acid compound of the present invention can be derived from
glycerol molecule which has the following structure:

TN

HO OH

OH
Glyeerol
The acid portion of the glyceryl/acid compounds can be attached via an ester linkage of the
OH group of the glycerol molecule and the COOH group of the acid molecule. In non-
Hmiting aspects, a glyceryl/acid compound can have the following generic chemical
structure:
S| Rs
Ry |

AT
rRa” | | Dor,
By | Rs

ORg
where R, Ry, Ry, Rs, Ry, Rs, and R can each independently be an H, an acid molecule, a
hydroxy, a halogen, an oxo {e.g., ether), an alkoxy, a silyloxy, an acyl, an aryl, an acetyl, a
carbonyl, a cyano, a heterocyclyl, an amido, an aminocarbonyl, an amino, -NH-alkyl, -
Nalkyl),, -NH-(substituted alkyl), -N-(substituted alkyl), -NH-aryl, -N{aryl),, an azido, a
trialkylsilyloxy, an acyloxy, a acylamine, a bis-acylamino, an ester, a NO, a NO;,, or a sulfo
{e.g., thioether, thioester, thiocarbonyl, sulfonamido, sulfonyl, efc.). In certain aspects, the
acid molecule is selected from the group consisting of salicylic acid, cinnamic acid, and
benzeic acid, and derivatives and substituted acids thereof. Other non-limiting examples of
acids that can be used in the context of the present inveniion are described in International
Cosmetic Ingredient Dictionary and Handbook, 10 Ed., 2004, which is incorporated by
reference. In certain aspects, at least one of R, Ry, and Rg is an acid, R and Ry are acids, R
and R are acids, Ry and Ry are acids, or R, Ry, and Rg are all acids. Non-limiting examples

of certain glyceryl/acid compounds of the present invention are illustrated below:
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(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

Chemistry, 5™ Ed.).

pu—ry
Ju—ry
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2. Glyeol/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 glyeols (e.g., 1, 2
ethane diol (monoethylene glycol), 2-hydroxyethoxy)ethan-2-0l (diethylene glycol);
polyethylene glycols (PEGs); propylene glycols {(e.g., 1, 2 propane diol, 1, 3 propane diol,
efc.); and butylene glycols {e.g, 1, 2 butane diol, 1,3 butane diol, 1, 4 butane diol, erc.).
Other non-limiting examples of glycols that can be used in the context of the present
invention are described in International Cosmetic Ingredient Dictionary and Handbook, 10"
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 vig an ester
linkage of the OH group of the glycol molecule and the COOH group of the acid molecule.
In non-limiting aspects, a glycolacid compound can have the following generic chemical

structure:

Yo Y3
p%
\X/l'/p ‘Y/L

Wodn

wherencanbe 2,3,4, 5, 6,7, 8, 9, 10, or more, or any range therein. In certain aspects, 1 is _
an imteger from 2 to 4. Yy, Yo, Y3, and Yy, can cach independently be OV, an H, an acid
molecule attached via an ester linkage, a hydroxy, a halogen, an oxo {e.g., ether), an alkoxy, a
silyloxy, an acyl, an aryl, an acetyl, a carbonyl, a cyano, a heterocyelyl, an amido, an
aminocarbonyl, an amino, -NH-alkyl, -N{alkyl),, -NH-(substituted alkyl), -N-{substituted
alkyl);, -NH-aryl, -N{arvly, an azido, a tralkylsilyloxy, an acyloxy, a acylamine, a bis-
acylamino, an ester, a NO, a NO,, or a sulfo {e.g., thioether, thiocster, thiocarbonyl,
sulfonamido, sulfonyl, efc.). In certain aspects, the acid molecule is selected from the group
consisting of salicylic acid, cinmamic 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, 10" Ed., 2004, which is incorporated by reference. Ys can be anyone of the

groups identified for Yy, Y3, Y3, and Y4 In certain aspects Vs is an acid group. In other

12
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embodiments, at least two of Yy, Yy, Y3, and Yy is a hydroxyl group. Non-limiting examples

of certain particular glycol/acid cormpounds of the present invention are illustrated below:
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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

Chemistry, 5% Ed.).

3. Modifications and Derivatives of Glyceryl/Glyeol/ Acid Compounds

[0040] Modifications or derivatives of the glyceryl/acid and glycolacid compounds
disclosed throughout this specification are contemplated as being useful with the methods and
compositions of the present mvention. Derivatives and modifications may be prepared and
the properties of such derivatives and moditied 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 glycolacid compound 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 acid 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 groups, carboxyl groups, carbonyl
groups, hydroxyl groups, nitro groups, amino groups, amide groups, azo groups, sulfate
groups, sulfonate groups, sulfono groups, sulthydryl 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, 8, or O can be substituted into the structure instead of a carbon atom.

B Compositions

(00421 The compounds of the present invention can be incorporated into all types of
composttions (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 compounds, glveolacid compounds, and/or additional ingredients, or
derivatives thereof.  The concentrations of the glyceryl/acid compounds, glycol/acid

/

compounds, and/o

=

additional ingredients, or derivatives thereof, can vary for a given
composition. This variation can oftentimes dépend on the desired characteristics of the final

composition. In non-iimiting embodiments, for example, the compositions may include in

i
[
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their final form, for example, at least about 0.0001%, 0.0002%, 0.0003%, 0.0004%, 0.0005%,
0.0006%, 0.0007%, 0.0008%, 0.0009%, 0.0010%, 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%, 0.0034%, 0.0035%, 0.0036%, 0.0037%, 0.0038%, 0.0039%, 0.0040%, 0.0041%,
0.0042%, 0.0043%, 0.0044%, 0.0045%, 0.0046%, 0.0047%, 0.0048%, 0.0049%, 0.0050%,
0.0051%, 0.0052%, 0.0053%, 0.0054%, 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%, (.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%, (1.0525%,
0.0550%, 0.0375%, 0.0600%, 0.0625%, 0.0650%, 0.0675%, 0.0700%, 0.0725%, 0.0750%,
0.0775%, 0.0800%, 0.0825%, 0.0850%, 0.0875%, 0.0900%, 0.0925%, 0.0950%, 0.0975%,
- 0.1000%, 0.1250%, 0.1500%, 0.1750%, 0.2000%, 0.2250%, 0.2500%, 0.2750%, 0.3000%,
0.3250%, 0.3500%, 0.3750%, 0.4000%, 0.4250%, 0.4500%, 0.4750%, 0.5000%, 0.5250%,
0.0550%, 0.5750%, 0.6000%, 0.6250%, 0.6500%, 0.6750%, 0.7000%, 0.7250%, 0.7500%,
0.7750%, 0.8000%, 0.8250%, 0.8500%, 0.8750%, 0.9000%, 0.9250%, 0.9500%, 0.9750%,
1.0%, 1.1%, 1.2%, 1.3%, 1.4%, 1.5%, 1.6%, 1.7%, 1.8%, 1.9%, 2.0%, 2.1%, 2.2%, 2.3%

2.5%, 2.6%, 2.7%, 2.8%, 2.9%, 3.0%, 3.1%, 3.2%, 3.3%, 3.4%, 3.5%, 3.

5 6%, 3.7%,

3.8%, 3.9%, 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%, 5.3%, 5.4%, 5.5%, 5.6%, 5.7%, 5.8%, 5.9%, 6.0%, 6.1%, 6.2%, 6.3%, 6.4%, 6.5%

6.6%, 6.7%, 6.8%, 6.9%, 7.0%, 7.1%, 7.2%, 7.3%, 7.4%, 7.5%, 7.6%, 7.7%, 7.8%, 7.9%,
9.

8.0%, 8.1%, 8.2%, 8.3%, 8.4%, 8.5%, 8.6%, 8.7%, 8.8%, 3.9%, 9.0%, 9.1%, 9.2%,
9.4%, 9.5%, 9.6%, 9.7%, 9.8%, 9.9%, 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%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, or 99% or any range derivable therein, of at
least ome of the glyceryl/acid compounds, glycol/acid compounds, and/or additional
ngredients, 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 glyceryl/acid compounds, glycol/acid compounds, and additional

ingredients, or derivatives thereof.

16
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C Additional Ingredients

[0043] In addition to the glyceryl/acid compounds and/or glycolacid 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.

1. Cosmetic Ingredients

[0044] The CTFA Intemnational Cosmetic Ingredient Dictionary and Handbook
(2004} describes a wide variety of non-limiting cosmetic ingredients that can be used in the
confext 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 green 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,
tubricants, solvents, moisturizers (including, e.g., emollients, humectants, film formers,
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 (“PABA”) and corresponding PABA derivatives, titanium dioxide, zine oxide, efc.),
essential oils, vitamins {(e.g. A, B, C, D, E, and K), trace metals {e.g. zinc, calcium and
seleniumm), anti-irritants {e.g. steroids and non-steroidal anti-inflammatories), botanical
extracts (e.g. aloe vera, chamomile, cucumber extract, ginkgo biloba, ginseng, and rosemary),
anti-microbial agents, antioxidants (e.g, BHT and tocopherol), chelating agents (e,
disodiun  EDTA and tetrasodium EDTA), preservatives (e.g, methylparaben and
propylparaben), pH adjusters {(e.g., sodium hydroxide and citric acid), absorbents {e.g.,
aluminum starch octenylsuccinate, kaolin, corn starch, oat starch, cyclodexirin, tale, and
zeolite), skin bleaching and lightening agents (e.g., hydroquinone and niacinamide lactate),
humectants {e.g., sorbitol, urea, and manitol), exfoliants, waterproofing agents (e.g.,
magnesium/aluminum hydroxide stearate), skin conditioning agents {(e.g.. aloe extracis,
allantoin, bisabolol, ceramides, dimethicone, hyaluronic acid, and dipotassium glycyrrhizate).
Noo-limiting examples of some of these ingredients are provided in the following

subsections.
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a Freservatives
[0045] Non-limiting examples of preservatives that can be used in the contexi of the

present invention include quaternary ammeonium preservatives such as polyquaternium-1 and
benzalkonium halides {e.g., benzalkonium chloride (“BAC”) and benzalkonium bromide),
pargbens (e.g., methylparabens and propylparabens), phenoxyethanol, benzyl alcohol,

chlorobutanol, phencl, sorbic acid, thimerosal or combinations thereof,
. Moisturizers

[00406] Non-himiting examples of moisturizing agents that can be used with the
compositions of the present invention can be found in the International Cosmetic Ingredient
Dictionary, 10" Bd., 2004 Examples include amino acids, chondrottin sulfate, diglycerin,
erythritol, fructose, ghucose, 1,2,6-hexanetriol, honey, hyaluronic acid, hydrogenated honey,
hydrogenated starch hydvolysate, inositol, lactitol, maliitol, maltose, mannitol, natural
moisturizing  factor, salts of pyrollidone carboxylic acid, potassium PCA, sodium

glucuronate, sodium PCA, sorbitol, sucrose, trehalose, urea, and xylitol.
¢ Emiollients

(00477 Non-limiting examples of emollients 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 01l, and olive oil.
4. Antioxidants

[0048] Non-limiting examples of antioxidants include, but are not limited to, acetyl
cysteine, ascorbic acid, ascorbic acid polypeptide, ascorbyl dipalmitate, ascorbyl
methylsilanol  pectinate, ascorbyl palmitate, ascorbyl stearate, BHA, BHT, t-butyl
hydroquinone, cysteine, cysteine HC, diamylhydroguinone, di-t-butylhydroquinone, dicetyl
thiodipropionate, dioleyl tocopheryl methylsilanol, disodium ascorbyl sulfate, distearyl
thiodipropionate, ditridecyl thiodipropionate, dodecyl gallate, ervthorbic acid, esters of
ascorbic acid, ethyl ferulate, ferulic acid, gallic acid esters, hydroquinone, isooctyl
thioglycolate, kojic acid, magnesium ascorbate, magnesium ascorbyl phosphate,
methylsilanol ascorbate, natural botanical anti-oxidants such as green tea or grape seed
extracts, nordihydroguataretic acid, octyl gallate, phenylthioglycolic acid, potassium ascorbyl

3 1>
] 3]

tocopheryl phosphate, potassium sulfite, propyl gallate, quinones, rosmarinic acid, sodium

I8
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