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Tape I
Glycine Sucrose VPH™ MSG'e 5*-Ribo.'s Fat
3 102 305 203 i 20
5 203 305 203 1 20
3 5 203 305 309 2 20
7 203 407 509 2 40
7 203 509 509 2 50
7 203 611 509 2 50
10 407 611 1527 2 50
10 10 407 611 1527 5 100
51 407 1018 1527 5 1527
51 407 1527 1018 10 162
5 0 61t 0 2 0
5 203 611 569 2 00
15 5 203 61l 509 ¢ 30
5 203 0 5089 2 50
3 0 611 569 2 30
10 203 814 0 5 10
5 203 611 509 1 40
206 # Vegetable protoin hydrolysate.
2 Monosodivm glutamate.
@ 5LRibonuclectides, a 50:50 by weight mixtare of disodium inosinate and disodium
guanylate,
Examerg VII cooled and there is then added from 0.2 to

25 To a 2iter, 3-necked flask fitted with 2 16 parts by weight of edible fat,
mechanical stirver, thermometer and reflux 4. A method according to claim 1 or 2 65
condenser, are added 60 ml. water, 6.0 grams  wherein, afier said heating, there is added
L-cysteine hydrochloride and 7.0 grams L- (o the product
cystine hydrochloride, 6.7 grams glyeine  (a) from 2 to 15 parts by weight of mono-

30 hydrochloride, 10.8 grams dextrose and 8.0 sodium glutamate, ’
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 iable protein hydrolysate,
solution is adjusted to pH 7.5 by the addi- (¢} from 1 to 4 parts by weight of sucrose,
tion of about 10 mi. of S0% aqueons sodium  and thersafter heating the resulting mixture

35 hydroxide. The sclutfon is then beated at  to 70 to 75°C. for 1 to 4 hours.
002G, for sbout 10 minutes. After cooling 5. The method according to elaim 4, 75
to 20—25°C., 100 ml. water is added and  wherein the chicken-flavored composition is
the acidity is adjusted to pH 7.5 with IN cooled and blended with from 0.2 i 15
aqueous sodimm hydroxide. The resulting parts of edible fat and from 001 to 0.1 part

40 composition has a chicken taste and aroma. By weight of a 50:50 by weight mixture of

Similarly, when ihe inpredients of the disodium imosinate and disodium guanylate, 80
chicken flavored product are neutralized 1o based on the weight of chicken-flavered
a pH of 6.5 sather than 7.5 and the solution  product and then heating (o & range of from
is heated at 70°C, for 4 hours, a chicken 350--55°C. for a range of from 10 to 30

45 flavorsd product is obtained. minutes.

WHAT WE CLAIM IS:— 6. The method sccording to claim 4, 85
1. A method for making a chicken- wherein coconut oil is added before or after
flavered composition which comprises mix- said heating to 70 to 75°C,
ing in an agueous mediuim a hexose or 7. A method for preparing a chicken-

50 pentose monosaccharide or mixtures thereof, flavored composition substantially as des-
cystine or cysteine or mixtures thereof, and  cribed. 90
glycine in an amount to provide a range of 8 A chicken-flavored composition when-
from 0.05 to 0.5 part per part by weight of ever prepared by the method substantially
the totgl mixture; neuiralizing o a pH In  as described.

35 the range of 6.5 to 7.5 and thereafter heat-
ing at & range of from 76°C. to 1060°C. for STEVENS, HEWLETT & PERKINS,

a range of from 10 minutes to 4 hours, Chartered Patent Agents,
2. the methnd according fo chim 1, Agents for the Applicants.
wherein said hexose is deatrose and said

60 pentose is arabinose.

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

Reference has been directed in pursuance
of Section 9, sub-section (1) of the Patents
Act, 1949, to Patent No. 836.694.

Printed for Her Majesty’s Stationery Office by Burpess & Son (Abingdon), Ltd, —1970.
Published at The Patent Office, 23 Southampton Buildings, London, W.C.2
from which. copies may bo obinined, ?
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We, Kvowa Harxke Kocyo Co,, L1D., 2
corporation  organised under the laws of
Japan, of 4, Olnemachi-1~chome, Chiyoda-
ku, Tekyo, Tapan, do hereby declaze the in-
vention, for which we pray that a patent
may be granted to uy, and the method by
which it 15 to be performed, to be particu-
farly described in and by the following state-
WENE;

The present invention relates to a process
for preparving seasonings having a meat ex-
tract-like flavor by decomposing to 3 suite
able extent a vepetable protein or cell of
veast, bacterbum or fupgus with an enzyme
or scid to form an amine acid-containing
peptide mixtore composed madnly of pep-
tide, adding to the mixture effective amounts
of saccharides, organic acids, inorganic salts,
Semucleotides,  nuclecsides,  gelatine, and
sodium alignate and then reacting the mix-
fure at an elevated wmperature,

Mear  extracts  characieristically  contain
large quantities of anserine, carnosive and Hke
peptides. The peptides play important roles
in the development of the complex tastes of
the resuling seasonings. It is well knowan
fact that a meat-Hke flavor is generated by
the amino-carbonyl reaction of a saccharide,
an aminoe acid and o peptide. A brows pro-
duct produced in the above case contains
various carbony! compounds, mainly salde-
hydes, and develops a characieristic Havor.
Furthermore, in the case of mest extracs,
organic acids, §-nucleotides and nucleosides
atso play important roles in the generaton
of Javor.

One of the objects of the present inven-
tion i3 to provide ap improved process for
the prepavation of meat extract-lke season-
ings,

Another object of the present Invention is
to prociuce 2 meal extract-like  seasoning
which is_svbetantially undistinguishable from

I T

1.198.398

Date of Application and filing Compleis Specification: 20 Aug., 1968,

Application made in Japan (No. 54204) on 25 Aug., 1967,
Complete Specification Published: 15 jJuly, 1970.

rrr——

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

A firther object of the present invention
is to provide an improved process for pro-
ducing mear extract-like seasonings which
are excellent in qualicy,

According to the present invention we pro-
vide a process for prepuring # meat extraci-
like seasoning which comprises subjecting a
vegetable protein or a cell of yeast, bacterimm
or fungus to decomposition to form an amine
acid-peptide mixture having an average pep~
tide length of 4 to 5 units, adding to said
mixtare 2 additive comprising at  least
saccharide, organic acid, inorganic sal, 5~
nucleotide, nucleoside together with gelatine
and/for sodium alginate and reacdng the re-
sultant mixture at ap elevawed temperature.

In the process of the present investien, the
following aspects of the present process are
significant: e

1. The composition of the protein decotn-
pesate;

2, The particalar additives, that is sacchar~
ides organic acids §'-nucfeotides nuclecs
sides and gelatine andfor sodiam alginate,
added i the process; and

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

In the case of seasouings of this kind, the
harmony and balance of taste are Important,
Thus, the particelar componemts and the
amounts thereof should be well harmonised.
In order to form these components into a
mild, matoral ang harmonised seasoning, the
mixture thereof is heated aund reacted o
generate & meay exrract-like flavour,

The process of the present inventiom, as
flustrated below, can be divided into three
steps,

The first step is that of forming a peptide
mixture decomposing a starting profein by

Motif Exhibit 1150, Page 788 of 1599

45

50

55

60

0

5

80

B85



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

1,195,398

18]

ie

15

20

25

30

35

40

43

55

65

the action of an cmzyme and/or acid. This
step is carried out in the following manner.
To the starting protein 0.1 to 0.5% of pro-
ease is added to effect eazyme decomposi-
tion, and the reaction is stopped when a
desized  peptide mixiure is formed. In the
case of 2 crude starting smaterial containing
cell walls and the ke, 0.5 to IN hydro-
chloric acid is added in an amount of 3 to
& times the amount (V/W) of the starting
material, and the mixture is treated at @ fem-
peratare of 108 to 130°C. for 1 1o 5 hours
to decompose the cell walls, to liberate the
saccharides constituting the cell walls snd to
extract the cell protein. Subsequently, the
decomposate is newtalized and the extracted
protein is decomposed by the aforesaid pro-
tease to form a sugar and amino acid-con-
taining peptide mixture composed, mainly of
peptides. Alterpately, peptides cbtained from
various different siarting mawegials may be
mixed together to form a mixture having
a desired composition, The average peptide
lengeh (hereinafter referred to as “A. P L™
of the thus formed peptide mixture should
be adjusted to a length of 4 to 5 units. The
A. P. L. value can be calcglated according
to the formula T-N/NH.—N. Furthermore,
in the cemposition, the ratio of free amino
acid to peptides should be 1 10 4 w 5. T he
above requirements are conditions necessary
for the development of the tasty flavor of the
product as a meat extract-fke scasoning.
The sccond step of the process of

present invention Is that of adding various
coniponents to the peptide mixture formed
in the first step so that the amount of peptide
mixture becomes 60 w 70% of the total
components of the final product {calculated
for dry product). Bxamples of saccharides
which csn be added in the procsss of the
present invention incluide ome or more of
hexose, pentoss, disaccharide, hexose meone-
phosphate, penfose monophosphute, and sugar
alcohol, Advantageously, the saccharides are
present in an amount of 2 to 5% by weight,
based on the total componemsts present. In
the case glycoprotein is used as the startng
material in the fist step, free saccharide is
formed and therefore only a small amount,
which normally would be ap insulficient por-
tion, nced be supplemented. As organic acids
there are added 3 t 109, based on the
weight of the total components of, for ex-
ample, one of more members selected Trom
the group consisting of malic acid, succinic
acid, giycolic acid, cimrie acid, lactic acid,
fimaric acid and salis thereof. As §7-nucleo-
tides, there ate added 0.2 10 2,59, based on
the weight of the total componen:s, of at
jeast one member of the group consisting
of 5 -inosinic acid, ¥/-guanylic acid and ¥~
xanthylic acid, and salts thereof. The nucleo-
sides which are added during the process of

the present inventon inchude guaposine, imo-

sine, adencsine and xamthosine. Advantage-
ously, the nucleosides are present in an amount
of 0.1 to 1% by weight based on the weight
of the total components. Furthermore, G.1 0
1% by weight, bassd on the welght of the
total components, of gelatine and/or sodivnt
alginate ie added in the process of the present
invention. By the incorporation of the above
components, a harmonized meat extract-like
sezsoning baving a complex taste cum be
effecrively prepared.

In the third step of the process of the
present inventon, the water content of the
mixture obtained in the second siep is com-
tolied to 15 to 85%, and the pH thereof is
adjusted 1o 5 to 7 by the addition of a basic
material, for example sodium carbonate or
caustic soda or by the addition of & mineral
acid such as for example hydrochieric acid.
The mixture is then heated and reacted at 4
temperature of 50 to 86°C. for 0.5 10 5 hours
with stirving in the open at ammospheric pres-
sure, In this step, an amino-carbonyl resc-
tion takes place to produce various Havors de-
rived primarily from the carbonyl compounds,
Farthermore, a browning reaction progresses
to form Elson-organ reaction-positive sub-
stances, whereby o meat extract-like flavor is
produced. In this step; the individual com-
ponents are aged and harmontzed, whereby
the mixture develops a mild raste. After
completion of the above reaction, the reac-

‘tion mixiuzre is adjusted to a pH of 55 10

6.5 to prepare a paste or powdery SEASORIS.

The following exaniples are gtven merely
as illustrative of the present invention and
are not 1o be considered as limising. Unless
otherwise noted, the percentages therein are
by weight.

ExaMPLE 1

To 100 kg. of a dry cell of Coryrchac-
teriumy ghutamicum sym. (Micrecotcus ghita-
wmiicns; ATCC 13761 which bas been iso-
lated and dried after completion of a ghia~
mic acid fermentatios, is added water to
make the substrate concentration 109, Sub-
sequently, the suspension is adjusted 0 2
pH 7.2 and i charged wih 360 g of
*Progyme” {trade name for a profease pro-
duced by Kyows Hakke Kogyo Co. Lad, and
suzyme decomposition is effected at a tem-
perature of 45-47°C. for 14 hours. In this
step, the protein iy decomposed to form pep-
tide, amino acid. The decomposate suspension
is adjusted to a pH of 5.5 by sdding 4N
HCE and is then subjected to centrifuge to
separate  apd  remove the wndecomposed
materials. Thereafter, the supematant is
charged with 3 kg. of active carbon is treared
at 60°C. for 1 hour, and is thea filtered 10
remnove the active carbon. This active carbon
rreatment is effected int order to harmonize
the taste of the resulting product. The filtrate
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meal extracs and is an excellent seasoning
substitutable for meat extracts.

ExAMPLE 2
%0 kg, of whear protein is ground snd is

to a pH of 7.2. The suspension is charged
with 1.2 kg. of the protease “Prozyme”, i
subjected to snzyme treatment at 45 “—47C

for 1 bour and is then fitvare fros from dis-

agresable taste, bitter taste and the Like. This
filrate conains 55 kg of pepiide mix-

Motif Exhibit 1150, Page 790 of 1599

3 1,195,393 3
has an A, P L. of 4.5, contained 50 kg. the open at atmospheric pressure. In this
of peptide, 11 kg. of amino acid, 4 kg. of step, a meat Havor is generated and, at the
arabinose, mannose and ghicose, and other in-  same time, aging and harmonization schieved.
organic salts, and fas a towmi selid contemt Furthermore, water is vaporized, and 100 kz. 20
5 of 80 kg. To this filtrate are added 1 kg, of & meat extract-like seasoning having a tosl
of sodium malate, 0.5 kg, of sodfum succinate, solid contenr of 859 and containing 129
1 kg of sodium glycolate and 1.5 kg, of of sodium chioride and the sbove-mentioned
sodium lactate as organic acids: 1.2 kg. of various compenents  are  produced.  This
sedium 5'-inosinate as §'-nucleotides and 0.2  seasoning is formed into soup B having the 25
10 kg. of inosine as nucleosids. After dissolv- composition shown in Table 1, and the soup
ing the additives in the filtrate, the solution  is subjected to sensory test according to
is adjusted to a pH of 6.5 by the addition paired preference test, using a panel com-
of sodium carbomate, and is concentrated  posed of 31 experts, 1o distinguish said soup
under seduced pressure at 35°~—45°C. to 2 from soup A, to which has been added an 30
13 rotal solid content of 309, The concentrate is equal amount of 4 meat extract. The resuhts
heated st 60°C. for 4 hours with stirring it are shown in Table 2.
Taniw i
Composition of Soup A
Moeat extract™ 0.2% | Sodium succinate  £.019;
Scdium chloride 0.8% | Carrot powder 0.019%, {
Sugar 0.5%, | Onion salt 0.03%,
Sodium glutamate  0.32%, | Garlic sakt 0.01%
H. P, P 0.3% | Curry powder 0.0195
Sodivm incsinate 9.01%, | Beef tallow 0,147
* Insoup B, 8.2%, of the meat extract-like seasoning of this
exampie is used in place of the meat exuact.
** An amino acid mixture resulting from hydrolyzed plant
protein,
Tasrg 2
Results of Organoleptic Tests
Those who preferred soup A 16 members
Those who preferred soup B 15 members
Significance None
From the above resulrs, it is confirmied that  suspended in water to 8 substrate comcentra- 40
the seasoning in accordance with the present  ton of 10%, and the suspension is adjusted
35 invention is entirely wndistinguishable from



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

1,198,398

10

20

23

30

35

55

60

S Rmme e e hiain. 800

65

tuze having an A. P. L. of 5.5, On the other
hand, 15 kg of wheat protein is hydrolyzed
with 45 1. of 3N hydrochlorie scid ar 1207
C. for 3 hours. Water is added to the hydvo-
lysate, to make the substrate concentration
1094, Thereafter, vaporization and conceniza-
tion are repeated to reatove onehali of the
hydrochlosic acid. Subsequently, the Hquer Is
adjusted to a pH of 4.5 by means of GIUSLIC
soda and is charged with 0.7 kg. of the afore
said scrive carbon. The mixrure Is treated at
60°C. for 1 hour and is then fltered w0 ob-
tain @ Sltrate. This filrage contains 12 kg, of
an amino acid mixture havisg an &. F. L. of
1.1, The flwate is mixed with the ajlore-
said whear profein enzyme decemposate @
ochrain 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 nuned
liquor are added 3 kg. of ghicose and 0.5
kg, of sorbitol as saccharides; 2 kg, of sediumm
nialaie, 0.6 kg. of sodium succipate and 1 kg.
of sodium citrate ag organkc acids: 0.5 kg, of
sodinm 5'-guanylare; 0.2 kg of inosine; and
0.2 kg. of gelatine. Afier dissolving the sddi~
fives in said miiged liguor, the solwien B
neatralized to 2 pH of 6.5 by means of sodium
carbonate, snd is concenuated usder reduced
pressure to a total solid content of 55%.
Fhe concentrate is heated at 65°C. for 3
hours with stirring in the open at atmospheris
pressure and Is povadexized by the use of &
spray-dryer 1o obtein 98 ks of a powdery
seasoming. ‘This seasoning contains 147,
sodium chicride, 695 sodium glutamase, 0.5,
sodium 5'~gpanylate, and like organic acids,
and brown producis, end 5 an oxoelient
scasoning having a mest exiract-like Havor.
"To 100 kg of “Soymilk™ (trade name for &
purified soyhean proleis produced by Honen
Seiyu Kogyo Co. Lad), 260 L of 0.5
hydrachloric acid is sdded, and the mixrure
is hydrolyzed at 136°C. for 3 hours. In this
step, & pare of the protein in the starting
material is decompozed and, at the same e,
the saccharide portion is decempossd ¢ free
saccharides, After cooling, the hydrolyzate
is pentralized to a pH of 7.2 by means of
canstic soda or sodium carbonate, aud water
is added to make 1000 1. Subsequently, the
suspension is charged with 0.15 kg. of “Pro-
gyme B” {irade name for a protease produced
by Kyowa Hakke Kogyo Co. Liud.; and en-
zyme decomposition i effected at 45—47°C.
for 16 hours, By thus effecring the scid de-
composition in combination with the enzyme
decomposition, a peptide mixture having an
A, P L. of 40 i obwmined. After comple-
don of the smayme decomposition, the sus-
pension is adjusted to a phX of 6.5 by means
of hydrochloric acid and Is them centrifuged
-of a transparent decomposaie
figuor. To this Nquor is added 4 ke of the
active carbon used in FExample 1. and the
mivture s treated ar 60°C. for 2 howrs and

(]

is then filtered 1o obtain 780 L of a Hitraw
free from bitter taste. This filtrate has a total
solid content of 74 kg, and contains 11 kg.
of amino scid, 46 ke of peptide, 4 kg. of such
saocharides as mannose, arabinose, ghucose, and
the tike, and 105 kg. of sodium chloride.

o this decomposate are added 3 kg of
sodinm malate, 4 ke of sodlwm laclate, 0.5
ke, of sodium succinate, 1.2 kg of sodium
5?~inﬂsis‘sszte) .15 kg. of fonslne, (.15 kg of
gelotine and 035 kg, of sodium aiginate.
After confirming that the pH s 6.5, the mix-
ture is concentrated under reduced pressurs
at 40°—45°C w obtain a concentrate having
s toral solid content of 8075, Subsequenily,
the concentrate is heated at 80°C, for 2.3
hours with stirring in the open af almos~
pierie pressure. Tn this swep, a meat flaver
is geperated. In the above maancr, 193 ke
of & meat exrrsci-like scasoning having a
total soligd content of B is obtained. This
seasoning contains 2.8% of sodiom gluta-
mate, 1.16% of sodium incsinate, 10% of
sodinm  chloride and like orgapic acids,
saccharides, and peptides, and is an excellent
seusoning having a mear extract-like faver.

WHAT WE CLAIM I8:—

i. A process for preparing 2 meat exiract-
like scasoming which comprises subjecting
a vegstable protein or a cell of a yeast
hacterium or fengus to decomposition te form
an amino acid-peptide mixture having an
average peptide length of 4 w0 § units, add-
ing to said mixtare an additive comprising at
least saccharide, organic acid, inorganic salt,
§’.pucleotide, nucleoside, together with gela-
ting andfor sodium alginate and reacting the

Tesultant mixtore ac an clevated temperature.

2. The process of claim 1, wherein decom-~
position is effected by the addition of as en-
zyme and/or an acid.

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

2
composition.

7

4. The process of claim 2, wherein 3 to

6 times the amoum {V/W) of the staxting
material, of 8.5 w 1IN hydrochloric acid is
added at & temperature of 100—130°C to
effect acid decomposition.

5. The process of claim 1 wherein the ratio
of free amine acid to peptide in the com-
position s 1 to about 4 to I,

6. The process of any of the preceding
vlaims, wherein the ssccharide is hexose, hex-
ps¢ monophosphate, pentose, PeRIOSe mMOno-
phosphate, disaccharide or sugar alcobol or a
mixture of any thereofl

7. The process of any of the preceding
claims, wherein the organic acid is malic
acid, succinic acid, glycolic acid, citric acid,
lactic acid, fumaric acid, a salt of any there-
of or z mixture of sny of said scids and/or
salts.

8, The process of any of the preceding
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20

25

claims, wherein the 5 -nucleotide s 5'-ino-
sinfc acid, 3-guanylic acid, 5'-xanthylic acid,
2 salt thereof or g mixwture of any of sald
5"-nucleotides and/or salts.

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

10, The process of any of the preceding
claims, wherein the resultant mixture is re-
scted at a temperature of 50 to 80°C.

1L The process of any of the preceding
claims, wherein the enzyme is protesse and
the protein is glycoprotein.

12, The process of any of the preceding
claims, wherein the additive comprises, based
en the total components, 2 to 5%, saccharide,
3 w 109, organic acid, 0.2 to 2,59 5%-nucleo-
tide, 0.1 to 1% nueleoside, 8.1 10 19 gela-
tine or sodium algimate or mixtures theveof
and it is added to the amino acid-peptide
mixtare until the mixtore reaches 60 to 70
of the total components of the final pro-
duct.

13, The process of claim 12, wherein

befare the reaction, the water content of the
mixture s controlled to 15 to 859 and
the pH thereof is adjusted 1o § to 7 by the
addition of an acidic or basic metal.

14, The process of any of the precading
claiws, wherein after completion of the reac-
tion, the reaction mixture is adjusted 1 a
pH of 53 w 65 1w prepare a paste or
powdery seasoning.

13, The process of any of the preceding
claims, whereln the bacterhun cell is a strain
belonging 1o the gemus Micrococcus gheia-
micus ATCC 13761,

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

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

For the Applicants:
CARPMAFELS & RANSFORD,
Chartered Patent Agenis,
24, Southampton Buildings,
Chancery Lane,
London, W.C.2.

Printad for Her Majesty's Stationery Office,by the Courier Pross, Leamington Spa, 1970.
Published by The Patent Offiea, 25 Southampion Buildings Yondon WO2A 1AY. from

which copies may be ohtained.
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(54) IMPROVEMENTS IN OR RELATING TO A PROCESS FOR
PRODUCING A MAILLARD REACTION PRODUCT HAVING
A MEAT-LIKE FLAVOUR

71y We, AmvoMore o, Ing, 2 core
pﬂrahon organized moder the laws of Japan,
of No. 7, 1-chome, Takzrawche, Chvo-ba, To-
kvo, Japor, do herehy declere the invention,
5  for whinh that o nateny pevy be prants
ed to v, are! the meths which it is 1o
be performed, to be vnmc.u!ariy described in
and bv the fm?» wing statement s —
This invent 1128 to & process for pro-
10 ducing a X wetion produet having 4
meat-iike favour,
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as a

30 oan by emnlo 2 flavouring matexist for
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conteining amine acids) in water of
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2 sH is very small, znd the velect
the Mp ““rft tesction hatween sulphur cor
iny arcino acids and reducing angar ds very
slow,
T is op ohieet of the presemy lnventon w
the velog resotinn
a redoced

40

‘r‘s;r.imf{ to the nvesent invention, there {5

provided a process for producing 3 Maillard
reaction product having a meat-like flavour,
which Lomﬁ"(ﬂts m*a‘_m«? a solution mnmmm«f
{a} cystine and/for L}'xt&m, and {(b) & reducm
ngEr 2t a tmz::wnuc of fromm S5O5C, 1o
420°C, ar o pressure of from 70 to 200
K. fom® *0 ar to produce the  desired
flavoured Maillard renction product,

Generally, the mesi-like flavour of the Mail-
lard reaction preducy prepared by the process
of the present mven*:mxz is produced in a better
viedd and with a better favour,

Geperally, in the process of the invention,
tie pH vabie of the agueous solution of cystine
andfor cysieine and of the reducing sugar is
adjusted to fram & 1o 10, and the process
effectsd in an amtoclave. The MaiBacd reaction
is uaally eaveied our with agitatden,

E,.vmule" of the redusing sugats which may
be emplovad in the present invention include
the pentosss hewoses, ond thoy may he aldoses
or keroses, The ratis by wext"hl) between cys~
tine andfor cvv“:mn and the reducing sugar
is preferabiy fros 0.1 10 5.0 ¢ 1.

The pressure during the reaction is fromm 70
o 200 }\g.,cm,?, and the aptimel vaive de-
pends ® fome GIIEIL on the Tesction tempera-
e and time, I’ the reaction is carried out
at the same rempersture for the same time,
but under &rl‘mﬁﬁh‘“f!f pressure, the flavour of
thm"r Maillard reaction prodixct s vcrv
weal and fap from meatlike favour, If
the other jmund, the reaction Is corried mrz
vnder 2 pressure of more than 200 Rg/em?,
decompesition of the reducing wrgar m the

1 preat extent and, accord-
sn undesirable irritating
o} tem:)a:mr., 8, 28 men-
frome SBR0. 0 1?(‘°wnrﬁfcrably
i) 10""(2. When the reaction i
carded out at a temperatwe of more than
12.00(3, unplessant smells, for ex ample a4 burn-
iny amell and an undesirable irritating smed)
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Become apparert. The duration of the reaction
is usuaily from 1 ro 10 heurs, preferably from
3 to 5 hours,

The colour of the solution prepased by the
Maillard reaction under eclevared pressure
is vellowish brown and it has a strong stimulat-
ing smell. However, a powder having a very
favourable flavour like mear may be obtained
by, for example, usual drying and powdering
methods such as spray drying and drying
under reduced pressure.

The strength of the meat-like flavour of the
resulting powder is increased significantly and
ite quality is improved in comparison to thosc
of the corresponding Maillard reaction pro~
ducts prepared under aunospheric pressute.
This is apparent from the results of the fotlow-
ing experiments and Examples.

The powder of the Maillard reaction pro-
ducts obtained by heating a mixture of cystine
and for cvsteine and a reducing sugar, can im-
prove the flavonr of foodstuffs and drinks
when added in a concentration of from 0.01
o 0.5% based on the weight of the foodstuff
or drink,

The powder may be also nsed in foodstuffs
or drinks in the form of a mixture in concen-
tration of from 0.05 to 23 by weight of the
powder and another Maillard reaction product
prepared by the reaction of another amino
acid, for example ghutamic acid, sspartie acid,
wryprophan, histidine, threonine, valine, leu-

cine, isoleucine, glycine, alanine, lysine and ar-
ginine, with 2 reducing sugar.

It is also preferable to use hydrolyzed vege-
table prowin or yeast extract with the powder
produced by the process of the present inven-
tion in order to improve the meat-like flavour
of the foodstuff or drink.

ExPERIMENT 1

An agueous solution of a mixture of cystine
and xylose in & 1:1 weight ratio was adjusred
to pH 9.5, heated at 100°C. at a pressure of
130 Kg./em.® for 6 hours and then dried to
a powder by spray-drying. This powder was
designated (A). As a control, a powder, desig-
nated (B), was prepared in the same manner
as mentioned above but under & pressure of
1 Kg-cm.® inswad of 130 Kg/om?® The
spray-drying was performed by employing 2
noxzie type spray-dryer in which the tempera-
ture at the entrance was in the range from 200
o 220°C, and that at the cutlet was in the
range from 11Q o 120°C.

Fach of the powders (A) and (B) was dis-
solved in water in a concentration of 10 mg¥l,
50 mg®, and 100mg?s. , ‘

The aqueous solutions of powders (A) and
{B) at the different concentrations were offered
to & panel of 50 members for an organoleptic
test, The test was performed by “pair test”
method wherein the member selected the sam-
ple having the stronger meat-like flavour. The
results are shown in the following table 1.

Tasrz 1
\ Persons who Persons who
selected selected
N sample (A) sample (B)

Concentration
{mg %)

10 38 12 ok

50 44 6 i

100 34 15 **

{Note)

t**:

ExPERIMENT 2
1 Grams of cystine and 10g. of xylose were
added o 60 mi of water and the pH of the
resulting solution fon was adjusted 1o 9.5. The
solution was poured into an autoclave and kept
gir-tight; then the Maillard reactien was car-

*xy  significantly different ar 1%, level
significantly different at 0.1% level

ried out at 100°C. for 3 hours, having first
adjusted the pressure to one of the values
shown in the following Table 2 by the intro-
duction of nitrogen gas,

{1} ‘The amount of residual unreacted xylose
was measure and the results are 8s follows:
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pared under stmospheric pressure and, accord-
ingly, the character of the Baveur is also
differant.

(3) The abswrbancy ar Amox 330mu was

a pressure of 100 Kg/om® and these pre-
pared at atmospheric pressure, The results
were as follows:

Motif Exhibit 1150, Page 795 of 1599
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Tapry 2
Beginning pressure (Kg/cm?) Residual xylose (%)
40 2,06
50 1.92
70 1.54
100 1.30
Aumospheric pressure
{controly 1,94
As is apparent from the resulis shown in  pheric pressure were subjected to & thin layer 10
Table 2. the amount of residual xylose was  chromatography test.
simall, {.c. the reaction velocity was imcreased, The Rf values of a coloured product {(A)
when the Maillard reaction was curried out  of the Maillard resction and of the coloured
under & pressure of more than 70 Kg/em? product (B) of a ninhydrin resction were
{2) The Mailiard reacton product prepared mensured. The developer was a mixture of 15
under a pressure of 100 Kg./em?, as men-  meshanol, buranol and water (1 @ 4 @ ), and
tioned above and that prepared under atmos-  the results are shown in the following Table
Tanwz 3
RF value
() (B)
Asmospherie pressure 0.68 0.57
100 0.60 0.57
When methancl-CHCL, (1 1} solvent of {A) and (B) were 8s shown in the following
20 was cmployed as the developer, the RE values  Table 4.
Tasie 4
Rf value
A B
Atmospheric pressure 7 0.5¢ 0,48
100 Kg./om? 0.50 0.48
As is apparent from the results of Table measured for each solution containing 0.1, of
25 3 and Table 4, the cheracter of the Maillard  each of the Maillard reaction products pre-
reaction product prepared under clevated pres-  pared by rexciing cystine and xylose for the
sure is different from thav of the product pre-  the time shown in the following Tabde § under 35
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TaLe 5
Absorbancy (~log T)
Resction Time 1
{min.} 10¢ Kg./em.? Atmospheric pressure
30 538 493
60 580 530
%0 600 530
120 630 570
210 620 560
As is apperent from the results shows in for 3.5 hours with agitation. The resulting
Table 5, the ahsorbancy of the Maillard reac- solution of the Maillard reaction product was 45
tions product prepared under elevated pressure spray-dried to a powder.
5 was larger than that of the product prepared A solution containing 0.1%, of this powder
under aumospheric pressure, when compared  was offered to & pancl of 20 members for an
for the same reaction time. Thus, it is clear organoleptic test and, as a result, 17 members
that the velocity of the Maitlard reaction of of the panct indicared that the solution had 50
the present invention is promoted by reaction a favourshle flavour like that of meat.
16¢  ar elevated pressure. ExAMPLE 3
The invention will now be illustrated by the 20 Partg by weight of sodivm ghitamate,
following Examples. 1 part by weight of xylose and 0.05 part by
ExamMPLE } weight of & mixture containing an equivalent 55
20 Grams of cystine and 1.5 g of xylose amount of cystine and ribese were added fo
15 were dissolved in S0 ml. of water and 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 to 9.0. The
by the addition of caustic soda. The resulting solution was then reacted at 00°C, ar a pres-
solution was poured into #n autoclave and the  sure of 100 Kg. fom?. for an hour, and the 60
resction was carried out with agitation ap reacted solurion was dried 1o a powder in @
20 100°C, at a pressure of 140 Kg.fem?, for 3.5  spray-dever of the nozzle tvpe.
hours. By spray-drying the rescted solution, 0.05% by weight of this powder was added
there was obtained a powder which had a very 10 2 buckwheat noodle soup and the soup was
favourable flavour, at a yield of 904 offered 10 a pancl of 20 members for sn or~ 65
The colour of the powder was orange~yellow ganolepric test. As 2 result of & “pair test”
25  and it was readily soluble in water. 1% members of the panel indicated that the
An aquecus solution containing 0.5% by flavour of the soup containing the powder was
weight of the powder was offered to 2 panel preferable to a soup not containing the powder.
of 20 members for an organoleptic test. When It was also pointed out by 12 members of the 7€
the panel was asked “What kind of smell has  panel that the soup conmining the powder had
30 the soluton?” 18 mentbers of the panel indi- 3 meat-like flavour.
cated that it smel lke an animal foodstufl WHAT WECLAIM 18—
and 15 members also indicated that it had 2 1. Process for producing & Maillard reaction
meat-like smell, product having a meat-like flavour, which 79
ExaMPLE 2 comprises heating a solution containiag {a)
35 10 Grams of cvstine and 10g. of xvlose were cystine andfor cysteine and (b} a rechucing
dissolved in &0 mi of water and the pH of suear at a remperature of from 50°C. to
the resuliine solution was adiusted o 10.0 by 120°C, at a pressure in the range of from 70
adding caustic soda. The solution was heated o 200 Kg./am®, so as to produce the desired 80
at 859C. for 20 minutes under 2eration and flavoured Maillard reaction product.
40 its pH adjusted 10 8.0. The solution was then 2. Process according to Claim ¥, wherein
poured into an autoclave, the pressure in the the reaction is effected for from 1 ro 10 hours.
aurociave was kept at 100 Kg./om® with nit- 3. Process according to Claim 2, wherein 85

rogen gas and the solution heated ar 100¢C.

the reaction is effected for from 3 10 § hours.
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4., Process according o any preceding <laim,
wherein the process Is effected ar & tempera-
ture of from 80 to 100°C,

5. Process according to any preceding claim,
wféxmin the pH of the solution is from & to

6. Process according to any preceding claim,
wherein the solution contains from 01 to 5.0
parts of cystine and/or cysteine per part of
the reducing sugar.

7. Process according vo any preceding claim,
wherein the reducing sugar is & kexose or pen-
tOSe.

8, Process according to Claim 7, whereln
the reducing sugar i3 xylose.

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

0. Process sccarding to Claim 1, and
further comprising drying the Maillard reac-
tion preduct and converting it into a powder.

131, A Maillard reaction product whenever
produced by the procesy claimed in any one
of Claims 1 to 9.

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

13. Process for improving the flavour
andfor aroma of a foodstuff or drink, shich
comprises mixing from 001 w 0.3% by
weight of the Maillard reaction product
claimed in Claim 12 with s foodstuff or drink.

4. Process for improving the Havour
andfor aroma of a fovdstuff or drink, which
comprises mixing from 0.05 to 2%, by weight
of o mixture of the Maiflard reaction product
claimed in Claim 12 and apother Maillard
reaction product obtained by rescting a
different amino acid with a reducing sugar,
with a foodstuff or drink.

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

HASELTINE, LAXE & €O,
Chartered Patent Agents,
28, Seuthampton Buildings,
Chancery Lane,
London, W.C.2.
Agents for the Applicants,

Printed for Her Majesty’s Stationery Office by the Courier Fress, Leamington Spa, 1970,
Published by the Patenr Office, 25 Sousthampton Buildings, London, WC2A 1AY, from
which copies muy be obipined.
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(71} We, UniLEVER LiMITED, a come
pany registersd usder the laws of Great
Britain, of Port Sunlight, Birkenhead.
Cheshire. England. do hereby declare the
inveation for whick we pray that a pafent
mny be granisd 1o us and the method by
which it is {o be performed, to be particu-
farly deseribed in and by the following state-
mept:

This isvention relates {o new and valuabie
artificial flavouring mixtures, including con-
centrated as well as ready-for-use foodsiufls,
and to processes for the preparation of such
mixtares.

The taste of meat of many commercially
available foodstuffs, such as soups. gravy, is
obtained by incorporating, during their pre-
paration, a produce commercially known as
meat extract, indicated below as commercial
meat extract.  This commercial meat extract
i generafly obtained by extraction with
water of the mest of slaughtered caitle,
espectally horned catile, followed by eva-
poration of the greater part of the water, The
commercial meat extract thus obiained s &
brown product generally containing 15-259%
of moisture. This commercial meat extract
is expensive, ity preparation I8 time-consam-
ing and reguires much energy, and the yield
is only a few percent by weight of he ex-
pensive starting material {fmeat).

This commercial meat exiract is not only
expensive and of variabie quality bui alter
dilation with water, {t has a iaste different
from that of a broth or gravy prepared dirsct
from meat. This difference is probably
caused by certain reactions between various
substances  taking place during the pro-
longed heating when preparing fhe commer-
cial meast exiract, such ag hebween amino
acids and sugars, which during the prepars-
tien of the fresh extract proceed Ioss far or
not at all. Thus undesivable “shades of”
taste and the dark colour may develop in

iPr

£22) Filed 18 Jan. 1968
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FLAVOUR COMPOSITION

stulls prepared with it

An ohject of the investion i t¢ grovide
new, improved. artificially prepared Bavowr.
fag mixturss that do not possess certain un-
desired shades of taste and that are of a
light colour, and provides concentrated as
well as ready-for-use fvodstuils and 2 pro-
cess for the preparation thereof.

Using the product of this invention com-
mercizl meat exiract may be partdy or en-
tirely replaced by a meatiess composition, so
that, beside giving an improved taste and a
lighter colour, a considerable cost saving can
be reafized. A partial replacemsst of com-
mercial meat extract by an artificiat Baveur-
ing mixture acoording to the invention may
already lead to a shifting into the buck-
ground of an undesitable shade of taste of
the commercial meat extract in the 8nal
foodstuff.  An additional advantage is that
--in contrast with the commercial meat ex-
tract—the compositions obtained according
te the invention mey have 3 constant qualicy
and a constani price.

Various publications have been issued on
the composition of commercial meat extract.
e by T. Wood and 4. E. Bender in “The
Biochemical Jowurnal' 67, 366-373 (1957},
entitfed “Analysis of tssue constiiuents
fcommercial ox-muscle extract™. In g later
publicaton of 4. E. Bemder, T. Wood and
J. A, Palgrave in “Journd of the Science of
Food and Agriculture” 8th December, 1958,
pp 812817, entitled “Analysis of tissus con-
stituents.  Extract of fresh ox-muscle”, the
compositon of commercial meat extract was
conipated with an extract of fresh beef oh-
tained by treating beef with ice-water.

Various groups of compounds wers quaii-
mtively indicated and quantitatively deter-
mined. among which:

Amino acids and peptides

Organic phosphates finter alia phosphate

containing amino acidsy and  inorganic

phosphate
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Guanidines {especiaily creatine—creati-
nine)

Purines (free and combined in nucleo-

tides)

Organic acids {lactic acid, glycolic acid,

suceinic acid, Z-hydroxybuiyric acid)

as well as reductng sugars and products

such as carnitine, wrea, ammonia and in-

organic material not further specified.

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

OFf these artificial exsracts, in which & pep-
tide and the phosphorus confaining amino
acids were lacking, but to which a small
amount of the nucleotide inosinic acid
finosine-5"-monophosphaic} had been added,
{he amhoes siate that this product had only
a faint taste of meat due to the presence of
this nucleotide. s

In Duich patent specification 6604570 in
the name of Ajinomoto Co. Ine. Tokyo,
artificial flavouring wixtures awe described
which serve as a substitute for meat exfract.

These mixiures inglude amino acids,
phosphates, 5'-nucleotides and organic gcids
{especially lactic acid and succinie ackd) As
io the amounts of succinic scid and lactic
acid this specifiication states that the total
smount of organic acid is less than 3 paris
by weight, preforably betwesn 2.1 and 2
paris by weight calculated on the amino
scids excluding the glutemic acid, and that
the amonnt of succinic acid should not be
too high (although no upper fimi is given)
because i the amosnt of succinic acid is
100 high a taste of crustacea {sheli-fish) is
ohtained. In this connection the publica-
tions of Wood and Bender mention for com-
mercial meat extract 1.42% succinic acid
and - 16.40% lsetic acid, i.e. & mutual weight
ratio-of 13147 and for A product obtained
by extraction of meat with ice-waler 0.88%
cuccinic acid and 23.04% Jactic =cid, ie a
muinal weight raiio of 1:26. The artificial

() product obtained by these research workers

60

on the basis of the latter composition tasted
faintly bke meat and therefor provide no
good substitute for commercial meat extract
or meat broth,

The above-mentioned Duich specificaion
shows in the cxamples (e H to VI
weight ratios of succinic acid to lactic acid
of about 1:6 so that upon comparison with
the products with a meaty laste described
by T. Wood the former products - show 2
considerably higher quantity of succintc
acid,

Surprisingly it has now been found that a
“fuller” taste of meat may be obtained i

3 the weight ratio of succinic acid to Jactic

acid is considerably lower than that which is
described in the above Duich Specification.
This better taste is obtained if the weight
ratio suceinic 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 applicaiion of
Ajinomotor poiats 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 amounis
of succinic acid with regard to lactic acid
better results may be obtained.

Accordingly the present invention pro-
vides an artificial Bavouring mixture com-
prising amino acids, including ghitamic acid,
& nucleotide, succinic acid and a 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 succiaic acid to hydroxy-
carboxylic acid, calculated as the eghimolar
amosun{ of lactic acid, is between 1:30 and
$:150

It has also boen found that phosphates

{other than the nrucleotides) such as in-
organic and organic phosphates— in contrast
with what has been stated in the above-
mentioned Dutch Specification—do not con-
stitute essential ingredients of  flavouring
mixiures with a meaty taste. The preseace
of these other phosphates is therefore ac-
cording to the present invention superfivous.
However sipee the use of phosphates in the
foodsiuffs industry is wide spread, the in-
vention alse includes the use of the new
fuvouring mixtures in the presence of phos-
phate. :
As the present inveation is concerned with
flavouring mixtures, including cangentrated
and ready-for-use foadstufls, it is impossibie
to indicate absoluje concentration areas. For
a ready-for-use broth or soup iLis in general
desirable to work in such concenizations, vb-
serving the above ratio. that the quantity of
succink acid amouats to between § and 108
mittigrams per lifre,

For the present invention improved #yti-
ficial flavouring mixtures are obtained with
mixtures in which are present: )

Amino acids, including ghutamic acid {or

its salts}

Nugleotides

Succinic acid

Lactic acid and any other lower hydroxy-

carboxylic acid ju a weight ratio suc-
cinie acid : hydroxycarboxyltic acid of
between 1:30 and 1.150; preferably this
wcéght ratio lies between 1:40 and
1:80.

In order to determine this weight ratio
lactate, succinate and any other salts are
cafculated in the form of the free acid. Any
hydroxycarboxylic acid present other than
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faetic acid is ealculated in the form of ihe
cquimeiar amounts of lactic acid.  The
weight mtio in question is critical for ob.
taining & good taste and thersfore important.

Since  prodocts from  nateral  starting
materials such as commercial meat exiract
often vary in composition in view of their
changeabls starting material, and since it is
pessible that some naturally occurring pro-
duets fullil the qualitative and quantitative
kimits of this invention, it is to be vndersiond
that the invention therefore does not inchude
natursl products such as extrachy of meat,
ner the mcorporation thereof in foodstuifs,
but s related to artificially composed
favouring mixtures.

Amino acids can be defined here as the
building nmits of protefas,  As to the selec
tion of the amino acids ard their mutval
tatios, it s prefersble to sdmulate the amino
acid composition of beef broth.

The amino acids required for carrying out
the invention may be obtained by hydrofysis,
avtolysis or fermentation, or combinations
of these processes applisd to vegetable or
animal proteins, sueh as soybean protefn,
ghiten, casein and yeast, or extracts of these.
Although they differ from the composition
aceording to the invention, the mixtures thus
obtained form an excsllent sfarting material
for such compositions. By the addition of
at least some of the components: mwcleo-
tides, seecinic aoid and lactic acid and any
other lower hydroxyearboxylic acid, the
actificial flavouring sobstance according to
the invention can bz obtained. To obain
the best resodts {1 is desirable that the amino
ackd mixture has a good taste and iz purified,
if necesgary.  In addition the inclusion of
an oXira gquamity of certain amine acids,
such as glutamic acid, methionine, alanine,
iryptophane, cyseeine, may be desimble. k
is mecessary that glotamic acid and its salis
are present in sufficient amounts fo give the

* desired contribution to the taste in the ual

ready~foruse foodsmell, for example in a
broth or soup in a concentration of 057
grams per litre.  As to the smount of amino
acids, especially the amount of hydrolysate
it is necessary that this is presemt in the
seady-for-use foodstull in an amount suffi-
cient to give the desired contribution to the
taste, for example, in a broth or soup in a
concentration of 0.1-7 grams per e,

ks wsual for manulactarers of foodstuffs
to add o thelr prodacis varions materials
including compozitions with a taste of meat,
amino acids such as hydealysastes, awioly-
sates, and plutamate in varigble amounts. It
is therefore aot possible to define exactly
the relative amounts of these componenis in
the artificial Savouring mixtares according
to the invention since some compogents may
be present in the foodstuff. Thus the amount
by weight of amino acid, including glutamie

acit to Jactic achd (calculated on hydroxy-
carboxylic  acid) is  preferably between
£:0.05 aug 1:20. ’

The nucleotides employed according 1o
the invention are flavour boosters, particn- 70
larly the 5-ribonuclootides. As such are
keown for example adenosine-5"-monophos-
phate  (3~AMP).  guenosine-S"-monophos-
phate (PGMP), inosine-¥-monophosphate
{S-18P), xanthosine-5"~monophosphate 75
XMP), aridine-S-monophosphate (-
UKPy,  oytidine-5-monophosphate (5~
CMP), heir amides, desoxy derivatives
and- salfs.

According to the present invention oug 80
special nucleotide may be applied, but i
may be advantageous  use & combination
of mucleotides, Owing to their differing
Savouring properties the amount of nucleo-
tide (irat is employed depends, among other 85
things, on the nature of The nucleotide nsed:
when 3~GMP Iy used, the amount is 0.05-5
paris by weight per part of succinic ucid
agd for F-IMP 0.1-20 parts by weight per
part of wuecinic acid.  With commercially 99
available mixtures containing 3-GMP and
F-IMP in about egual paris, addition of
(.1-10 parts by weight per part of succinic
acid is sufficient,

According fo the invention succinic acid 95
and lactic acid are employed topether, lactic
acid being preferred o other lower hydroxy-
carboxylic acids. However, the acid may
partly, ie. iy 50 mol % be replaced by other
fower hydroxycarboxylic acids containing 100
2.5 carbon atoms, such as glyeolic acid,
S=hydroxybutryic acid and malic acid.

A satisfying meaty taste was obtained
with & mistore of amino scids including
glutamic scid, nucleotides, as well as sue- 14%
cinic ackd and Isctic acid in a weight matio
between 1:30 and 1:150. prefocably be-
tween £:40 and 1:80. In a soup such a
mixtare was appreciated as “good” by a
tasting panel. The appreciation was clearly 110
fess if one of the compounents was left out
of did mot felfit the indicated weight ratio
of sueeinic acid to lactic acid. Too high a
dosage of the succinic acid appearsd to
cavse @ less good appreciation of the pro- 115
duet. :

The two carboxylic scid components will
aot sxclusively occur in the free acid form
iu the composition according to the inven-
tion, but partially in the form of their salts, 120
since the acidity of the ready-for-use produet
is adjusted such that the pH is from 4 to 8,
preferably from 4.8 to 6.8, These salty of
suceinie actd and Jactic acid as well as those
of any other lower hydroxy acids are re- 125
duced fo the corresponding  egnimolar
amounts of succipic acid and lactic acid for
the purposs of caleulating quantities.

In order to obtain a composition with a
faller meaty taste, other substances may be 130
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utilized. Thus the amino acids, nucleotides,
succinic acid and factic acid in the propor-
tions according to the invention may be em-
ployed together with at least one compound
of at least one of the following rlagses of
substances:

1. Amino acids such as homoeysteic acid,
penithine, oxypropline, S-hydroxy gl
tamic acid.

Peptides such as alanyl-slanine, alanyl-

phenylalanine, alanyl-asparagine. carno-

sine, anserine,

Sweetening  substances, both artificial
sweetcning substances, such as  sac-
charine or cyclamates, and sugars, par-
sicularly mono- and disaccharides.

4. Substances with the flavour of meat or
broth, particulacly sulphur containing
compounds, such as reaction products of
amino acids ltke cysteine/cystine witht
reducing sugars or ascorbic acid, reac-
tion products of hydrogen suiphide with
jower aliphatic aldehydes and ketones
{e.g. propion aldehyde, croton aldehyde.
methional, mercaptoacetaldehyde).

_Other volatile sulphur compounds, such
as H.S, mercaptans, disulpbides and sul~
phides, such as dimethyt sulphide and
dinllyl sulphide.

6. Guunidines,  such

greatinine.

Sals, such as NaCl and phosphates and

particularly in connection with pH cos-

trol, acid phosphates like NatiPO,,

NaH,PO, or other alkali or ammouium

phosphates and organic phosphates, such

as phosphorus coniaining amino acids.

Howsver. it is by no means essential to
incorporate phosphaies. ‘

Nitrogen compounds, such as amurOms,

amines, ures, indole and skatole.

9, Unsatusated  or  saturated carboxylic
avids with e.g. 212 varbon atoms.
Unsatucated or saturated higher hydroxy-
carboxylic acids and ¥ and Slactones de-
rived therefrom, such as deca- and

dodeca-S-olides 2.3 dimethyl-2.4-alke-

dienc-4-olides.

Lower saturaied and unsatuvated alde

fiydes, such as acetaldehyde, propios al-

dehyde. iso-butyraldshyde and hepten-4-
al.

Lower sawraied and  ussaturated

Letones. such as acetone, butanone and

diacetvl.

Trichotominic acid and ibownic acid or

their salts.

Aromatic ©of noparomatic carbooyelic

andfor heterocyclic compounds. such as

orthe  amino-acetophenone, N-acetonyl
pyrrole, maltol, isomaltol. ethyl maltol,

{snthiogine. hypoxanthine, guanise, ino-

sing and guanosine.

Lower saturated and unsaturated alco-
hols. such as ethanol. glycerol. octanol.

a

a2

as  creatine  and

7.

8.

10.

il

13
14.

1§. 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 Lo imitais, on the nature of the food-
stuff to which it 15 added and or the othet
ingrodionts added, such as herbs and spices.

By flavouring mixtures sccording to the
iavention are to be undersivod products
such as: sabstitutes for commercial meat
oxtract, as one employed in the foodstufls
industry, “powdered Ravour” such as that
which may be sprinkled over foodstuffs
shortly before consumption, gfravy cubes,
dried and concentrated soup and in gencral
all ready-for-use foodstuffs and concentrated
foodstulfs which usually possess a meat or
broth flavour or in which such a shade of
fiavour is apprecisted. Thus a3 more pro-
pounced meat flavour can be imparted
especially w0 soup, concentrated soup (@8
tinned or dry soup), preserved meals, gravy,
rissoles, preserved meat, ¢.g tinned ham.
with the flavouring mixture according to the
invention.

The fevouring mixture according to this
invention may also be used to imparl 2
meaty Savour to potato chip and puff type
products and to mayonuaise based products.

The flavouring mixtuee according to the
inventior may be prepared simply in the
form of & paste. Likewise it is possible to
preparc a granulated or powder product by
using for example fillers such as kitchen salt,
starch and gelatin

Further it is possibfe to cost the powdery
or granulated product with a substahce such
as a fat or saccharide.

The following examples are given to lu-
strate the invention.

Exampte |

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

1.0 g casein hydrolysate

1.0 g monosodium glutamate

0.6 g inosine-3-monophosphate

0.15 g. succinic acid

19.0 g lactic acid

The pH of this solution was adjusted at
50 and subsequently the solution was
dituted to 1 litre. This solution is referred
te as solution A.

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

6.0 g kitchen salt

i.0 g monosodium glutamate

0.5 g yeast extract supplied by Kon. Ned.

Gist- en Spiritasfabriek N.V., Delft,
Hotland.

2.0 g lard

0.5 g onion powder
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0.02 g. curcuma Example 4
0.05 g parsley Two Hflavouring mixturss werz preparad
20 g. casein hyvdrolysate by dissolving the following ingredicats in
0.07 g mined herbs for soup. water:

3 Selution: Solution T0
To 1 lire of this soup base 100 ml of E
solution A was added. Another sample was  Casein hydrolysate 10eg 200g
prepared by adding to 1 fitre of soup base Monosodinm glatamate  2.00 g 200g
2 g of meat extract dissalved in 100 ml of Inosine-S-monophosphate 0.05g .05 I
10 water.  After cooking for 10 minutes the Succinic acig 0Li0g BI0g 75
two samples were iasted by a panel of 25  Lactic acid 350y 600
persons in a triangle-test. In this test 19 The pH of these solutions was adjusted at
persons  reeognised the deviating sample, 5.5 and sebsequently the two solutions were
whereas 15 persons out of these 19 preferred  diluted to I litte. Then two samples were
13 the sample containing flavouring mixuwe A, prepared by diluting 100 ml of the two solg- 80
This indicates a significant preference for tons described above to 1 litre and cooking
the product prepared with the artificial for 10 minmtes. . The two samples were
flavouring mixture. tasted in a triangle-test by a4 panel of 47

persons. 25 persons indicated the deviating

pid) Exgmple 2 sample correctly and of (hese 25 persons 18 85

A flavopring mixiure was prepared by dis-  persons preferred the solution with the

solving the following ingredients in water:  higher content of lactic acid. The mixiure
1.0 g. protein hydrolysate {casein) b which the weight ratio succinic acid:
1.0 g monosodium glufamate lactic acid=1:60 was preferred to the mix-

25 0.6 g inosine-S-moncphosphate ture in which this weight ratio is 1:35. 90
8,15 g succinie acid Example 3
3.0 g lactic acid A favouring mixture was prepared by dis
solving the following ingredients in water -

The pH of this solution was adjusted at 1.8 g, cassin hydrolysate

30 6.0 and subsequently diluted to 1 Htre. This 10 gz monosodium glutamate 45

solution s referred to as solution B. 0.6 g. imosine-Y-monophosphate
To 1 litre of the soup base described in 0.15 g. smecinic acid

Exampic 1 100 mi of solution A was added.  10.0 g lactic acid

Anocther sample was prepared by adding to 2.5 g phosphoric acid

35 1 lHire of this base 100 mi of solutiva B. The pH of the solution was adjusted av (0D
After cocking for 10 minutes, the two 60 and subsequently the solution was
samples were judged by a panel of 36 per  diluted to 1 Hire. This solution is referred
sons. 26 persons preferred the soup with  to as Solution F.
the higher content of lactic acid. To 1 fitre soup base from Example 1 100

46  This shows that a fSavouring mixture in  ml of solution A was added. Another sample {05
which the weight ratio succinic acid:lactic  was prepared by adding to 1 fitre of this
acid is 1:66 s preferred to a flavouring mix-  base 100 ml of solution F.
ture in which fhis ratio is 1:20. Alter 10 minutes cooking. the two samples

were judged in 2 triamgle-fest by @ group of

43 Example 3 36 persoms. 13 pemsons recognized the 110

Two flavouring mixtures were prepared  doviating sample.  So it appears that the
by dissolving the following ingredients in  panel did not taste a differcnce between
water: soups to which phosphate had or had not

Solution Sohdion  been added.

50 C Example 6 115
Casein hydrolysate 200g 280g A Ravouring mixture was prepared by dis.
Monosodinm glutamate 200z 280g  solving the following ingredients in water:
Inosine-§"-monophosphate 085 g 085g. 100 g casein hydrolysate
Succinic acid g.16g 0.10g 30 gz monosodium ghitamate

35 Lactic acid 860g 350g 0.8 g inosine-S“monaphosphate £330

0.6 g. guanosine-F-menophosphate

The pH of these solutions was adjusted a 0.2 g succinic aeid
5.2 and subsequently the two solutions were 140 g Jactic acid
dilated to 1 Htre. Then two samples were .1 ¢ malic acid

60 prepared by diluting 100 ml of the two sol- 0.5 g, fumaric acid 125
tions described above fo 1 litre and cooking L0 g taurine
for 1) minutes. In an ceganoleptic exami- 20 g carnosine
pation by a panel of 28 pessons, 23 persons 0.1 g guanosine
preferred the solution in which the weight LO g, fructose

65 ratio suceinic seid: lsetic agid iz 1.35, 0 g Kitchen salt 130
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The pH of this solution was adjusted at 0.040 g. casein hydrolysate
§2 and subsequently the solution was 8.010 g inosine-¥-monophasphate
diluted to 1 fitre. This solution is referred 0.005 g. succinic acid

_ to as Solution G. 0.300 g sodium lactate

5 A gravy base was prepared by mixing the Alf tasters were unanimously of the 74
following ingredients and diluting them with opinion that the latter product had 2 good
water {o 1 litre: taste of cooked meat, whereas the former

30 g gelatin product only had a salty laste.

3.0 g potato starch Example 9

1 25 g onion powder Two flavouring mixtures were prepared 73

3.0 g monosodium plutamate by dissolving the following ingredients in

5.0 g lard water :

0.8 g caramel Solution Solution

0.02 g. pepper H J

15 002 g laurel Casein hydrolysate, non-saline 110 1.0 80

0.02 g. cloves Meonosodium glutamate .19 —

3 g kitchen sali Inosine-5"-monophosphate 0.1 0435

To [ litre of the above-mentioned gravy Succinic acid 0.18 0.18
mixtuze were added 100 mi of soluion G, Lauctic acid 126 125

20 Another sample was prepared by adding to  Kitchen salt (.30 Lo 85
the gravy base 2.5 g of meat extract in 100 Phosphoric acid 0.28 —

mi of water. Both samples were cooked for  Sodium tartrate {10 —_—
10 minutes and subsequentty fudged by 2 Ammonivm chloride 0.16 —
panel of 23 persons, 19 porsons of {he panel  Glucose 0.50 -

25 preferred the sample containing sodution G, Lactose 016 — 95

Fyample 7 Maize starch .05 —

30 g of butter weré melied and then Creatine 031 03
mixed with 30 g of flour. To this were The pH of these two sclutjons was ad-
added while stirring apd heating 200 g of justed at 5.3 and subsequently the two solu-

0 broth made from 80 g of meat; the sauce tions were diluted to 1 litre. ]
obtained was finished with 8.01 g of pepper, 2 titres of soup base were prepared by
2 g of kiichen salt and 0.5 g of mono- mixing the following ingredients and dilut-
sodium glutamate. 100 g of finely divided jug them with water to 2 litres:
vesl, well-done in an ample amount of 3.92 g lard

35 waler, were mixed therewith. After shaping 0.28 g garlic powder 108
and dusting the rissoles so produced were 0.34 g. carrot powder
fried in frying fat. 0.22 g caramel dye

Tn the same way rissoles were made in 492 g. sugar
which, instead of 200 m} of broth, 200 miof 146 g salt

401 a 10 times diluted solution G {see Example 0,112 g. onion powder 160
§) were added. 3.92 g monosodium glutamate

A pancl of 25 persons did not detect 2 11,2 g casein hvdrolysate
significant difference between the two formu- 1.34 g. meat extract
iations. To this soup base were added per litre

45 Example & 100 m! solurion H and 100 ml sofution J, HOQ

Spun soybean protein fibres  were respectively.  After cooking for 18 minutes
shoroughly washed and subsequently  the two soups were judged organolepticalty
roughly cat. The pieces thus ohiained were by a taste panel of 29 persous. 26 persons
ground with an excess of water in 3 house- preferred the soup prepared with sotution 1.

50 hold-mixer and then sieved out. The mix- Example 10 {15
jure was then cocked in water for 15 A dried pulverized favouring mixiure was
minutes. and after cooling separated using prepared in the following way: g
a sieve from the superfluous water. Fusther sodium lactate solution (60% by weight
water was removed by pressing the steved pH=A0) were mixed with 1200 g. petato

55 out product in a cloth. To 160 g of this starch  After setting a loose mass resulted. 120
product was subsequently added 1 g kitchen  which was dried and subsequently ground.
salt, 20 g of pastcurised egg-white and some  To 1108 g of the powder obtained in this
caramel.  After mixing thoroughty the mix-  way the following ground ingredients were
ture was pressed {mto am artificial sausage added:

&0 casing and coagulated in a boiling water 6.0 g succinic acid 133
bath for 3¢ minutes. 150 g inosine-5-monophosphate

Tn exactly the same way imifation meat 30 g guanosine-5-monophosphate
was made fo which besides 1 g of kitchen 100 g casein hydrolysate
salt, 20 g white of a chicken egg and cara- 100 g kitchen salt

65 mel. a dry mixture was added of: 10.0 g taurine 130
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10.0 g giucose

20 g malic acid

By thoroughly mixing these corapanests a
pulverized flavouring mixture was obtained.

5 Subsequently two samples were prepared,
one by dissolving § g of commercial meat
extiacy ig 1 Hire of water and another by
dissolving 7 g, of the favouring mixture de-
seribed abowe i 1 litre of water. After

18 cooking {or 10 minvtes the two samples were
judged organolepticaily.

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

i5 Example 1T

A dry soup was prepared by mixing the

following ingredients
70.0 g pulverized artificial lavouring mix-
ture (see Example 10}

20 {00 g monosedium glutamate
20,0 g casein hydrolvsate
30 g dried onions
4} g dried meat
0 g milk powder
25 58 g fat
4 g paprika
21 g dried green leek
1.2 g pepper
0.2 g thyme
ag O g laured
0.1 g mace
60.0 g. salt.

A ready-for-use soup was prepared by
adding 65 g. of this dry powder to 2 litres of
35 hot water. Alter cooking for 10 minutes this
soup was organoleptically judged and quali-
fied as a very good beef soup.
Example 12
A soup base of a volume of 3 litres was
40 prepared from the following ingredients:
200 g lecks
120 g noodles
100 g. earvols
70 g. onions
45 32 g kitchen salt
25 g fat
10 g. celery leaves
) g parsiey
3 g monosodium glutamate
50 2 g hydrolysed soy protein
0.2 g popper
A flavouring mixture was prepared by
dissolving  the [{ollowing inpredients in
water
55 160 g lactic acid

3.0 2. kKitchen salt
0.3 g suceinic seid
0.7 g. imosine-¥-monophosphaie
0.1 g 5-puanocsine-¥-monophosphaie
&0 20 g creatine
.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 litre.

#5 A comcentrafed soup was prepared by

mixing 400 mi of the soup base with 100 mi
of the flavouring composition. The resuli-
mg product was sterilized in 0.5 ltre cans
for 1 hour at 120°C. A reference sample
was prepured by mixing 400 mi of the soup
base with 100 mi of water containing 1.5 g.
of meat estract of first quality, Thiy refer-
ence sample was sterilized in the same way
as the sample with the flavouring coraposis
e,

A product ready for consumption was
prepared by mixing the contents of four cans
with 2 litres of water and by heating the
raculting misture to the boil,

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

WHAT WE CLAIM IS:

1. An artificial flavouring mixture com- 85
prising amino acids, including ghutamic acid,

# nucleotide, suecinic acid and a hydroxy-
carboxylic acid, which has 2 to 5 carbon
atomss in the molecule and consists of at
least 50 mol %, based on the hydroxvear- 90
hoxylic acid, of lactic acid, in which the
weight ratio of succinie acid to hydroxycar-
boxylic acid. calculated as the eguimolar
amount of lactic acid, is beiween 1:30 and
3:150, 83

2. Aun artificial flavouring mixture accord-
ing to Claim 1. in which the weight ratio of
succinic acid to hydroxycarboxylic acid as
ciieiéged in Claim 1 is between 1:40 and

70

C

-3

. 160
3. An artificial flavouring mixiure accord-

ing to Claim 1 or 2. in which alf the by-
droxyearboxylic acid is lactic acid.

4. An artilicial flavouring mixiure accord-
ing to any of the preceding claims, in which
the nucleotide comprises a 3-ribonucieotide.

5. An artificial flavouring mixture accord-
ing o any of the preceding clalms, in which
the nucleotide comprises guanosine-5'-
monoephosphate.

&, An artificial flavouring mixture accord-
ing to any of the preceding claims, in which
the smcleotide comprizes inosine-3-mono-
phosphats.

T. An artificial favouring mixivre accord-
ing to any of the preceding claims, in which
the weight ratio of succinic acid to nucleo-
tide is between 1:0.05 and 1:20.

8. An artificial favouring mizture accond-
tng to any of the preceding claims, it which
the weight ratio of amino acid, including
slutamic acid, to hydroxyearboxyHe acid &
between 1:0.05 and 1:20,

9. Aan artificial Bavouring mixture aceord-
ing to any of the preceding claims, in which
the amine acids are obiained by hydrolysis,
autolysis, or fermentation of vegetable or
animal proteins or extracts thercof ard in
which at least one additional amino aeid
selected from methionine, alanine, frypto- 130
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125
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phane, cysteine has heen added. at Jeast 50 mol % lactic acid, in which the 15
10, An artificial  flavouring mixiure  weight ratio of succinic acid to hydroxy-
socording to any of the preceding clawms, carboxylic acid containing 2-5 carbon atoms
which is free of phosphates, either inorganic il the molecule amd consisting of at least
§ or organic othet than nucleotides. 50 mal % of lactic acid, reduced to the equi-
11. An artificial flavouring mixture as  molar amount of lactic acid, is between 1:30 20
Jaimed in Claim ! and substantially as de-  and 1:150.
seribed herein with reference 1o any one of 13. A foodstufi comprising an artificial
the examples of the invention. favouring mxture as claimed in any one of
10 12, A process for the preparation of an the Claims 1 to 11 or produced by a process
artificial flavouring mixture by mixing as claimed in Claim 12.
amino acids including glutamie acid, nucleo-
tides, succinic acid and hydroxycarboxylic i. E. FARNDON,
acid kaving 2-5 carbon atoms amd including Chartered Patent Ageat.

Printed for Her Majesty’s Sadoners Offive by The Tweeddale Press Lid. Berwick-upon-Tweed, 1970

Publishest 21 the Patent Office, 23 Southampton Buildings, London WCZA 1AY from which copics

mav be obtained.
-
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(s4) FLAVOURING COMPOSITIONS

71y We, UMILEVER LIMITED, 3 come
pany registersd under the laws of Great
‘Britain, of Port Sunlight, Birkeshead,
Cheshire, England, do hereby declare the in-
vention for which we pray that a patent may
be granted to us and the method by which it
Iy 1o be performed, to be particularly des-
cribed in and by the following statement: —

The inventon xelates to a process of pre-
paring artificial flavowing composivions hav-
Ing 3 mealy tasee, and to artdficial flavouring
compositions,

The meaty taste of many commercislly
available foodstuffs, such as stups, gravies and
preserved meats, i3 often obtained by incor-
potating during their preparation a product
which is known i trads as a meat extract,
herein referred to as “commercial meat ex-
wact”, This product, however, which is nop-
maily obtained by water exiraction of meat,
particularty beef, followed by evaporation of
the greater part of the water, has various
drawbacks, In the fisst place, owing to the
costly snd time-consuming methed. of pre-
paration it iy not only relatively expensive,
bus dts quality is net very comstant, and after
dilution with water its tasie is different from
that of the broth as grawy divectly prepared
from meat,

In the preparstion of foudstuffs having 2
meaty taste attempts Lsve boen made to te-
place this commercial meat extract partly or
completely by artificial flavouring composi-
tions. The componemts of such favouring

compositions include compounds which oither

as such or in combination have a taste
approximating that of meat extracts or of
meat-comtaining foodsyufls,

Such artifictal flavouwring compositions are
gsed both in the preparation of concentrates
(sach as “powdered favonr”, gravy cubes,
gravy powder and concentrated soup) which
by dilution with other foodgrade ingrecients
can be processed Into ready-for-use foodstufSs
having a2 mesty maste, and i the industeial
preparation of foodstofls which are ready for
use (such as soup and presesved meals),

{Prics 55, 0d, (25p)]

Although such artificial flavouring come
pesitions are in the fisst place used for obw
taining and/ar improving tastes correspond-
ing with these of meat originating from warm-
bieoded animals, they can alss be wed for
cbiaining sndfor improving tastes corre-
sponding with those of meat originating from
other suimals, such as fsh {2, wany), cruse
aceans (e.p. lobster), shell-figh (e.g. muscls).

In the following specification, therefore,
by artificial favouring composition having s
meaty taste are understood, besides concen~
trates, also ready-for-use foodstuffs having 2
meaty taste, including those already contain~
ing meat and mear extracts, the tem “mieat”
incloding meat originoting from  warm-
blooded animals s well as that from other
antmals  mentioned above. Examples of
flavouring compositions sccording 1o the in-
vention are avtificial meat sxteact, “powderced
fHavour™, gravy cubes or gravy powder, con-
centrated soup {in tns or in dry forn), soup,
iobster soup, preserved meals, preserved meat,
such as tinned ham, preserved fish, such ss
tinned tuuny, risoles, “oasi goveng”, potate
chips, and the like,

Koown components of sweh  astificial
flavouring compesitions  include:  protein
hydrolysates, single amine acids, particularly
Leghtamino acld and/or 4 sak thercof, more
paricularly the monosodivm  salt {usually
abbeeviated to MSG) and nucleotides, par-
tealarly 5*-ribonucleotides, such as guanosine-
5'-monophosphare  (SGMYF),  inesine-37-
monophosphate ($3-IMP) and adenosine-3'-
monophosphate  ($-AMP). It has further
been propesed te incorporaie in suck fSavour-
ing compositions succinic acid or 2 salt there-
of. Although the favouring compesitions thus
obtained possess a chavacteristic taste indeed,
yet they do net always fulfil the porpose
aimed at, as this faste or somectimes lheir
aftertaste is oftes experienced as “sharp”,

Thus, the taste of fSavouring compositions
containing plotamic acid sadfor  5-ribe-
pucleotides but in particular of compositions
contalning succlnic acid car be rounded and
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meade milder by combining these scids or
their corresponding sais with pyreolidone cas-
boxylic acid. . .

Accordingly the present imvestion provides
an artificial flavouring composition compris-
ing pyrrolidone carboxylic acid and succinic
acid in which the weight ratic of the acids,
calculated as free acids, is pyrrolidone car-
boxylic acid 1 part @ succinic acid 0.01 wp
to 3 parts.

A preferred satio 1o 1 past of pyerolidone
cashoxylic acid to 0.02 up to 1 parts of suc~
cinic acid. )

These flavouring compositions of this in-
vention can alsp wsefully contaim glotamic
acid in which case the weight ratio of pyrroli-
done carboxylic acid o ghiemic acd, el
cullated 4¢ the free acid, is 1 part pyyrofidone
carboxylic acid to 0.02 wp o 50 parts of
ghitamic acid, preferably 110 025 wp w0 23
paris.

Flavouring compositions sccording to the
invention can alse contain 5'-ribonuclectides
together with the pyrrolidone carboxylic acid
and succinic acid and, optionally glutamic
acid, the weight ratio, calenlated ay free acid,
is 1 part of pyrrolidone carboxylic acid to
0.01 up to 10 parts of 5'-ribonucleotide, pre-
ferably 1 part o 0.03 up to § parts,

Since the present inveution relates 1o
flavouring compositions for use in both cone
centrated. and resdy-for-use foodstuffs, it is
not possible t indicare absolute concemration
ranges applying to &l flavouring compositiong.
For a ready-for-use foodstuff, such as soup,
broth, ragout and nesi goreng, it is generslly
desirable to employ such concentrations that
the amount of pyrrolidone earboxylic acid
(calculated as free acid) s 0.01—10, prefer-
gbly 0.1-3 g/kg. For concentraed flavour-
ing compositions, such as lquid or solid
“sprinkling faveur”, gravy cubes or gravy
powder and concentzated soup (fo ting or in
dry form?, which by dilution with other food~
grade components can be converted inte s
ready-foc-use foodstoff, it is genersily, desic-
able to choose such a concentration of pyrroli-
done carboxylic acid that after addition of the
favouring compesition or processing it 0
ready foodstuffs the concentration obtained
therein corresponds with the aforesaid con-
centration  of 0.01—10, preferably .13
g/kg.

Pyrrolidonie  carboxylic acid contains an
asymunetric carbon atom hence 2 optical 150~
mers exist. The L-pyrrolidone carboxyhic acid
has perticularly favourable wsie-modilying
characteristics, so that in the preparation of
artificial Savouring compositions according to
the jnvention, it is preferred to use this com-
pound or precursors thereaf,

Although it is prefored to ncorporst in
these favour composidens pyrrolidone car-
toxylic acid as such, it may also be partly
or completely replaced by a compound act-

ing as precursar, i, a compound which under
the conditions applied during preparation of
the ready-for-use foodstuffs with or from the
flavouring composition is converted to & con-
qiderable dogree, prefersbly for more than
209, inte pyrrolidone carhoxylic acid, whick
eventually also leads to the above regult. An
example of such a precursor is ghutamine,

When the pyrrolidene carboxylic acid i3
partly or completely replaced by & precuzsor,
such as glutamine, such an amount thereof i
taken, that the weight ratio of the pyrrolidene
carboxylic acid present in the ready-for-use
products wiil fall within the above given
limits, botk in relaton to the other aforemen-
tioned flavouring compounds (succinic acid,
glutamic acid and 3'-ribonucleotidesy and in
relation to the ready-for-use product.

The pyrrolidone carboxylic acld is a well
kaowr compound, which in an agueous
medium is in egquilibeium with glutemic zcid.
The factors whick are of importance with re«
spect o this equilibrium fave been the sub
ject of extemsive Investigations, in which it
was found, inter alia, that ring closure is com-
plete at pH 7. The mate of reaction of this
ring closure reaction is, however, very slow
at this pH. Thus, on heatdng gluamic acid in
an agueons medium at pH 7 ar 100°C for
2—3 hrs. only about 195 of this product ig
converted inte pyrrolidone carboxylic acid.
Farther, pyrrolidone carboxylic acid can be
formed by ring closure of glutamine with
splitting off of ammonia, which ring closure
proceeds far iore rapidly.

Although in the literature many investiga-
tions have been described with regard to the
substances occurring in mear and MeAl €X~
tracts which might contribme to the taste of
these products, which investingstions were
usually based on sensitive metheds of separa-
tion and identification, there i» mot 2 single
case in which mention is made of pyrrolidene
carboxylic scid ss component of meat ex-
tracts,

Neither does the Jterature contain any des~
cription of artificial flavouring compositions
with & meaty taste comprising pyrrolidene
carboxylic acid a5 taste-modifying agent.

Tt is known indeed thar pyrrolidone car-
boxylic acid is found in & aumber of products
of vegewble erigin, Among other things, ir
forms a component of certain Japanese soy-
bean sauces, Furthermore, 3 number of
authors associate the so-called “off-flavous™
of certzin foodstuffs of vegewble origin with
their content of pyrrolidene carbexylic acid.
Ir appears that the compovnd is found in a
sumber of sterifised products (bests, foma~
toes, maize and cherries), whereas in fresh
condition these products do not comfain
pyerolidone carbosylic acid or conwmin it in
& much lower concentration, In this connec-
ion it could be shown that under the infiuence
of the sterilisation conditions emiployed the
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acid was formed from glutamine, whereas the
glutamic acid was not converted under these
condidons inte pyrrolidone carbosylic acid,

It has besn suggested in the Heeranwe to
employ the hyzroscopic properties of the salts
of pyrrolidone carboxylic acid by adding these
salty as ugents for promoting molsture reten-
tion to products which tend to lose moisrare
when exposed to the afr, such as cosmetics,
emulgions and foodstuffs; in order to producs
the desired offecr these products should they
coutain at least 2, but preferably 4 fo 1065
by wt. of such a2 salt,

On the basis of the properties of pyreaki-
done cashoxylic acid described above, it is
very surprising that this product can be applied
as taste-medifying agent in favouring com-
positions having & meaty taste.

Purther, certain linsitations should be made
with respect to artificial favouring composic
tions with & meaty taste to which ghutamic
acid or MSG, respectively, have been added
ag the favouring component. Although, as
stated before, in the sterilisation of vegerable
foodsiaffs conmaining ghitamic acid ne con-
version of this product inte pyrrolidone car-
boxylic acid can be cstablished, it should stifl
be taken into accouny, on the basis of the
chemical properties of the said product, that
such @ conversion takes place, be it for a small
percentage up to maxintam of 2%. However,
from taste tests it hus appeared that in ari.
ficial  favowrings  compositions containing
gintamic acid in combination with pyrrolidone
carboxylic acid no wste improving effect can
be esmblished if the amount of prrrolidone
carboxylic acid i less than 2% by wt. of the
glutamic acid present, So, as far ag heating
(e.g. for qerilisation purposes) wonld lead to
the formation of pyrrolidens carhoxylic acid,
the amount of this acid is insufficient to pro-
duce the desired effect, so thet for such
glutamic acid containing favenring composi-
tons it remain necessary o add pyrralidone
carboxylic acid. For clarity’s sake therefore,
It is smated that the fnvention inclhudes neither
processes nor favouring compositions in whick
the pyrolidone carbuxylic acid exclusively
originates from glutamic acid,

If desired, other components than these
already mentioned above may be incorporated
in the flavouring compositions according to
the jnvention. The Srst of such components
i be considersd axe Kitchem-salt, carboxylic
acids ather than those already mentioned, such
4y laetde acid and malic acid, and amine acids
other than ghitamic acid, By amine acids are
understood here the building stones of pro-
wins, such as alanine, histidine, arpining,
threomineg, methionine and ieucine. As regards
the mutual ratio of these amino acids the aim
is preferably to approach an amine cadi com-
position such as that of meat broth.

The amine acid mixomres to be twed for
carrying out the invention can ba obuined in

3 simple way by hydrolysis, autolysis or fer~
mentation, or combinations thereof, of vege-
table or animal proteins, such as soybean
protein, glaten, casein and veast, or of ex-
tracts of these products.

Further compounds or classes of come
pounds which can be applied advantageously
in the fsvouring compositions accarcing 1o
the invenmtion are the following : —

1 Awioo scids such as homo-cysteing acid,
arnithine, oxyproline and f~hydrexy-glutandc
acid.

2% Peptides, such as alanyl-alamine, alanvie
fenylaianine, ananyl-asparagine, carnosine and
anserine,

3} ¥-vibonwcleotides other than  thoge
alrsady mentioned above, such s xanthosew
S'-monephosphate  (V-XMP),  uridine-5'-
wmopophiosphate ($~UMP), cytidine-3 -mong-
vhosphate (5-CMP), as well as their amides,
desoxy derivatives.

43 Artificial sweetening substances.

5% Substances having the Savour of meat
or broth, particularly sulphur containing com-
pounds, such a3 compownds obtained by reace
ton of amine acids like cysteine/oystine with
teducing sugars, ascorbic acig and the Hke,
reaction products of hydrogen suiphide with
lower aliphatic aldebydes or ketones (e.g. pro-
pionaldehyde, crotonaldehyds,  mothional,
mercaptoaceraldehyde),

6} Other volatile sulphur compounds, such:
as H.S, mercaptans, disulphides and gule
pliides, such as dimethyl sulphide and diallyl
sulphide.

7) Guanidines, such as crestine and creat«
mine,

8} Salts; such as phosphates, particulerly in
connection with the pH, so-called acid phos-
phate like Na,BPOy,, NaH,PO or other aikali
or ammonium phosphates and oganic phos.
phates, such as phospherus containing aming
scids,

9 Nitrogen compaunds, such ag aMnIenis,
araines, trea.

10} Saturated or unsararsted carbexylic
acids having 2--12 carbon atoms.

11y Satrated or  unsaturated higher
hydrexycarboxgtic acids and 3. and o
lactones derived therefrom, such as deca- and
dodeta-5-ofides  and 2,3-dimethyl-2,4-atka-
diene-4-olides.

12} Lower satorated and unsturated alde.
hydes, o.g. acctaldelvde; propionaldehyde,
lsobutyraldehyds and hopten-4-al,

13y Lower seturated and  wmsaturased
ketones, such s acetone, Butanons and di-
aceiyl.

14y Tricholominic acid and ibotenic acig
or their salts,

15) Aromatic or non-aromatic carbaeyclic
andfor heteroayclic comapounds, such as ortho
amine - acctophenone, N . acetonyl pyrrole,
indole, skatale, malwol isomalto], ethyl maltel,
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lenticnine, hypexanthine, guanineg, inesine and
goanosize.

16} Lower saturated and mmsxturated aloc-
hol, such as cthanol, glycerol and cctenol.

{7} Colouring substances, such as curcuma,
~ 18) Thickeniung agents such a3 gelatin and
starch.

The desage of these opional ingredients
depends on the kind of flavenr one wishes 1o
{mitate and Farther on the nature of the foud-
stuff to which it s added and the cther in-
gredients incorporated in it, such as herbs
and spices.

Melting point:
Optical rotation f<n*":

The flavouring composition according to
the invention may be prepared simply in solu- 15
ton ov in the fonm of a paste. It is also pos-
sible to prepare a granulawed, powdered or
tablet-shaped product by using hilers such as
Witchen salt, starch and geletin. Further, it
is possible 1o coat the powdered or grazulated 20
product with a substance such as fat.

The invention will now be illustrated by
the following examples:

The L-pyrrolidone carboxylic acid used i
the examples possessed the following charac~ 25
roristics:

160-162°C
—10.7° {C=6; O

Exampre 1

. "P'wo solutions were prepared by dissolving

Sedium chioride

Lactic acid

Succinic acid

L-pyrrolidone carboxylic acid

The pH of these solutions was adjusted ar
5.5 and subsequently both solutions were di-
loted o 1 liter. After heating w 53°C the

the following ingredients in water:

Solution & Soluyima H

10 18 g
40 g 40 g
020 g 020 g
— 20 g

qaste of both solutfons was judged by 29 per-
sons. The tste of solution H was preferred 40

by 20 persons.

ExAMPLE 2

Two solutions were prepared by dissolving

Sodium chloride

SIME

S -GMP

Tactic acid

Succinic acid

L-pyrrolidone carboxylic acid

The pH of these sofations was adjusted to
5.5 and subsequently both sclutions were di-
loed to 1 Hire, After heating to 55°C the
taste of both solutions was judged by 28
persons, The faste of solntion L, more ré-

Sodinm chloride

5.IMP

Lactic acid

Monosodiun glutumats
Succiplc cid

L-pyrrolidone carbosylic acid

The pH of both solutions was adjusted 1o
5.5 and subsequently both solurions were di-
tuted to 1 Hexe, After heating fo 55°C the
taste of bath solutfons was judged by 28 per-
sons, The fuller taste of solution P, a taste

the following ingredienss in water:

Solution X Solution L
10 ¢ 1.0 g
015 g 015 g
613 g 015 g
8.0 g 20 g
020 g 020 g

— 20 g

sembling that of broth, was prefersed by 23 55
persons.
ExasmpLe 3

Two soludons were prepsred by dissolving
the following ingredients in water:

Solation O Solution ¥
14 g 1.3
020 g G20 g
70 g 70 g
20 g 20 g
020 g 020 g

— 0 g

more resembling that of broth, was prefersed
by 22 persons.
ExameLE 4

Two flaveuring solutions were prepared by 75
dissolving the following ingredients in water:
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Selution Q Solution R
Sodium chioride Lo g 19 g
S -IMP 020 g 020 g
¥-GMP 015 g 0.15 g
5 Monosodivm ghitamate 05 g a5 g
Succinic acid 020 2 020 g
Casein hydrolysate 030 g 0.50 ¢
Pyrrlidone carboxylic acid — 25 g
Roth solutions were adjusted to pFY 37, EXAMPLE §

10 supplemented te 1 Hire ang subsequemly Two solutions were prepared by dissolv.
heated np to 55°C. A panct of 18 persons ing the following fogredients in warer: 15
unanimously preferred the taste of solution R,

Solution S Solution T
Sedium chloride 18 g 10 g
5.IMP 020 g 020 g
20 GMP 010 g Q10 g
Menosodium glutamate 03 g 03 g
Lactie acid 50 g 50 g
Succinie adid GiG g Gi0 g
Phospharic acid 15 g 15 g
25 Casein hydrolysate 05 g 05 g
Lepymrolidone carboxylic acid - 28 ¢
The pH of these solutions was adjusted o 13.6 g sodium chioride
5.5 and subsequemtly these solutions were 12.0 g lard
diluted to 1 litre. After heating to §5°C the 3.0 g onion powder 4D

30 wsie of both solutions was judged by 27 per- 2.8 g celery sals
sons. Of this panel 21 persons preferred the 20 g casein hydrolysate
raste, more resembling that of breth, of solu- (.20 g dried parsley
don T. 0.04 g curcuma

0.12 g pepper 45
Exampre 6 0.06 g lawrel powder

35 A soup base was prepared by mixing the 0.04 g mace.
following ingredients and dilwting them with
water f¢ 2 Htres: Two favouring solutions were prepared by

dissolving the following substances in water:

50 Solution 1 Solution 2

Suceinic acid 23 g 25 g
L-pyerolidone carboxylic acid o~ B0 g
The pH of both solutions was adiusted o following ingredients and diluting them with 68
6.0, after which both solutions were diluted  water to 4 Lires:

55 1o 1 litre. Subsequently, two test sanaples 24.0 g sodium chloride
were prepated by adding to 1 litre of the 7.0 g casein fiydrolysate
soup base described above 10 mi of solution 4.8 g moncsodium plutamate
1 and sobmion 2, respectively, After cooking 8.0 g Gistex (spray-dricd yeast exiract) 70
for 10 minutes the two test samples were 0.08 g curcuma

60 appreciated by a panel of 18 persons. The 2.0 g enion powder
fuller taste of the sample containing sofution 0.2 g parsley (dried)

2 was preferred by 15 persons of the panel, 25 g seasonings for soup,
At the same time rwo flavouring solutions 7%
Examrrr 7 were prepared by dissolving the follswing
A soup base was prepared by mixing the substances In water:
Solution 3 Soludon 4
Sodium chioride W0 g 100 ¢
80 ¥IMP 20 ¢ 20 ¢
Lactic acid 15.0¢g 150 ¢
Casein hydrolysate 50 g 80 g
Sugcinic acid G3 g 03 g
L-prrrolidone carboxylic acid - 40 g
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The pH of these soluions was adfuseed

‘to 6.0, after which both sofations were di-
fated to 1 Hitre. Subseguently two test samples

were prepared by adding 0 2 lares of the
above soup base 200 ml soluticn 3, and 200
i solution 4, respectively. After cooking for
10 minutes the samples were tasted in & wi-
angle-test by 24 pewsons, Of tiie panel 13
persons  sorrectly ecognized the devisting
sample. :
EXAMBLE 8

A favouring composition was prepared by
dissolving the foliowing ingredients in water:

1006 g Nall

10.0 g caseln hydrolysate
10.0 g monosedivm glutamate
15.0 g lactic acid

.4 g succinic acid

6.5 g fumaric acid

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

04 g ¥-GMP

1.0 g wurine

2.5 g carnosine

The pif of this solution was adjusted at 5.5
and the volume was made up o 1 firre. This
solation will be referred 1o 23 sofation 5.

A gravy bass wss prepared from the fol-
fowing ingeedients:

4,0 g gelatine

3.1 g curcuma

6.0 g NaCl

10 g carsot powder
1,0 g ounion powdes
5.0 g temate puréc
0.3 g clove powder

0.04 g laurel powder
(.06 g pepper

1.0 g casein hydrolysate
150 g tallow

1.0 1 water

The gelatin was sozked in put of the

Suecinic acid

L-pyrrolidone carboxyife acid

The pH of buth colutions wag adjusted to
5.8 and their volume was made up © 330
mis, in each case

To the ragous base descuibed 25 mi of
sointion 6 and 25 ml of schudon 7, respec-
tively, were added per 500 g of vagout base.
Afrer heating both ragouts were organoleptic-
ally judged by a pandl of 72 persans. OF this
panel 17 persons preferred the ragout pre-
pared with solution 7.

Bramres 10
Nast goreng was prepared with the folfow-
ing ingredients: -

water. The rest of the water was hieated and
smixed with the other ingrediens. Finally the
gelatine schution was added.

To 1 litre of the ahove gravy base 100 il
of sohution 5 was added. A second gravy was
prepared by adding © 1 Hire of the gravy
hase 5 g meat exiract, dissolved in 100 mi
water. After cooking for 10 minutes both
gravy samiples weee arganoleptically appreci-
ated by a panel of 26 persons, Qf this panel
19 persons preferred the gravy prepared with
sohution 5.

A third gravy, composed of 1 firre of
pravy base, I g meat extract dissolved in 30
ol water and 50 mi of solution 5, was comi~
pated in an analogons way with the scoond
gravy, composed of the gravy base and 5 g
meat extract, It then appeared that also the
partial replacemsnt of meat extrsct by the
Havouring composiion resulted in a product
which @ test panel preferred w0 the second
gravy, in which nothing of the meat exiact
fad heen replaced.

ExampLy 9
A ragout base was composed of the follow-
ing ingredients:

46,0 g margarine

40.0 g four

400.0 g water

0.01 g pepoer

1.5 g menosodium ghitamate
0.02 g curcuma

2.5 g NaCl

2006 g veal

The molten margarine was mixed with the
finar and the mixture obtained was stirred up
with the heated water. The sauee was finished
with the remaining ingredients. The meat was
addsd 1o this mixtare in a finely divided and
welt-done form,

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

Solution ¢  Solutlon 7

10g pRI
— 120 ¢
2000 g zice
8.0 g sodium chloride
1.2 g sambal
1.5 g casein hydrolysaie
50.0 g por

20.0 g red paprika
2000 g onfons {cut)
150 g Jard

400.0 g water

The rice was cooked for 25 minutes i
swater with salt, T a frying pan the meat was
fried in the fat, after which the cnions,
paprika, sambal and casein hydrolysate were
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added. Al this wag well mixed and fried until The mixture was theroughly mixed and
the onions had obtained 3 golden colour, Sub-  ground omce more,
sequently, the rice wae added and fried with A dry soup was prepazed by mixing 80
constant stirring. g of the above pulverized favouring composi-
5 To this nesi 40 mi of 3 Bavouring com- tion with the following ingredients: 65
position were added which had boon obrained
by discolving rhe undermentioned ingredients 23.0 g casein hydrolysate
in water: 1.0 g monoesodium ghutamate
80.0 ¢ sodium chloride
10.0 g casein hydrolysate 560 g lard
1 600 g lactc acid S0.0 g dried beef (cut) 7
10 g 5-GMP 6.2 g curcoma
LS g 57-IMP 28 g pardey
12.0 g L-pyrrofidene carboxylic acid 5.8 g celery salt
1.0 g succinic acid. 0.2 g thyme
15 The pH of this solution was adjusted at 8.2 g mace 75
5.5 and subsequently the volume was mads np 3.2 g clove powder
w1 Jire {olusion 8), {2 g laurel powder
A panct of 18 testers wnanimowsly pre. 100 g onion powder
ferred the nasi with the favouring composi- 30.0 g vermicefli
20 tion §, on account of its being ful-favonred
and having 2 more meaty mste. A soup was prepared by cooking 35 g of 80
the mixture thus chtained with 1 litre water
Examris 11 for 10 minutes, On organcleptic judgement
A powdered flavouring composition, suit-  this product was qualified as 2 good beef
able us sprinkling faveux, was obtafned by  soup.
25 spray-deying & 33% solution, containing
NaCl, sodium lactate and dextrine maltose in ExaMpLe 17 85
a ratio of 3.5:2: 1L A soup base was prepared by incorporat-
To 110 g of the powder thus obmined the ing the following mgredients in 1 Htxe water:
following substances were added:
30 100 g NaGl 13,0 g sodivm chloride
0.0 g casein hydrolysate 123 g monosedium glusamate
1.5 g - IMP 6.25 g casein hydrolysate a0
1.0 g -GM¥ 2.3 g onion powder
100 g monosodinm ghramate 1.25 g celery salt
35 60 g L-pyrrolidons carboxylic acid Ne salt 005 g thyme
¢.6 g succinic acid 0.08 g mace
6.0 g creatine 005 g clove powder 95
3.0 g taurine 0.05 g laurel powder
1.6 g Na HPO2H,Q, 0.5 g drjed pamsiey
.07 g curcuma
40 A panel of 19 testers found that the addi- 25 g gelatine
tion of this flavourlng compositen, as @ 125 g lard 100
sprinkling flavour, to a soup already served
improved the 1aste of this soup. A flavouring soludon was prepared by dis-
solving the undermentioned ingrediemts in
Exampie 12 water:
45 A powdersd flavouring composion was 13 g sodium chlorine
prepared by mixiag 450 z 60% sodium lactate 25 g casein hydwlysae 105
solution with 700 g pomte starch. After set- 3.5 g L-pyrrolidone carhoxyhic acid
ting of the mixture it was dried and ground. 125 g succinie acid
To 500 g of the powder obtained the follow- 20.0 g lactic acid
50 ing substances weze added: 06 g ¥-GMP
40.0 g cascin hydrolysate
3.0 g 5-GMP The pll of this sofudon was adjusted w0 110
a5 g S-IMP 3.7, after which the solution was supple-
2.5 g sucicnic acid mented to 1 fitre.
55 400 g Na(ll A concentrated soup was prepared by add-
1.0 g Malic acid ing to 400 ml soup base 100 mi of the fHavour-
36.0 g Lepyrrofidone carboxylic acid Na  ing sofution. After 8 sterilisation process the 115
salt soup thus obiained was diluted with an squal
5.0 wurine volume of water (0.5 lires) and heated up to
60 7.0 g crestine 35°C 10 yield » ready-for-use prochuet,
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On organcleptic judgement this soup Was
qualified as very good.

Tf in the above-mentioged favouring solu-
tion 3.5 g L-pyrrofidone carboxylic aad were
replaced by 4 L-glutamine, further test con-

Mekhing poiat:
Qptical rotation {=}p™":

Ag suted above, processes and flaveuring
compositions in which the pyrrolidone car-
boxylic acid exelusively criginates from glut-
amic acid form no pare of this inventics.

Subject to the foregeing disclaimer, what
we claim is:~—

1. An arficial flaveuring composition com-
prising  pyurolidene carboxylic acid and
succime acid in which the weight ratio of the
acids, caloulated as the free acid, i pyrrofi-
done carbogylic acid 1 part te succinic acid
001 up w 3 parts

2. An artificial flavouring composition as
claimed in claim 1 in which the weight ratio
of pyrrolidone carboxylie acid 10 succinic acid
is T o (02 up o 1 part.

3. Ap apificial favouring composition as
caimed in claim 1 or claim 2 in which
glutamic acid is also prescat and in which
the weight ratio, calculated as free acid, of
prrrofidone carbosylic acid 1o glutamic acid
is 1 to (.02 up to 50 parts,

4. Ap artificial flavousing composition as
claimed in claim 3 in which the weight mtio
of pyrrolidone carboxylic acid to glutarnic
acid 1s 1 to 0.25 up to 25 pasts.

5. An artificial Havouring composition as
claimed in any ome of the preceding claims
in which a 3'-ribonucleotide i present and
in which the weight ratio, calculated as free
acid, of pyreolidone carboxylic acid to 57
ribonuclentide is 1 w 0.01 up to 10 parts.

6. An artificia] flavouring composition 28
cloimed in claim § in which the weight ratic

ditions being the same, alse & soup of very
good quality was obtained.

The L-ghutamine used in this case possessed
the following characteristics:

1839%184°C (with decomposition}
31.8° {C==7; 137 N hydrochioric acid).

of pymrclidone carboxylic acid 54-ribo-
nucleotide #s 1 to (.03 up fo § parts,

7. An artificial favouring composition a3
claimed in any one of the preceding claims
which the pyrrolidone carboxylic acid Is L-
pyrrolidone carboxylic acid,

8. An amificdal Savouring composition 2s
claimed in any one of the preceding clainms in
which the pyreclidone carbozylic geid s
introduced partly or completely in the form
of 3 Precursor.

9. An artificial Savouring composition a3
chtmed in claim 8 in which the precursor is
gluramine.

10. An srtificial Havouring composition as
Claimed in claim 1 substantially as described
Yerein with reference to any ome of the ex-
amples.

11. A process of favouring foodstuffs com-
prising incorperating inte the foodstuff a
guantity of an artificial fuvouring composi-
tion a¢ claimed in any one of the preceding
claims such that & ready-ro-use foodsmfl will
comain between G.01 and 18 g. of pyrroli-
done carboxylic acig per 1 kg of ready-for-
use foodstuff,

12, A process as claimed in claim 11 in
which the ready-foruse foodstuff contains be-
swesn 0.1 and 3 g. of pyrrolidone carboxylic
acid per kg. of ready-for-use foodsiuff.

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

Printed for Hor Majesty’s Stetionery Offics,

by the Courier Press, Lenwington Spa, 1971

TFuhlished by Fhe Patent.Office, 25 Houtbampton Buildings, London, WC2A 1AY, from
which copies m ay be ohtained,
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tn aecordznce with the Decision of the Superintending Examiner, acting for the

Comptreller-Genersl, dated 22 January 1974, this Specification hus been evended under
Seetion 14 ian the follobing manner:-

7, after line 18 imsert Ro claiz is made herein to a Toodstuff coniaining

rage i, S
~mathyl-4-bydroxy-~2, 3~dihydrofuran-3-oge

f;u =]

iz the form of a colouriess
aud Seedie~like crystalline solid.

i/\

Subject to the foregoing ﬁis-slaimer,

5 HEL

THE PATENT OFFICE
r’h];;a:f)“gllzg?g“ e R 7450?,!12

- S
0 feodsiulls which coruain meat or & meat

: o simulating product or improving such favowr. 65
Mg / Under such foodstffs are 1o be understood
\\ here foods ready for consumption and concen-

C trated xﬂﬂdb&’fﬁ in which 2 mesty Havour is
desived such #s soups mehiding concentrated
canned seup and dry soup swxes, prescrved 79
meals, risseles, preserved meat eg. canned
ham, sty i:ted meat gravy, gravy tabxtx'- or

- C
f,/ \ / \ cubes, and ‘powdered flavour™ such as that

30

2 e

which muy be sprinkled over meaty foodstufls
shortly before consumption.

Both the furanones Involved show Kewo-ennl
mummcrism, but it appaars that they normally
in w hmn R vepresents —H or —CH,. The ocour in the structurs nprcxcmd in ihe
d:h vdrofuranone may be incorporated as such,  sroctural formuta given above.

i ke form of procursors or reactants vield- This apprars from Infra red and nucloar 89
desired compound after complerion of  magnetie resonance speuira and they wiso show

%
Ao

-y

w
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(34; MEAT FLAVOURED PRODUCTS

{74y We, Unieyes LiMITED, & company
regisicred under the Jaws of Great Britain, of

Pory Sunlight, Birkenhead, Cheshire, England,
do hereby declare the fuvention for which we
pray that & parent mey be granted to us and
the method by which it is v be performed,
0 be particularly described in and by the
following satement:

The invention relater o processes for im-
parting a nweaty favour to certain foedstufls
or improving such flavour and to concentrated
as woll as ready-for-use foedsiuffs obtained
according to the process,

It has been proposed to improve the Havour
of warjouy foodstuffs which contain meat or a
meay simulating product, by adding certam
components such as protefn hydrolysate, nono-
sodivn ghitamste, S-ouclectides and organic
carhoxylic acids. Although the products thus
obtained often postess g mealy tmste, thelr
odowr wsually s not satisfactory.

It bas now been found that 8 meaty flavow
can be enbanced or imparted o foodstuffs
which contains mest of 3 meat simnlating pro-
duet by the incorporation of certain furanones.

Accordingly the present invention provides
2 foodstatf cempuising a meat product or a
mest shnulating product and a 4-hydrozy-2,3~
dihydrofaran-3-one of the general formula: —

HG\\” F / ©
S,
/ﬁ L

in which R reprosents —H o ~CH,. The
dihydrofuranone may be incorporated as such,
or 1 the form of precursors or reactants yield-

g the desired compound after completion of

the preparation of the foodstuff in a form
ready for consumption.

The general formulda covers two compounds,
which are known in the literature viz. 2, 5 ~
dimethyl ~ 4 - hydrony - 2, 3 - diliydrofuran «
3 -oneand § - methyl - 4 - hydroxy - 2, 3 -
dihydrofuran ~ 3 - one,

A proparative methed for the 2,5-dimetbyl
cotpound Fas been described in U.S. Specifi-
cation 2,939,308 w John E. Hodge in Example
2 and Table 2, by conversion of L-rhamnose
in the presence of piperidine and acetic acid.

A preparative methed for § - mwthyl - 4 -
hydroxy - 2, 3 ~ dihydrofuren - 3 - one (I0
has  been  described in Zeltschrift  fir
Lebensmitel ~ Untersuchung uad - Forshung,
Volume 134 of 10th August. 1967, pages 230
o 232, by reaction of an aldopeniose with
primary amines in agueous media.

An improved methed of preparing these
compounds as deseribed in Durch Patent
Specification 6,712,748 filed 18th September,
1967, involves converting N . M - disnbstirared
glveosyl amines derived from an aldopentose
or & f-desoxy bexose by means of the actior
of a suitable orgenic carboxylic acid in a st~
able sofvent,

The process according to the invention
relates a3 staned fo imparing 3 meaty flavour
to foodstuffs which comtain meat or & mest
simulating producs or improving such favour.
Under such foodstaffs are to be understood
here foods ready for consumption and concen-
trated foodswufs in which a meaty flavour is
desired such as soups including concentrated
canned soup and dry soup mixes, preserved
meals, rissoles, preserved meab eg cmnned
ham, simulated meat gravy, gravy wbles of
cubes, and “powdered flavour™ such as thar
which may be sprinkled over meaty foodstufis
shorily before consumption.

Both the furanones involved show keto-enol
tautomerisin, but it appears that they normoally
occur da the stoncture represeoted i the
structural fornmia given above.

This sppears from infra red asd nuclear
magnetic resonance specrra and they also show
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the characteristic colour reaction with Fe IIT
chloride. Theoretically howewer it may be
expected that the subsiances occur in mixiures
in which other structures such as the double
keto, double enel and another keto-enol form
play a role. By special techniques mixtures
may be obtained in which these other forms
cecr predominanty. According to the present
invention also these other tautomeric forms or
mixtures thereof can be incorporated in food-
stuffs as fo obiain a meaty Havour,

In another embodiment pPrecursers or o~
actants are incorporated, which during the pre-
paration of the ready-for-use product are
converied imto the 2.3-dihydrofuran-3-one.
Thus e esters fike the acerates may be used.
Furtherniore it has been found that after
heating for profonged periods as g occurs
during stecilization of canned soups the furan-
3-one cas be formwd from eg. peptose 5
phosphates and conpounds such as pyrollidone
carboxylic acld or morine.

As the type of foodsiuffs which can be
improved as to Havour according to the inven-
tion varies widely, the concentrations in which
the 2,3-dihydrofuran-3-ones are applied abo
ranges widely, When incorporating S-methyl~
4-hydroxy-2,3-dihydrofuran-3-one good results
are obtained at levels varving from €.5 0 100
parts per miflion calculated on the foodstdf
in the ready-for-consumption form; best resuits
are cbtained in the range from 2 to 25 parts
per million. When incorporating 2J-dimethyl-
4-hydroxy-2,3-ditwdrofuran-3-cne good results
are obtained av levels varying from 0.05 o 50
parts per million; best resulis ave obtained in
the range from 0.1 te 20 parts per million
As this substance 15 a stronger flavouring ageat
than the menamethyl bomwolegue it Is quite
possible 1o wse it at lower concentrations as
from .05 w0 0.5 ppam. especially when com-
bined with the other compound. As these con-
centravions apply in the case of foods ready
for consumption it is obvious that where mare
concentrated Joodstuffs such as og. canned
concentraied soups, dry soup mixes and seasoil-
ing compositions are involved appreciably
higher concentrations may be used, dependent
on the degree of dilution they undergo during
preparation.

The relative weight ratos where both com-
pounds are used together also depends on the
feadsteff mvolved but in the case of soup or
soup products the dimethyt compound s
generally used fn quantities ranging from 1/10
16 9/1C of the quantity by weight of the mone-
methyl compound present,

Whete precorsors ur reactants which are
converted fnto the desired compounds are used
the quantities incorporated are generally higher
than those indicated above In order 1 over-
come the effects of the reacton not taking
placs quamitatively.

The sebstances incorporsted according 0
the inpvention are not gquite stable against

oxidative atrack and oxidation and decomposi-
tion products may alse contribute appreciably
to the desited flavovr, For storuge it may
therefore be desitable to prepare the 2,3-di-
hydrofuran-3-ones in & stabilised form as e.g.
encapsulaied or coated with another material.
Also, operation in an inert atmosphere may be
feasible.

In erder to oblain products with a fuller
meaty tasie and favour the 2,3-dihydrofuran-
3-ones may be utilized together with other sub-
siances 4% €.g. one or nwre compounds from
the following classes of substances. Preferred
mistures are combirations of compounds mea-
tioned under classes I, H and XK, together
with a 4-hydroxy I3-diliydrofuran-3-one.

1. Amino acids. These may be obtained
simply by hydrolvsis, autolysis or fermenta-
tion or by combination of these from vegetable
or animal proteins such as gluten, casein or
soyabean proteis,

1. Nucleotides, such as adenosine - 57 -
menophesphate, guanosine - 3 - mono-
phosphate, inosine - 3% - monophosphate;
xanthosine - 5° ~ monophesphate, wridine -
5% . monophosphate, cytidine - 37 - mono~
phosphare, and derivatives thereof, such as
their amides, desoxy derivatives or sals, Com-
binmtions of several nucleotides as og. of
guanosing - 3 - monophesphate and inosise -
5 . monophosphate are particularly suitable.

M. Carboxylic scids such as lactic acid,
glycolic acid and. -hydroxy butyric acid on
one hand and dicarbosylic acids ay succinic
acid or glotaric acid on the other hand. Pre-
forred mixtures are those in which succinic
acid and lactic acid occurred i weight ratios

£ 1:30 10 1:150.

IV. Pvrrolidone carboxylic acid or pre-
cursors thereof.

V. Peptide such as alanyl-slanine, alanvi-
phenylalanine, alanyl-asparagine, carnosine or
ansering,

VI Sweetening substances, both srrificial,
like £.g. saccharine or cyclamaies, and natural,
particalarly mwono- and disaccharides.

VII. Substances with the flavosr of meat
or breth, particularly sulphur conmaining com-
pounds, such as e.g. reaction products of amino
acide Hike cvsieinefoystine with  reducing
sugars, ascorbic acid eic., reaction preducts of
hydrogen sulphide with fower aliphatic
aldehvdes and ketones (g propionaldchyde,
crotonaldehyde, methional, mercaptoaceraide-
hvde.

VHI, Other volatle sulphur compeunds,
such as M.S, mercapuans, disulphides and
sufphides, such as dimethyl suiphide and dialiyl
sulphide.

IX. Guanidines, stch as e.g. crestine snd
creatinine,

X. Salts, such as e.g. NaCl and phosphates,
particlarly, in commection with the pH se-
calied acid phosphates ke Na.HPO,,
NaH POy or otlier alkall metal or ammenium
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phosphates, and organic ghosphates, such as
e.g. phospborus comaining amino acids. How-
ever, it is by no means necessary to incorporate
phosphates,

X1 Nitrogen compeunds, such as ammaonia,
amtines, wrea, indele or skatole.

RIL Satwamd or unssturated carboxylic
acids with ez, 2 w 12 carbon atoms.

ANL  Sarated or unsatwrated  higher
hydroxycarboxylic acids and v and S-lactones
derived thercfrony, such as dea- 20d dodecy -
5 ~ olide and 2, 3 - dimethyl - 2, 4 -
alkadiene - 4 ~ olides.

XIV, Lower saturated and unsatorased
aklehydes, ¢.g. acetaldehyde, propion-aldehyde,
iso-batyraldehyde and hepten - 4 - al,

XV, Lower sawmated and upsaturated
ketones, such as acetone, butanone or diacetyl.

XVI. Trichlomic acld and ihotenic acid or
their salts.

KVIL. Optionally aromatic carboxylic and/
ar heterocyclic compounds, such as ortho
amino - acetophenone, N - acstonyl pvrrole,
maltel, jsomalicl, eothyl maltol, lenthionine,
hypoxanthine, guanine, inosine or gnanosing,

XVHL Lower saturated and unsaturated
alcohols, such as ethanel, octanol,

XIX. Colouring substances, such as curcuma
or caramet,

. Thickening agents such as gelatin snd
starch,

Th= desage of these aptional ingredients i
dependent on the kind of flavour one wishes
to imitate and moreover on the nature of the
foodswaff 1o which the ingredients sre addsd
and the other ingredients added, such as herhs
and spices,

By way of ilustradon the following
Examples arc given 1o elucidare the invention.

EXAMPLE 1
Two samples were prepared imimting broth,
The first sample comsisted of 7 g sodium
chloride and S g commercial heef exmacy
dissobved in 1 {itra water. The second sample
was prepared in & sindar way but comtained
also 0.010 g. 5 - methyl - 4 - hydroxy - 2, 3 -
dibydrofuran - 3 - ane {mp. 126.5—127.5°C).
Afrer heading both samples to the desired
temperature 3 panel was reguested o tasie
both compaositions and to indicate a preference,
The panel consisted of 18 persons, of which
15 preferred the composition which contsined

the 2.3-dthydrofuran-3~one.

ExaMpre 2
A flaveuring composition imitating beef

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

2006 g factic acid

(.18 g inesine-5"-monophesphate
0.088 g suecinie acid

4400 2. monosodiumglutamate
4480 g cascls hydrolysate

Q10 g tartaric acid

005 g creatine
26400 g sodium chloride

Farther water was added wntil a volume of
slightly less than 4 litves was obtained and the
pH of the solution was adjusted to 5.8 by
means of adding 0.1 N sodium hydroxide.

The solution was divided into two parts,
each equalling 2 litres and to one of these a
quantity of (.610 g, 5 ~ methyl - 4 - hydroxy -
2, 3 ~ dihydrofuran - 3 ~ one mp. 1265
127.5°C (IX; was added. Furthermore a
reference beet broth sample was prepared by
boiling 560 g, lean beef for 2.5 hours in two
litres of water in which 13 g. sedium chioride
Sad been dizssolved. After cooling the beef was
removed by filiration and 3 clenr broth was
cbtained, The thwee samples described above
were beated and a tasting pansl consisting of
2% persons was regoested to determine which
of the two artificial mixtures resembled the
beef broth sample more closely. 23 persons
indicated that according to them the sample
containing the diliydrofuranone resembled the
flavour of beef broth most,

Exampere 3

A “concentraied” 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 filtration the broth was divided ino three
parts, The first part comsisted of approxi-
mately 2 litres of “concextrated” broth and
served as o refevence samiple in testing, The
second part consisted of pproximstely 1 litre
concenirated broth and was dilured with 1
litte of water, The third part consisted of
approximately 1 litre concentrated broth, was
diluted with 1 Htre of water and 0.010 g. of
5 ~ methyl ~ 4 ~ hydroxy 2, 3 - dibydrofuran -
3 - one (H) (mp. 126,5--127.5°C) was added.

The three samples described above were
heated and 2 tasting panct of 28 persons was
requested 1o determine which of the two
dituted broth samples resembled as to their
flavowr the reference concentruted broth sampie
more closely. Twenty-two persons of the panel
theught that the sample coutsinfng the
furanone (EI) resensbled the concentrated broth
more closely.
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ExaMrLy 4
Two artificial broth compositions were pre-
pared by dissolving the following ingredients
in water:

Sofution A Selution B

Lactic acid 15g 1lig
Cascin hydrolysate 35g 3d5g
Monosodivmgheasazte 20g 20 &
Sueeinic acid 006 2. 006 g
Phosphoric acid teg 062
Thosine-&'-monophosphate 0.63 g 005 &
Guanosine-5'-

monophosphaie a0 g 004 g
Sodium chloeride 130 130g
2.5-dimethyl-4-hydroxy-

2,3-dihydro-fursa-3-one — {00006 g.

The pll of boh solutions was adjusted 1o
57 by means of adding a sodhum hydroxide
sofwion after which to both A and B water
was added entil a volume of 2 lires was
reached.

Furthermore # referense broth was prepared
by boiling 500 g beef in 2 litres water con-
taining 13 g sodium chloride for 2.3 hours.
After allowimr o cool the beef was removed
by filtradon and a clear broth obrained.

Adter heating the three broth samsples 10 the
desired temperaiuee 3 panct consisting of 24

apsons was requested 1o determine whether
A or B resembled the beef broth best. Twenty
members of the panel stated that they thought
that B resembled beef broth more closely.

Exampii 5
A basis for canned soups was prepaved by
adding the following ingredients to 4 Hitres
water:

25D ¢ chopped boited well done beef
W0 g wallow
250 g, vermicelli
80 . sodium chloride
30 g dried cut carmts
25 g dried leek
15 2. monosodiumpglutamare
S g casein hydrelysate
1.2 g pespper
0.2 g bay-leaf

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

350 g Tactic acid

8 g succinic acid

11 g inosine-5’-monophosphate
0.8 g guanosine-5'-monophosphate
45 g pyrolidone carboxylic acid
1.0 g creatine

0.2 g 2, 5 - dimethyl - 4 - hydrexy

2,3 - dihydrofuran - 3 - one.

“The pH of this solution was adjusted 10 59
and warer was subseguently added as 1o obfain

a volume of 2 lires. Two samples of con-
centrated sonp were prepared using the above
mentioned basis for scups snd the artificial
broth. The fie sampke was prepared by
adding to 400 m}, of the soup basis 20 ml, of
the artificial broth and 80 mi. water, The
second sample was prepared by adding 1o
400 ml soup basis, 20 mb artificial broth, 75
mi, water and 5 ml of an agueous sohuion
coptaining 125 mg. § - methyl - 4 - hydroxy
2, 3 - dihydrofuran ~ 3 ~ one {mp. 1265~
127.5°C) per mi. The mixtures thus obuained
were canned in 0.5 Hue tins and sierilized in
an autoclave,

A soup ready for consumpsion was prepared
by adding to the contents of each tin an equal
volume water, After heating both soups were
served to a panel consisting of 32 persons for
oeganolepic festing. Twenty-throe mentbers of
the pane] indicated a preicrence {or the soup
which contained both 2,3-dikydrofuran-3-ones.

EXAMPLE 6

In a similar way as described in the pre-
vious Example 2 basis for soups was prepared.
Also 1 similar artificial broth composition was
prepared, which contained 0.600 .5 - methyi -
4 - hvdrosy - 2. 3 - dibydrofuran - 3 - one
instead of 0.2 g of the 25-dimethyl
hemologue, The pH was adjusied o 5.8 and
warer was added to obtain & volume of 2 fimes.
The first sample was prepared by adding to
400 mi soup basis 20 ml. artificial broth and
80 mi. water. The second sample by adding
to 400 mi, soup hasis 20 mi. artificial broth,
70 ml wawer and 10 ml of a solution con-
wining 2, § dimethyl - hydroxy - 2, 3 - di-
hydrofuran - 3 - on¢ in a quantity of 0.21 mg.
per ml. The mixures were canned {8 0.5 titre
tins and sterilized. Soups ready for consump-
tion were prepared by adding to the contents
of each tin au cqual volume of water, After
heating both soups were served 1o 4 panel
consisting of 26 persons for organoleptic test-
ing. Nineteen members of the panel indicated
a preference for the soup which contained
hoth 2,3-dibydrofuran-3-ones.

EXAMPLE 7
A basis composition of a dry soup X was
prepared by mixing.

0 g sodium chloride
20 g.  monesodiumghuamate
56 g tallow
00 g vermiceli
60 g dried beef
20 2. casein hydrolysate
30 g dried onjors
16 2. dried carrots
4 g herbs

A preparation of 2, 3 ~ dibydrofuran - 3-
one {11} which can be dosed easily was pre-
pared by dissolving 1 g § - methyl - 4 -
hydroxy - 2, 3 ~ dihydrofuran - 3 -one {m.p.
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126.5—127.5°C) in 40 ml of a 509 aqueous
dextrine-maltose solusion and freeze drying this
sofution, ‘The powder thus obfafned contains
2, 3 - dilydrofuran - 3 - one (TD) and dextrine
maltose in o weight rato of §:20.

Two samples were prapared. subsequently.
The first by mixing 100 g of the dry soup
mix with 2 Htres of water and bofling after
addition of 0.20 g dewtrine maltoss, The
second sample was prepared in the same way,
however instead of dextrine maltose the powder
containing furanone (II) and dextrine maltose
was ndded in a quanty of 0.20 g After hear-
ing the samples to the correct temperature
they were compared as to favour by 2 panel
of 41 persons, of which 28 preferred the 2, 3
ditivdrofuran - 3 - one conaining soup.

Exampie 8

A basis compositdon of a dry soup mix was
prepared as described Inthe previsus Exagple.

A preparation of 2, 5 - dimethyl ~ 4 -
hydrozy - 2, 3 - dibydroforan - 3 . one which
can be dosed easily was prepared by dissolving
1 g of the 2, 3 - dibydrofuran - ope {m.p.
79.5~80,5"Cy in 80 ml, of o dextrine malose
sohutfonr in water of 50, solids content, The
solation was freeze-dried and the product con-
tined the furanome and dextrine wallose in 2
welght vatio of 1:40,

Two samples were prepaced subsequensly.
The first by mising 100 g, of the above men-
toned dry soup mix with 2 lires of water and
boiting afrer addfion of 0120 g dextrine
maltose, The second one slso from 109 g. soup
mix and 2 liwes of water and boiling after
additien of 0,120 g. of the furanone dexirine
maltese preparation. After hearing the samples
fo the desired temperature they were compared
a3 to flavour by 2 panel of 36 parsons, of which
26 preferred the soup contuning the 2, § -
dimethyl ~ 4 » hydroxy - furan ~ 3 - one.

Txameir ©

A beef broth was boiled from 250 g beef
and 1 litre water. After hoiling for 2.5 hours
and allowing to cool the beef was separated
from the “concenirared”™ broth by Rltestion.
The concentrated broth was divided o two
equal parts, one of which was set aside for the
preparation of a refercnce sample ragout
whereas the other was diluted with an equal
volume of water, Thus was 1 livre of dilute
broth obtafned, which was divided into twe
parts of eack 500 ml. To one of these quanti-
tiey of difute broth 3.75 mg. of 5 - methyl ~
4 . hydroxy - 2, 3 ~ dihydrofursn - 3 - one
disolved 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 margarine
50z flowr
g  bed

sodiune chloride
monosodinmglutamare
8. pepper
g curcuma

D e 2
5 =ya ur

The margarine was molten, the flour added
and the mixture was stirred with the heated
broth. The rtagout was finished with the other
ingredients, The beef was done well, chopped
and added to the miziure, After heating the
thres ragouts were tested as to their organa-
leptic properties by a panel consisting of 24
persons.  The members of the panel were
requested to indicate which of the two ragouts
prepared from dituted broth resembled more
closely the ragout prepared from the con-
centrsted broth. Nineteen mwembers of the
punel preferred the sample which contained the
furanene (1.

Exampre 10
A gravy was prepared from the following
ingredicnts:

40 g gelatin

5.0 5 wmate pures
150 g tallow

60 g sodium chloride
10 g powdered carrots.
16 g powdered oniong
10 g casein Bydrolysare
01 g CuILimE

D06 g er

.04 g. b?g?iéaf

003 g clove

1 hre  water

The gelatin was soaked in part of the water.
The remainder of the water was heated and
the other ingredients added, and finafly the
disselved gelatin was added. Thus a basis for
gravy was obtained,

Furthermore 2 solution of the following
ingredients in water was prepared:

08 2 sodium chloride
0 g monosodiumghtamse
WO g casein hydrofysate
130 g lactic neid

0.4 g succhnic acid

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

1.0 g  taurine

0.5 g gusnosin-5’-monophosphate
0.1 g 5 - methyl - 4 « hydroxy ~

2, 3 . dihydrofuran - 3 ~ one

The pH of this solution was adjusted w
6.0:and subsequently water was added o ohtain
4 volume of 1 litre

To the gravy hasis mentioned earlier 100
ml of the flavouring compositon described
above was added. After heating this gravy was
tested organoleptically by & panel of 23 per-
sons. The panel members almost wnanimousiy
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siated thes the pravy tasted like an excellent form of a powdered mixture of dextrine
beel gravy. mmaliose gnd the 2, 3 - difiydrofusan ~ 3 - one 60

¢I1; weight ratio 20: 1} of. Ex. 7. After mix-
Examee 11 ing thoroughly the compuosition was finely
A mavy was prepared frem the following gronnd snd pur in sprinklers. A panel of 32
5§  ingredients: parsons were of the opinion thar the addition
of this scasening improved both the taste and 65
L0 g gelain odour of soups and gravies.
50 8. tomato purce
250 g  wllw Bxamprp 13
60 g sodium chloride A basis for seasoning compositions was pre-
i0 1.5 g powdered carros pared as described in the previcus Example.
15 g powdered onions To this mixture was added 0.5 g of 2,5 - 70

20 g casein hydrolysate dimethyl - 4 - hydrosy - 2,3 - dihydrofuran -

01 2 curcuma 3 - oné {mp, ¥9,5~80.5°C} in the form of a

.65 ¢ pepper dried mixiure with dextrine saltose {weight

15 0,04 g bay-leaf satio furanen: dextrine maltose 1:40Q) After
004 g cloves mixing thoroughly the mixwre was finely 73

1 Bwe  water ground and pat in sprinklers. A panel was

unanimously of the opinion thar the addition

The gelatin was soaked it part of the water. of this scasoning improved both st and

Ths remainder of the water was heated and  flavour of soups.

30 <he other ingredients added and finally the
dissolved gelain was added. Thus a basiz for ExamprLe 14 80
sravy was obmited. Fibres spun  from  soya protein  were

Furtherstore a sclution of the following thoronghly washed and cur fnto pleces. The
ingrediosts in swater was prepared: pieces thus obrained were chopped and mixed
with warer in & houschold mixer and sub-

23 100 g sodium chloride sequently boiled with water for 15 minutes. 83

150 e mchosodiumglutanzae After cooling excoss waler wis removed and
100 g cascin hydealysate the product pressed in a cloth, To 100 g of
200 ¢ Iactic acid this produce were added:
0.3 g succinic acid
30 06 ¢ inosine-3"-monophosphate 20 g pasteurized egg white

SR8 guancsine-5’-monephosphate 1g sodium chloride 50
0022 g 2, 5 - dimethyl - 4 - 025 g camamel dye

fdeoxy - 2, 3 - diiydro - Q050 g. casein Bydrolysate

furan - 3 - one 0.200 g monosadimmghaamate

0300 g sodhum facute

35 The pH of this solution was adjusted 1@ 0.005 g. suceinic seid 95
6.0 by additien of sodium hydroxide solution 0.010 ¢ inosine-37-monophosphate
and subsequently water was added to a volune DO08 g, guanosine-3 -menophosphate
of 1 litre, 0.015 g dexirine maltose

To the gravy basis mentioned earlier 100 ml.

40 of the flavouring compesition described above  Another sample of synthetic meat was pre-
was added. After heating this gravy was wsted  pared in the sume way, however also adding 100
organoleptically by @ panel and was qualified  0.020 g. of the dextrine maitoss-dihydrofuran-
a5 qn excellont gravy. 3-pne composition described in Example 7.

Each of the samples was subsequently pres-
EgampLe 12 sof into an arificial sausage casing and

45 A mvxtare of Saveuring compounds I coagulated by boiling in water for 30 minutes. 105
eowder wes prepared by mixing the following  Both samples were then tested for their
tngreedients organoleptic properties by 2 parel consisting

20 g casein hydrolysate of 26 persons of which 18 persons preferred

35 g monpsodiumglutamare the 2,3-dilydrofuran-3-one containing synthetic
50 1.3 p.  inosine-5~monophosphate mear. 110

g quanosine-§ -monophosphaie
08 g monosodium succinate Examrie 15
200 ¢ sodium chioride A synthetic mear from soyabean protein was
prepared as described in the previous Example
The mivtare thus obtained served ag the  withour adding a 2,3-dihydrofuran-3-one.

55 hasis for seasoning compositions, To a similar way g second sample of 115

Finally 1 g. of 5 - methyl - 4 - hydroxy -
2. 3 . dhydrofuran - 3 - one were added 10
e nuixre, This compoond was added in the

synthetic mear was prepared, © which instead
of 8015 ¢ dowrine omlose 0.010 g of a
quantity of a composition consisting of dexsrine
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makoac and 2, 5 ~ dir*mshy} « 4 ~ hydroxy -

2,3~ dshyimfman - 3 - one way added.

"Bach of the two samples was subsequently
pressed intd an artificial sausage casing and
coggudated by boiling in wier fm‘ 30 niiautes.
Buth samples weee then wsted for their
organviepiic properiies by & panel consisting
of 24 povsons of which 18 indicated s pre-
ference for the 2, 3 . dibydrofuran ~ 3 - one
containing symbetic meat,

Bxampir 16
An Indonesian rice dish calied nust goreng
was prepared from the following ingredieats:

1,008 o rice
2 Muxes waier
633 . cut cnlons
306 g pock
50 g red paprica
125 g sl
40 g sodium chloride
10 g casein hydeolysaie
6 g sawbal {an Indonesian spicing)

The rice wus bailed for 23 minutes in water
o which the salr and casein hydrolysate had
been added. The pork was fried fn the {at afier
which the oniens, pepper and sambal were
added and the wmivture was fried untl the
onicns turned golden yellow. Subsequentdy the
dry cooked rice was added to the mixture and
the mixture was fried under constant stirring
and nasi goreng was obiained.

A sample for or ganakptk teﬂtinb was pre-
pared frem the thus obtained nast goreny by
addiring o LO00 ¢ nasi goreng 10 mi. water,
whereas a swcond sample was prepared by
adding w ancther 1000 g, nasi goreng 10 sl
of an aqueovs selntion comtaipmg 1.15 wWe

LS - c‘umm]}vl - 4 - hydrozy - 2, 3 - dis
hy;!rc~;fman - 3 - one {mp. 79.5—80.57°C) per

Afrer 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 comtafned the 2, 3 . dibydro-

furan - 3 - ong,

73

WHAT WE CLAIM I5:

1. A foodsteff comprising a ment product
or a meat simulating PrQ\IUL.L and a 4 -
hydroxy ~ 2, 3 ~ dihydrofuran - 3 - one of the
general formula; —

“~_

L.
NN,

in which R repressnty ~H or —CH,,

2. A foodstuff as claimed in Claim 1 in
which R in the furanone represems ~CH, and
the quantity of the furanone present, caloula-
ted on the weight of ready-for-use foodstul,
is from C.0F to 50 parts per million.

3, A foodstaff as claimed in Claim 1 in
which R in the foranone represents I and
the quantity of the furanone present, caloula-
ted on the weight of ready-for-use foodstuff,
is from 0.3 to 100 parts per million,

4. A foodsealf as chaimed in any one of the
preceding claims in whh.}‘ the 4 - hydroxy -
2,3~ dlhydmfm:m - one is added to the
fopdseaff in the form Di A PLECUrsor,

5. A foodstaff flaveuring composition com-
prising & furanone as defined in Claie 1 and
at least ene substance selected from each of
classes I, I and IY ag hereimbefore defined.

6. A meaty foodsinfl wbstantially as claimed
in Claim 1 and as described herein with
veference to the Examples.

UNILEVER LTD,,
Per; I D, E. Newman,
Chartered Patent Agent,
Agent for the Applicants,

Printed for Hor Majesty

’s Stadionery Office, by the Courier Press, Lennington Spa, 1071

‘Publishad by The Pmm Officn, 25 Southamp’wn Buildings, Lr)udm:. Wi 1AY, from
which copies may ba obdainsd.
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{22) Filed 11 July 1969
(32) Filed 11 July 1968 in

(>4} IMPROVEMENTS IN OR RELATING TO FLAVOURING
COMPOSITIONS AND THEIR PREPARATION

{1y We, Amnomore Co. Ine., a cor-
poration organized under the laws of Japan,

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

of No. 7, l-chome, Takara-cho, Chuo-ku, eystine and/or cysteine and a reducing sugar 50
Tokye, Japan, do herehy declare the inven- in a fat or oil
5 tdon, for which we pray that a pateat may According o another aspect of the present
be granted  us, and the method by which invention, there is provided a process for
it is 10 be performed, to be particularly des- preparing a flavouring composition, which
cribed in and by ihe following stutement: — comprises mixing a first ingredient prepered 55
This invention relates to Havouring com- by heating at least one amino acid and a
10 positions which have an aroma and faste reducing sugar inm water, and a second ine
simdlar to that of meat and whick may be gredient prepared by heatmg cystine sndfor
used for ephancing the flavour of feodstuffs, cysteine and a reducing sugar in a fat or
and to their preparation. il 60
The beef favwour in mars processed foods, Preferably, the first ingredient is one pre-
15 eg. soups and gravies, may be obiined by pared by hesting a mixture of amine acids,
the incorporation therein of a product known coniining at least glutamic acid, threonine,
as beef extract. However, the supply of beef  valine, lysine, alenine {or glycine), feucine {or
extract is limited in spite of the large increase  isoleucine), mevhionine and profine, and a re- 63
in demand by the processed foods industry, ducing sugar in water. The tecond ingredient
20 because it is prepared from an expensive raw s, as stated above, prepared by heating
matetial by a time-consuming and expensive  cystine and/or cysteine and = reducing sugar
process which generally comprises acid hysdro-  dn & fat or oil, The mixture prepared. by
lysis of meat tissue. The processors of food mixing the first and second ingredients may 70
bave long sought ways of overcoming these be employed in, for example, paste form or
23 problems, 3% & powder.
It has been reported that flavouwdng wub- Though i has been kaown that the Mailtard
stances capable of imparting a savoury smell  reaction products ohtained by heatlng 3 mix-
and tasie to foodstuffs, particularly resembling  ture of 4 sulphur-containing amino acid and 75
those of cevked mest, may be obtained by a reducing sugar have a characteristic flavour
30 the reaction of a monosaccharide with cystelne  similar to some extent fo meat, there are some
and/or cystine in the presence of water at an  defects in respect of the preparation and the
clevated temperabare. It has been also re-  quality of the product. For example, as the
ported that certain materials, e, creatinine, solubdity of cysting or cysteine in water of B0
¥’-inosinic acld, 5-guanylic acid and hydroxy~ neutral pH is very small, the velocity of the
33 proline, have a flavour similar to thar of Maillard reaction under these conditions is
meat. However, we have found that the flavour  very slow; to complete the Maillard reaction
and aroma of a mixture of these mswerials, between eysteine and/or cystine and a reduce
was significantly different from the flavour ing sugar within a few hours, it is necessary 85
and aroma of beef or any other mest. to keep the pIl of the solution greater than
40 Tt is an object of the present invention to 9.5 but then the aroma of the produer he-
provide a flavouring composition which bss  comes too stimulative; and when the Maillard
a4 favourable aroma and tasie similar to thet reaction is cartied out in water, most of the
of & meat extract and which is stahble. volatile materials of lower molecular weight 90
According to one aspect of the present which have an aroma and witich are produced
45 imvention, there is provided a Ravouring com- during the reaction, eg. aldehydes, kerone,

position comprising 2 mixture of a firet in-

gredient prepared by heating at least omc

amines and aleohols, are easily driven off.
However, we have found that the combina-
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don of the first ingredient and the second
ingredient, according to the present inventien
is important for preparing @ flavowring com~
position having 2 meat-like aroma and taste,

The first ingredient provides a Ravour and
aroma based on comparatively high molecular
woight substances and incresses the savoury
flavour known as “ mouthfulness ” which is
specific 1o meat o beef extract.

The first ingredient may be prepared by
heating the amino acid mibxwure preferably
containing at least glutamic acld, threoning,
valing, ivsine, alamise {or glycinel, Jeucing
(or isoleucinel, methionine and proline, and
reducing sugar in solution in water at from
§0° to 100°C., preferably from 807 to 90°C.
for 0.5 to 2 hours. The above-mentioned
amino ackd mixture may contain other amino
acids apwrt from the eight specified, but the
total weight of the seven, exclading ghutamic
acid, shonid preferably be more than 158%
by weight of the tonal quamtity of all amine
acids.

The cight amine acids are selected by 2
comparative study of the frec amine acids in-
cluded in nredt extract, based en their resolv-
ing degree upon heat treatment and their con-~
tribution to che aroma. The precise quantita-
e balonce herween these seven amino acids
canant be readily determined but, according
w0 our sxperimienis, it Is desirable that the
amount of probine constituzes 1—10% of the
total weight of the scven amino acids, the
weight of methionine constitutes 0.1—2%.
and the weight of valine constitutes 10—
209

Examples of the reducing sugars smploved
include wvilose, ribose and ghicose. Any miono-
saccharide, incfuding other pentoses, hexoses
and alcchols, ep. sorbitol, are also cmploy-
able,

The amount of waer in the Maillard reac-
tion shonld preferably be 30 o 6057 hased
on the weight of the solid materinls,

The recond ingredient is prepared by heat-

ing cysid

» cpsifme and/or eysteine, together with
orhor amyuo scids if desired, with a reduciag
cugar n a fat er oil, gemerally ar 1007
WMEC., proferably 140°—160°C., for 5
minutes to 2 hours, The weight of the mix-
turz of exstine and/or cysieine and the reduc-
ing sugar employed for the present reaction,
fs proferably 0.1~10%7, based oa the weight
of the far or oil. The weight ratic between
the reducing sugar and the sulphurscoriaing
amine acids generally depends upoen the reac
1ion condiriens, However, the reducing sugar
vhould normally be added in 001100 paris
based on one pars of amine acld by weight

The fats and oils emploved in the present
fnvention include fats and oils of vegetable
and animal origin, Including the common
edible, as well as other, fars and olly, eg
lard, talow, fisk oil, chrysalls eil, linsced otl,
corn oil, sesame oil and peanot off Similar

-

effects are alto obtmncd with phosphotipids,
and alyeesides of fary acids contalning at
least 11 carbon atoms.

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

Most of the volarile materials produced in
the Maillard reaction in fais and ofls are
Lept subly, compared with those produced
in the Maillard reaction in warer. These vola-
Hle matesials, together with other fragrant
naaterials derived from the fars 2nd oils them-
celves, are very important for realizing a meat-
Tike flavour and aroma. The fais and ofls in
which the Maillard reaction Ias been carried
out thay romain umreated in the second in-
gredient, or the residaocs formed during the
Maillard reaction may be removed from the
fat or ol before the second ingredient is
mixed with the fizst.

The amount of the second ingredient used
for preparing e flavouring composition of
the present invention i

jon is normally less than
27 by weight of the first ingredicat.

“T'he mistore af the first and sceond ingredi-
ents §s normally in a paste, bur it may be
dried to 2 powder by spray-drying method.
The misture may also contin a third in-
sredient, ©.g. known scasoning materials or
organic acids.

The presemy invention will now be iflus-
teated by the Following Examples.

ExampeLrg 1.
The following substasces in parts by weight
weve mixed with stirring in a reaction vessed:

Monosodinm  glutamare 40
Alazine 2
Glyeine 5
Lysine 5
Isoleucing 4
Threonine 2
Valine 3
Meshijonine .1
Serine 3
Glucowe it}
Water 43
Proling 1.5
The pH of the solutien was adjusted to

90 with 2N NaOIH and the sclution was
hested ar 30°C. for LS bowrs. The reacted
sofaren was then adjusted to pH 55 with
N HCL This selotion was designated the
ingredicnt.

The renond ingredient was prepared by
hoating & mixture centaiping, o parts by
weight, 2 paris of cysteine, 1 part of xylose
d SO parts of hacdened off, at 150°C. for

nusuies.
ris by waizht of the sceond ingredient
wern added o rhe first ingrediest, and the

f

=k

Ny

T

n
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Motif Exhibit 1150, Page 823 of 1599

70

73

83

5

LY

105

110

115

1%

125



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

1,232,719

oy

15

20

25

40

45

50

55

60

65

resulting mixture was designaied Banzple .
A control, flavouring material, designated
“ Conirol ”, svas prepared in the same manner
as mentioned above cxcept that the mixture
used in preparing the fisst ingredient also
contained 0.2 part by weight of cysteine,
An erganoleptic 1est in order to determsine

the strength of the meat-fike aroma and the
preference of the flavowr and aroma between
the Sample and the Conmol, was performed
with & panel of 50 members. The Sample
and the Control were offered for testing as a
1% by weight solution, The resudts are shown
in the following Table 1:

Tazize 1

Number of Persons

Number of Persons

who selected Sample  who selected Contral
The strength of the meat-like aroma 40 10
The preference 33 15

0.5 Part of disedinm inosinate, 10 purts of
calcium lactate, 0.5 part of monosodiany suce
cinate, 0.2 part of creatinine, § parts of
KHPO, and 1 part of KC were added to
the Sample prepared as above, the parts being
parts by weight.

The resulting modified Savouring composi-

tdon and a bheef extrect available on the
market were subjected to an organoleptic test,
A preference tost with respect o the Havour
and, aroma was carried out by 2 panel of 50
persons, The results were shown in the follow~
ing Table 2:

TasLE 2

10

Number of Persons

Numbser of Persons

who selected modified  who selected beef extract

favouriug composition

ont the market

Preference of aroma 24
Preference of fAavour 22
Preferance as a totad 24

26
28
26

Note:

The wst was performed with a 15 by weight selation. NaCl wag
added to the meodified favouring composition so that its content he-
came equivalent wr that of the beef extract.

Examrrn 2
The following substances in parts by weight
were mixed with stirring in a reaction vessel
and hested at 85°C. for 40 minuses: —

Monosodinm glutamate 50
Alanine 2
Lysine 3
Leucine 2
Threonine 4
Valine 4
Methionine 0.1
Proline i
Xylose 5
Water 35

To the reacted mixtare were added 2 parts
by weight of 2 second ingredient prepared by
heating 1 part by weight of cystine and 1
part by weight of ribose in 100 parts of lard
at 140°C. for 20 minutes. The resulting mix-
ture was found to have a favourahle flavour
and aroma similar to that of meat,

This mixtare was then dihwed with 10

times its amount of water, and the resudting
solation was mived with dextrine i an
amount equivalent to that of the all solid
materials and 2% (by weight) of bone extract
of beef. The resuliing solution was dried to
a powder in a spray-dryer of the nozzle
type, the emperature at inlet of which was
200°C, and that at the outlet was 80°C,
The resulting powder was found to be an
excellent flavouring material, having 2 favour
and aroma similar to that of meat.

WHAT WE CLAIM IS:—

L. A flavouring composition comprising &
mixture of a first ingredient prepared by
heating at Jeast one amino acid and a reduc-
ing sugar in water, and a second ingredient
prepared by heating cystine and/for cystaine
and & reducing sugar in a fat or oil.

2. A compusition as olafmed in Chim 1,
wherein the first ingredient is prepared by
heating a mixture of at feast ghiamic acid,
threonine, valine, Iysine, slanine or glycine,
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Jeucine or isoleucine, methionine and profing,
with a reducing sugar in waler.

3. A compesition as claimed in Claim 1
or 2, wherein the reducing sugar of either or
toth of the first and second ingredients is
a hexose OF & Pemiose.

4. A Havouring composition s claimed in
Claimr 1, substantiafly as described in either
of the foregoing Examples.

5. A progess for preparing @ flavouring
composition, which comprises mixing a fisst
jngredient prepered by heating at least one
amine acid and a reducing sagar in water
and 2 second ingredient prepaved by heating
cystine and/for cysteine aad 2 reducing sugar
in a fat or oil.

6. A process sccording to Claim 3, wherein
the first jmgredient is prepared by heating 2a
mixture of at least ghiamic acid, threoning,
valine, lysine, alanine or glycine, feucine o
isoleucine, methionine and proline, with @ re-
ducing sugar in water.

7. Process according to Claim 6, wherein
the combined weight of threonine, valine,
lysine, alaninine or glycine, Jeucine or iso-
fencine, methionine and proline is more than
15%¢, by weight of the amine acid mixture.

4. Process according to Claim 7, wherein
profine comstitutes 1 o 109, methioning con-
crirutes from 0.1 to 27, and valing constitutes
from 10 o 20°° by weight of said combined
weight.

9. A process according to any one of Claims
§ 1o &, wherein the reducing sugan of the
first andfor second ingredient is a hexose
Or & pensose.

10. A process accerding te any ome of
Claims § w© 9, wherein the first ingredient is
prepared by heating an aqueous solution con-

taining the amino acid(s) and redusing sugar

at from 60° 1o 100°C, for fram 0.5 to 2
hours.

t1. Process sccording 1o Claim 10, wherein
the aquecos selution is heated at from ¥
10 90°C.

12. Process according to Claim 10 or 11,
wherein the weight of waier in the agueous
solution is from 30 1 609 based on the
weight of the solid mazerials.

13. A process according to any one of
Claims 5 to 12, wherein said second ingredient
is prepared by heating cysting andfor cysieine
and the reducing sugar in a fat or oil at
from 100° to 200°C. for from 5 minuies to
2 hours.

14. Process according to Claim 13, wherein
the cystine andfor cysieine and the reducing
sugar is heated ar frem 140 w0 160°C,

15. A process accordisg © Claim 13 or
14, wherein, after cystine andfor cysieine is
heated with a reducing sugsr in 2 fat or oil,
any residue formad in the far or oil is removed
before the first and second ingrediemts are
mixed.

16. A process according (0 any one of
Claims 5 to 15, wherein the composition
obtaiged by mixing the first and second in-
gredients is dried to a powder.

17. Process according to Claim 5, substan-
tially as described in either of the foregoing
Examples.

18, A favouring composition whenever pre-
pared by the process claimed in any one of
Chims 3 1o 7.

HASELTINE, LAKE & CO,
Chartered Patent Agents,
28, Southampton Buildings,

Chancery Lane,
London, W.C.2.
Agents for the Applicants.

Printed for Her Majesty’s Stationery Office, by the Courier Pross, Loa
Published by The Patent Office, 25 Southam plon Buildings, London, W

mington Sps, 1871,
C2A IAY, from

which copies may be obtained.
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{349 IMITATION MEAT EXTRACT

(71}  We, Rarston PukiNa CoMPANY,
of 835 South 8th Strect, St. Louis, Missousi
63199, United States of America, a Corpor-
ation organized and existing under the laws
of the State of Missouri, United States of
America, do herchy declare the invention,
for which we pray that a patent may be
granted to us, and the method by which
it is to be performed, o be particularty
deseribed d8 and by the following state-
ment s —

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

It is well known io use meat extracts,
such as heef extracts, as ingredients in
gravies, bouillons, soups and other foods,
The method normally used for producing a
beef extract is 0 cook beef muscle tissue in
bolling water, yielding a rich-Savoured beef
broth which is then further bofled so as to
precipitate hot water-insoluble proteins and
is further processed o remove its fat cop-

tent.  The product of such a process is a
clear broth having the essence of the heef

flavour and containing approximately 29 by
weight meat solids.  This broth is concen.
trated wnder carefully controlled condifions
80 as to give the finished extract. The cost
of producing a beef extract by such a method
8 ver% high since it necessarily involves
using beef muscle tisspe,

The present jnvention makes it possible
ts produce a simulated beof exiract from
fish’ by-prodacts muck more cheaply than
by the conventional methods, whilst still
imparling to food products the flavour
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 amine acids, which s not desirable
in making a beef-flavouyed product.

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

[Price 25p]

stantdally eliminated from a fish liquor,
whilst soluble proteins and other soluble
constifuenis are not hydrolysed but are
combined with a reducing sugar under con-
teofled conditions, to give a product having
a becf-like Havour.

The invention consists 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, af a pH from 6 to 9,
under agitation and in the presence of g
reducing sugar, 5o as to develop a beef-like
flavour therein.

The sotution of fish solubles, nsed as the
Starting material for the process of the
invention, is conveniently obtainable from a
by-product in the brocessing of fishy the
by-products used may suitably comprise
cooker juice from tuna-like fish and/or fish-
meal rendering press-water, using fish such
as - albacore,  bincfin, bonito, skipjack,
yellowiin,  yellowtail, mackerel, anchovies
and herring.

It is highly preferred that the fish solubles
used in the jnvention should have a confent
of natusal fish fat not exceeding 0.8% by
weight (based on tofal selids), since a
greaier fish fat content can result jn a resi-
dual fishy flavour in the final product. How-
ever, other fats, such as hoef fat, can be
added to the fish solubles without impairing
the flavour of the final product, suitably up
o a maximum of 309 by weight (on
solids). It is also preferred that the solu-
tion of fish solubles used for “cooking™
with the reducing sbzar should have a solids
content of approximately 50% by weight;
although this 15 not critical and a grester
amount of water in the solution will mercly
require 8 longer cooking time,

A satisfactory method of obtaining a
solution  of substantially de-fatted fish
sofubles having the praperties deseribed in
the preceding patagraph 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 ofl from the liquor (for
example, using centrifuges),
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ing the liguor to the desired solids content,
which is preferably about 509 solids by
weight.

1t is preferred to use not more than 10%
by weight of teducing sugar, of the basis
of the total mixture (acluding the igquid},
since higher amounts give sise io an un-
desitable sweetness in the final product.
Alihough the solution of fish solubles should
preferably have a pH of approximately 7
when heated with the reducing sugar, a pH
range from 6 1o 9 Is satisfactory, The mix-
ture of de-fatted fish solubles and reducing
sugar is heated untll a browsing reaction
aceurs, the volatile amines which impart the
fish-like flavonr and odour are deven off
and heef-like favour develops. Preferably, the
misture is heated and agitated for s suffici-
ently long time to give a total solids content
of 70 to 80% by weight; and a misimum
“cooking” time of 4 hours Is sormally re-
quired. The product s then ready for
packaging and use as ¥ simofated meaf oX-
fract.

The invention will be further described
with reference to the accompanying draw-
ing, which shows a flow diagram for pro-
ducing @ sinulated meat extract according
o the invention. Referring now fo the
drawing, cooker juice from vat 1, obiained
as a hy-product from the pre-cooking oper-
ation i the processing of camned tupa or
other fish, and/or fishmeal rendering press-
water from vai 3, is pumped to the beat-
exchanger 2. On the way to the heat
exchanger, the ptl of the cooker juice and/
ar fshmeal press-water is lowered to within
the range of 4.0 to 4.8, and preferably to
a valve of about 4.3, by means of acid fed
from iank 4 through the metering pump
5. Suitable acids ineclude hydrochloric,
sulphuric and phosphoric acids; and sul-

huric acikd is particularly preferrad.  In
ihe heat-exchanger 2, the acidulated liguor
i continuously heated indirectly with steam.
reaching a final temperature of approxi
mately 206°F. The bot acidulated Hguor
then passes to a dewludging centrifuge 6.
which removes most of the unwanied pro-
tein sediment. The centrifuge liquid is then
passed through a two-phase cenirifugal sep-
arator 7, in which the free fish ol is re-
moved as @ by-product. The liquid obtained
is then fnally clariied in a high-gravity
centrifuge 8, which removes the last traces
of lipoprotein sediment, leaving 2 substan-
tially fat-free Houid with a composition
typically as follows:

Fotal solids 59 by welght

Proteinl ... ... ... 4% by weight

TFotat lipid less than 0057 by weight
Water ... ... ... 939 by weight

The clarified, substantially fat-free ague-

ous fish exteact is then led to a triple-effect
vachum cvaposator 9, of a type well known
in this art and comerciafly available from
supplicrs such as Blaw-Knox and Majonaier.
The liguid entering the evaporator 9 will
normally have a rotal solids concentration
from 4 1o 15% by weight: and, on leaving
the cvaporator, it will normally have a final
solids content of approximately 5020 by
woight, This product, termed de-fatied
condensed fish solubles, will typically have
a composition as follows:

Total solids ... ... 50% by weight
Protein o ... 4A0% by weight
Fish fat less than  0.5% by weight

QOther substances
{such as sodium,
potassivrn and
chioride ions)

pH .

The de-fatted condensed fish solubles are
pumped from the evaporator 9 info a steam-
jacketed kettle 10, of a type commercially
available from suppliers such as Grooen
Manufocturing Co. and Oscar Krenz Co.
The kettle 10 is equipped with 3 mechanical
agitator or strring paddies 11, used to keep
the solution of fish solubles thoroughly
stirred. A solution 12 is added 1o the
condensed fish, in order to adjust the pH
to a value from 6 to 9 and, most prefer-
uhly, to approximately pH 7: it is preferred
to use a solution of sodivm hydroxide for
this purpose although other alkaline re-
agents, such as potassium  hydroxide or
calcium hydroxide, may also be used. A
solution of reducing sugar 13 is added to
the fish solubles in the kettler for reagons
already explained, it is preferred that the
reducing sugar should not amount to more
than 10% by weight of the mixture, and
approximately 2.5% by weight is generally
suitable.  Any food-grade reducing sugar
may be used for this purpose, for example
ducose, galactose, mannose, Iactoss, malt-
ose, and invert sucrose and ribose; however,
slucose is generally preferred,

The wixture in the kettle is stirred and
heated to a temperature from 180 fo 205°F,
more prefesably from 195 o 200°F. for a
minimum period of 4 hours. During this
operation, volatile amines, such as tri-
methyl amines, and moisture are driven off
from the mixture; and, simuftancously. s
browning or Maillard-type reaction occurs
hetween the glucoss {or other reducing
sugar) and the amipo-constituents of the
protein present, to form a soluble brown-
coloured product. In the course of this
roaction, the fish flavour and odour dis-
appear and a becf-like, meaty favour is
developed in the product. When the fotal
solids content of the mixture amounis o

7.65% by weight
=448
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70 to 30% by weight, the eaiire batch is
discharged from the kettle and may be pack-
aged for use as a simulated meat extract.

Instead of using the condensed fzh
solubles at a concentration of ahout 509%
solids by weight, it s possible o 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 1o be driven off. The amouni of
water added at this stage will depend gpon
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 satisfactorily.

The invention is further iflustrated by the
following Examples.

ExAmMpLE 1.

500g of condensed de-fatted fish solables
{contalning 30% by weight total solids) oh-
tained from tuna cocker juice were diluted
with 300g of water. The resulting difated
fish solubles were adjusied to a pH of
approximately 7.9 with 509% sodium by~
droxide. §9% by weight of glucose, hased
on the dry solids content of the diluted con-
densed fish solubles, was then added {12.5g
glueose /230y dry solids). The resulting
mixture was evaporated in an open porce-
lain dish placed on a hoiling water-hath.
The mixfure was agitated periodically
throughout the eight-hour period requived
to bring the solids to 81.3% by weight iotal
solids. Tha resulting product had a beef-
Bke flavour and no trace of fish taste or
odour,

Exanpre 2.

500z of condensed dedatied fish solubles
obtaleed from tuna cooker juice derived
from the yellowfin spsciss was adjusted to
o pH of approximately 7.2 with 509
sodium hydroxide. 109 of glucose wag
added to the nevtratived mixtare containing
approximately 509 by weight total solids
£25g glucose/250g dry solids). The result-
ing mixture was heated with periodic agi~
fation in a porcelain dish heated on a hoil-
ing water-bath, The maximum temperatare
attained by the mixtare was 193°F and the
time requived €0 reach 70% total solids was
4 bours. The resulting mixture had a defi-
nite heef-like fHavour and a very vich duk
browa colour.

Exampin 3.

13 galtons {approximately 150 Ibs.) of de-
fatted condensed fish solubles. obtuined
from cooker juice and comtsining 50% by
weight total sofids, were placed in a 25
pallon stesm jacketed stainless-stes! ketflo,
The fish solubles solution was diluted to 3
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 resulting mixture had & beef-
lilke flavour but was somewhat chicken-like
fa odowr asnd medinm darkdbrown i
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:

65

70

Meat extract (from
tunaqiike fish} ... 709

Monosodium glitam-
ate

75
by weight
2% by weight
Sugar o 70% by weight
Sali o .. 20689 by weight 80

Mise. amount of favour-erhancers,

25 lbs. of the above formula wore dis-
solved i 6 gallons of distilled water and
then spray-dried under the uswal drying
conditions. The product was a free-flowing
powder of small round hollow spheres. The
product was very hygroscopic: and, when
the powder wus dissolved in water, the
aroma was rekased and re-constituied heef
consommé was produced.

WHAT WE CLAIM IS:—

L A provess for producing a simulated
beel extract, which comprises heating 2
schiion  of substantially de-fatted  §sh
sclubles ai o temperaiwre from 180 to 93
205°F, at a pH from 6 to 9, under agita-
tion and i the presence of a reducing sugar,
so as to develop a beefike flavour therein,

2. A process according to claim 1, in
which said fish solubles have & comtent of 100
natural fish fat not exceeding 059 by
weight (hased on total solids).

3. A process according o claim 1 or
claim 2, m which said fish solubles have
been obtained from fish cooker juice or 105
fish-mea! rendering press-water,

4. A process according to any preced-
ing claim, in which the amount of reducing
sugar does not exceed 10% by weight of
the total midure, 110

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

6. A process according to any preced-
ing claim, in which the reducing sugar used
is placoge, )

7. A process according o any preced~
ing claim, in which said solution of fish
solubles has a total solids content of ap-
proximately 50% by weight,

8. A process according fo any preced-
ing claim, in which the solution of sh
solubles is subjected to heating and agita-
tion for a period of at Ieast 4 hours, i

85

90

iis

120

2
L
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9. A process according to claim 1, sub- duced by the process of any preceding
stantially as herein described with reference claim.
to the accompanying drawing. 12. A food product comprising a beef 10
10. A process according to claim 1. extraet according to clim 11
5 substantially as herein described in any of MARKS & CLERK,
the foregoing Examples. Chartered Patent Agents,
11. A simulated beef extract when pro- Agents for the Applicapts.

Printed for Her Mafesty's Stationery Office by Burgess & Son (Abingdon), Ltd.—1971.
Published ot The Patent Offive, 25 Southampian Buildings, London, WC2A 1AY,
from which copies may be ohiained.
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543 SULFUR-CONTAINING COMPOUNDS, A PROCESS FOR
THEIR PREPARATION AND COMPOSITIONS CONTAINING
THEM

(73 We, INTERNATIONAL FLAVORS AND
Fracraxces Inc, & Corporatien organised
under the laws cif the State of “’\ew York,
United Svates of America, of 521 West $7th
Sireet, New Vork, New Yeork, United States
of America, do ht:bhv declacs the invention
for which we pray thar = patent may be
granted to us and the method by v»hlcn it is
1o be performed to be particularly described
in and hy the following statenient: -

This invention z&htes to cerfain furan
derivatives, a process for ther production,
and compesitfions containing them.

Arificial ﬁavmmg agents for foodstuffs
have received mcrewng gteention in recent
years, ¥n many sress, such foed Havoring
agents sre prefarred aver matural ﬁavurma
agents, at least in part becawse of the uni-
form flavor that may be so obtained, For
example, natural food flavoring agents such
25 eXiracls, esseNCEs, concenirates and the Hke

are ofien subject to wide wvariation due w0
uhmaes in the quality, type, and treaunent of
the raw materials, Such variation can be re-
floected in the end product and results in wa-
reliable flavor characteristics and wwertainry
as to copsumer acceptance and cost. Addi-
tionally, the presence of the natural praduct
in the whimate food may be undesirable be-
cause of increased tendency to spoil. This is
partn,u laxly troublesome in convesfence and
snack food usage where such products as dips,
soups, chips, pmpared dinners, canned goods,
sauces, gravies, and the like are apr o be
stored by the consumer for some time prior to
use.

The fundamental pmblem in preparing
arificial flavoring agents is that of achieving
ible a tree flavor reproduc-

tion. This genexally proves to be a difficult
task since the mechanism for flavor develop-

40

ment in many foods is not understood. This is .

notable in products having meaty and roasted
flavor characteristics.

Reproduction of roasted and meat favers
and aromas has been the subject of a long and
continuous search by those engaged int the
production of foodstuffs, The severs short-
age of foods, especially protein foods, in
many parts of the werld has given rise t
the need for wutilizing nop-meat sources of
proteins and making such proteins as palat-
able and as meatlike as possible. Hence,
materials which will closely simnlate or exactdy
reproduce the flavor and aroma of roasted
products and meat products are reguired,

Moreover, there are 3 grear many meaf-
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 lyophilized mears,
packeged gravies, and the ke, While thuse
procucts contain meat or meat extracts, the
fragrance, taste, and other organoleptic fac-
tors are very often impaired by the process-
ing operations, and it i3 desirable to supple-
ment or enhance the flavers of these pre-
served meat foods.

The gresent favestion relates to materials
having desirable meat, roast meat, and roasted
fragrance and flavors. These materials are
organic oxygen~-conaining heterocyclics where-
in the second carbon atom from. the oxvgen
atom contains s suifur substituent, Thus the
present invention provides a flavering corapo-
sition comprising a furan derivative having
the forpmla:
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wherein n 5 one w four; R, js hvdrogen,
alkyl, alkenyl, alkadienyl, or & mwiety of the
formula

——T7

L )‘;j/’k\,}/ \5

[ S———

., R R, By, R, and R, ar hydrogen, aliy),
atkenvl, or aikadxm"i or taken mgczhcr Rs
and R, andfor R, and R. form cyclialkyl,
acml&env cycliatkadienyl, benzo, thxcm),
mhdmth;encu “retrahydrothieno, furano, di~
bydrofurane, or texmh}dmﬁxrano rings; and
the dushed lines represent single or double
carbon-to-carbon bonds, togerher with 1 suit-
able vehicle or carrier, sthch may be, for
example, an auxiliary favoring adjuvant,
When R. R., R, R, R, “and R, repre-
sent alkyl, al}.eqv{, or atkadienyl groups, it is
desirable that they be lower alkyl, alkenyl or
alkadienyl groups having up © five carbon
atons. Thus, for exampie, tlkse groups can be
methyl, ethvl, propsl, isopropyl, butyl, second-
arv byl pmtvi, vinyl, allyl, Impmpmd
hatenyl, Lumu:cn“. isopenteny}, pemem}
pentadienyl, mnpt‘nmdmnﬂ and the  like
When R, and B, and/or R. and R, taken
together form cu}xa}hi or cvchinlkenvl or
cyelia Lad‘cnsi rings, it is preferred that they
be 5- or G-membered rings. Thus, for
c\ampk, the following fused ring compound
is representative of une S of sach Ting materiahs:

I
i
D a-

The

18
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30

comppaunds

preferred
aecording 1 the present inveruien for impart-

particularly

ing desivable meat, roast meatr, and roasted
fr.auanu. and faver notes inchude furan de-
rivatives having the formula:

35

r-****“r-““”ﬁn £
0 /‘\,

wherein # is one and R is hydrogen or »
is one, two, three or four and R, is a moiety
of the formula:

or @ is twe or three and R, is alkel, and
wherein R, and R, are alkvl, R, and R, are
bydragen or atkyl, and the dashed fines repres~
sent & ng!e or double carben-to-carbon bonds.
These compounds are novel, In the above
formula, when Ri, Ry, Ry, Ky, and R repre-
sent alkyl groups it is desirable that they be
lower ai}\ﬁ- groups having up to five carbon
atoms. Thus, the alkyvl eroups can be methyl,
cthyl, propyl, isopropyl, buisl, ce*@ndar}:
butvl, pentyl, and the like. It is especially
preferred that the alkyl groups be methyl or
ethyi,

it has been found that when both dashed
fioes represery double honds, that is, when the
ring 1% a furyl ring, the compounds have &
desirable pronounced meat flavor and aroma
characterisyic, When the furan ring is more
highly sawrated, and particularly when the
ring is dihvdrofuryl, a roasted flavor and
aroma characteristic is more dominant,

The compounds of the present invention
are oily liquids ot crysialline solids and are,
in  general, characterized by pronounced
pleasant meat, roasted meat and/or roasted
food flavor and droma at the concentraiens
envisaged ferein, The dominant note is one
of roasted protein with a notable absence of
any pungency or lachrymose factor.

It will be understood thar some of the come-
pounds of this invention can exist in various
ispeneric forms, aod the Jormulse given herc-
in inciude such isomers. By way of example,
the 2~ metnd - {230} - dibvdrofuren - 3
thioks exist as geometric isomers and as optical
isomers. A represerzation of ene of the iso-
mers of this compound is a3 follows:

Another fmomer i1
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Exemplary of 3esulfur subsifiated furaus
contemplated herein are:

bis-(2-methvl-3-furyl) tetrasulfide
Z-methyluran-3-thiol
2-mezhyldibydrofuran-3-thiel
Z-methyltetrahydrofuran-3-thiol
2-ethylfuran-3-thiol
2-ethyldihydrofuran~3-thiol
Z-ethylietrahydrofuran-3-thiol
Z-propyifuras-3-thicl
2-isopropyifuran~3-thiol
2-isopropyidibydrofuran-3-thiel
2-isopropylietrabydrefuran~3~thiel
Z-propyidihydrofuran-3-thiol
2,5-dimethylfuran-3-thiol
2,5-dimethyldihydrofuran-3-thiol
2,5-dimethyltetrahydmmfuran-3.thin}
2,5-diethyifuran-3-thiol
2,5-diethyidiliydrofuran-3-thiol
2 5-diethyltetrahydrofuran-3-thict
2Z-ethyl-5~methyifuran-3-thicl
2-methyl-S-ethylfuran-3-thiol
2-ethyl-S-methyldihydrofuran-3-thiol
2-ethyl-S-methyhtetrahydrofuran-3-thiol
2,3-dipropyHuran-3-thint
2,5-diisopropyifuran-3-thiol
S-tsopropyi~2-methvlfuran-3-thiol
2-butyifuran-3-thiol
Z-ethyl-S-propyhtetrahydrofuran-3 <thiol
bis{Z-methyl-3-furyl) solfide
bis{Z-methyl-3-furyl) disuifide
bis(-ethyl-3-furyl) sulfide
bis{ 2-ethyl-3-furyl) disulfide
bis(2,5-dimethyl-3-furyl} sulfide
bis{ 2,5 «limethyl-3-furyl) disuifide
bis(2-methyl-3-dihydrofuryl) sulfide
bis(2-methyl-3-tetrabydrofuryl; sulfide
his(2-methyl-3-tetrahydrofuryt) disulfide
bis(2-methyl-3-dihvdrofuryl} disulfide
bis(2,-disthyl-3~dibydrofuryl) sulfide
bis( 2,5 -diethyl-3~-furyl} sulfide
bis{ 2~ethyl-S-methyi-3-furyl) disulfide
bis 2, 3-diethyl-3-furvl) disuifide
bis(2,5-dipropyl-3-fury]} disulfide
bis{2,5-dipropyl-3-fuzyl} sulfide
bis(2,5-dibutyl-3~furyl) disulfde
bis{ S-ethyl-Z-methyl-3.-dihydrofuryl)
disuifide
bie(2-isopropyl-3-furyly sulfide
bis(2-isopropyl-3-furyl} disullide
bis(2-isopropyl-3-dihydraforyl} suifide
bis{ 2-isopropyi-I-tetrahydroturyl
disuiide

Tt will be uaderstood from the present dis-
closure that the derivatives of dihydrofuran
can be 2,3H or 45H, Thus, 2 - methyldi -
Iydrofuran - 3 - thiol includes 2 - methyl -~
{4,5H} ~ dibydrofuran - 3 - thiol and 2 -~
methyl - [2,3H] - dihydroforan - 3 - thiod,
and bis(5 . ethyl ~ 2 ~ methyl - 3 .~ dibwdro -
furvl) disulBde includes B[S - ethyl - 2 ~
methyl - 3 - {[4,5H] ~ dihydrofiryl)] disalfide

and bisfS - methyl - 2 - methyl - 3 -
(2,35} - dihvdrofuryl)] disulfide.

In accordance with the imvention, the novel
sulfur compounds can be utilized singly, in
admixture, or in combination with other edible
materials to irepart a mesty or roasted organo-
Ieptic impression to foods or edible materials.
Thus, the compounds herein described can
comprise flavouring compositions and favor-
enthancing compositions, The compositions of
the invention comprise the compounds to-
gether with a suitable carrier. The term car-
rier is to be construed broadly to cover amy
other edible ingredient that can be admized
with the compounds to form o flavering or
flavor-cobancing  compoesitien. It will be
understood hergin that a flavoring composi-
tion is one capable of Imparting a definite
flavor 1w « tasteless or bland foodstuff, and a
flavor-enhaneing compesiion s one capable
of reinforcing one or more faver uotes of 2
natural or other maserial with is deficlent in
favor, A flavor-ephancing composition would
be useful for improving the flavor of, say, a
canned meat produce, the flavor of which was
diminished or undesirably aliered by the
processing. Tt will accordingly be understood
that the disclosed sullfur-costaining com-
pounds can be mized with other fiavoring in~
gredients, vehicles and the like to form com
posttions suitable for imparting a flaver to,
enhancing the flavor in, or altering the Havor
of, a food composition, and such food compo-
sitions and the methoeds for preparing them
are included in this dizclosuwre, The furyl
moneosulfides, disulfides, and mercaptans of
this invention generally impart a wmeat or
covked mear flavor and aroma. The dihvdre-
furyl sulfides, disulfides, and mercaptans im-
part a voasted favor and oder which ik even
redolent of reasted scsame seeds in some in-
srances. Thelr flaver characterisiics are suffi
ciently promounced and persistent that a de~
sirable flavor and odor can be developed By
simply wsing the undilsted compound or com-
pounds; for example, by addition of the wm-
diluted compound to a processed fish meal.

When the sulfor compounds of this inven-
tiom are used in flavoring compositions to en-
hance existing  flavors i, or to provide the
entire flavor bmpression to, a foodstuff, they
can be combined with organic acids includ-
ing fatty, saturated, unsatarated and amino
agids, alcohols, including primary and secand-
ary alcohols, esters, carbonyl compounds in-
clading aldehydes and ketones, lactones, cyclic
orgenic maverinls including benzene deriva-
tives, alicyclics, heterocyclics such as furans,
pyridines, pyrazines and the like, sulfur-con-
mining materials including thiols, sulfides, di-
sulfides and the like, proteins, lipids, carbo-
hydrates, and so-called flavor potentiators
such as monesodivre ghrtamate, guanylates,
inosinates, naturgl flavering materials such
as vanillin, and the like. It will be appreciated
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that the trpes and amounts of materials
selected  from the foregoing groups of
materials will depend upon the precise organo-
leptic character desived in the finished pro-
duet and, especially in the cuse of flavoring
compoesitions wsed o cnhance other flavors,
will vary according to the foudsiufl fo which
the flavor and aroms are to be imparted. In-
prganic marerials such as sedium chloride and
froshness  preservers  such  as  butylated
hvdroxyanisole, butvlaed hydroxyteluene and
propyl gallate cam be added for tweir adp
vant ar preservative effects on the flavering
compesition or on the (nal food compesition
fself.

As carriers for the composition of the inven~
tion there mav he osed, for example, gum
arabic and carramecnen. Vehicles, such as
ethel alcohol, water or propylens glveol may
be preseat. When the cerrier is an entilsion,
the flavering composiden can also contaift
enalsifiers snch as monc- and diglveerides of
fauty acids and the like, With these sarriers
or vehicles the desired physical form of the
composition can be preparad. Tt will be wnder-
stoed that the compounds of this invention can
Lo wsed in sprav-deied, Hould, encapsulaed,
emulsified and other forms in which flaver-
ings are added to foudstufts, The compounds
can he so used alonz or in combimation with
the other ingredients set forth thersin. In the
cage of a foodstff which is prepared from 2
combination of Ingredicms the fnevl suifur
derivatives, favor embancers and  flavoring
compositions of this invention can be added
1o one of the ingredients and thereby be
incorporated Inte the compesition as a whole,

The ameunt of sulfor-containing compound
or compounds used sherdd be sufficicnt
impart a meaiy or roasted favor and arama
a0t to the ultimate fondsted In which they
are wsed, Thas, 2 small b effecive amonnt
of 3-sulfur substituted furan sufficlent o pro-
vide the meaty flavor note in or to round
cut the meat, roasted, or other flaver not
in. the niumate feodsndf s wed, The amount
will varv depending upen the olimate food
compositien to be flavered: for example, more
may be required in producing a foll, rounded
mear flavor in an unflavered materfal and
less may be required when this invertion Is
wsed o enhance 2 meat or roasted foodstuft or
flavoring material which iy deficlent in ratural
flavor or aroma.

Those skifled in the art will appreciate
that the amount of furyl sulfur derivatives
according to this invention can be varied
over a range to provide the desired flavor and
avoma. The use of oo Hitle of the derivative
or dertvatives will not give the {ull benefit,
while wo much will muke the flaver compo-
sitions and foodstuils needlessly costly, and
i extreme cases will unbslance the flavor
and aroma so thar optimum results ars not
ohiained.

Tt is accordingly preferred that the ultimmte
food composition comain at least about 1O
part per billion fas defined in U.8. of the
culfor devivatives, based om ftotal compesis
tion, and 1t is not gencrally desivable to use
more 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 to 500 ppm of the furyl
sulfr compound or compounds. When these
compotnds are added to the foodstuf in the
form of a meat flavor composition, the
amount should be sufficlent vo impart the
requisie favor andfor aroma ner te the
composition so that the flaver and aroma will
be bolanced in the finished foodsulf, Accord-
ingly, the flavoring compositions of this inven-
tion  preferably comtain from (L0001 o
107, of sulfur derivatives based on the wial
welght of said favering composition, Unless
otherwise indicated, all parts, proportions,
percentages, and rawos herein are bv weight.

The fiavoring compasitions of (hs invention

can he added e the  foodstuffs by
conveational methods known in the art
The flavor maerial of this  inveation

together with any other liguids if desired,
can be admised with a carrier, such as gum
arablc, pum tragacanth, carrageenca and the
Ike, and speav-dried 1o obtain a psrticolate
solid favoriay roaterial, Where a powdered
prepared flavor mix s being made, the dried
solidgs and flavoring compositions or furyl
sulfur derivatives of this invention are mixed
sogether in a dry blender to auain uniformity.

When liquid materials are involved i the
preparation  of foodstufls,  the flavoring
pyiterials of this invention can be combined
with ecither the Hquid to be wsed im the
finished composivion, or abernatively they
can be added with 8 Howid carrier in which
they are dissolved, emmisified, or otherwise
dispersed.

Tt has boen fivend chat the Bis{2,5 < diatkyl -
3 - furyl} salfide can readily be prepared by
rercting R 2,5 ~ diadkyl furan with the appro-
priste suifur chioride preferably in the pre-
sence of a caabest. Thus, & Bis{3,5 - dialkvl -
3 . furvh sulfide is produced by the reaction
of a 2.5 - distkyl furan with sulfur dichloride,
SCL. and a bisf2.$ - diatkyl - 3 - faryly di-
sulfide can he obrained by the reaction of such
a 2.5 - dialky! furan with sulfur mose -
chloride, hat fs, S.ClL.

White the reaction can be carried ont in
the absence of catalvses, it is preferred 1o
use as catalysts Lewis acids including meml
salis such as stannic chlenide, ferric chloride,
ferric bromide, zinc chloride, boron iriffuoride,
snd boron mriffusride complexes such as boron
teiforide diethyl etherate, and the ke,

I: fhas been found thar the time of reac-
tion for obtaining suitable zesults is between
15 piinutes and 2 hours; that the desirable
remperatuxe range is between —30°C and
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+350°C; that & reaction vehicle is preferable
for conmolling the reaction, and that such
reaction veldcle can be a hydrocarhon sol-
vent such as hexsne, cyclohexans, and the
like or dimethyl furan wsed in large excess.
The reactanmt proportions are such that the
dimethyl furan compound is wsed in farpe
molar  excess over the particular sulfur
chioride. The reaction is preferably ron at
ammspheric  pressure.

It has also been discovered that furan -
3 < thiols and atky! - substirared furan ~ 3 ~
thiols can be produced by the reaction of an
appropriaie dihydrofuransne ~ 3 or tweira -
hydrofuranone - 3 with hydrogen sulfide under
acidic conditions, preferably in the presence
of anhydrous hydrogen chloride at tempera-
tures of —60 o ~—100°C. Thiy reaction pro-
vides furan - 3 - thiols; dibydrofuran - 3 ~
thiols; and tarshydeofiresn - 3 - thiols as well
as alkyl - substituted derivatives thereof,

The reaction of the di - or tetrahydro -
furanone - 3 or alkylmed coumrerparts with
hydrogen sulfide in the presence of gaseous
hydrogen chloride will ke plate in from
about 5 up to about 25 hewrs at temperatures
of about —6(° down to abour ~100°C, The
reaction vehicle can be any polar solvent hav-
ing a mehing point below abour —I00°C
and @ viscosity such that the reaction mass
can be turbulently mised at that temperature.
Desivable polar solvents having the above
properties  are  Diglyme, tetmahydrofuran,
methanol, ethano] aed the fike, The hydrogen
sulfide reactant is preferably in abour a 5 .
w0 10 - fold excess over the furanone - 3,

It will be understood that the thione can
readily be converted 1o the corresponding
thiel with 2 reducing ageat such as lithium
slominum  hydride,  diethoxy  aluminam
hydride, ethexy alominum dibydride and the
ke, The vehicle for this reduction can be
an oxygenated solvent such as diethyl ether,
tetrahydrofuran, Diglyme {dimethyl erher of
diethylene glyeod), and the like, The tempera-
ture of the reaction can vary from about 0°C
up to the reflux tempersture of the reaction
medium. Althoush the reaction can he cap~
ried out over a range of pressures, it is pre-
ferred that the pressure be atmospheric. The
reducing agent is preferably in excesy modar
proportion relative to the thione,

It will be understood that the correspond-
ing bis(3 - furyl), bis(3 -dihydrofuryl), and
bis(3 - tetrahvdrofuryl) disulfides can he pro-
duced by oxidizing the correspomding thiols
under mild oxidizing conditions. Thus the
ithiols can be oxidized with an air stream
bubbled shrough them at 20°C and 760 mm
Hg peesswre for 8 hours. Stiming of the
reaction mass with use of baffles during the
bubbling is adequate to malmain suitable con-
act between the resctants. Other suitahle mild
oxidising agents include ferric chloride,

iodine - potassium fodide, dimethyl disulfide,
dimethylsulfoxide and the ke,

The time of this mild oxidation reaction
will vary from substantally instantanecus up
to 20 hours at temperatures from abour 109C
te 50°C and atiospheric pressure. The pH of
the reaction mass depends uwpon the nature
of the oxidizing agent; as does the time of
reaction which is a function of the net oxida~
tion reduction poreutial of the reactants and
the concentrations and relative proportions
of the reactants, It is preferred that sioichic-
metric quantities of  thiel and  oxidizing
materials be used unless such easy-to-remove
oxidizing agenss as dimethyl suifoxide, di-
methyl sulfide and the Tke are employed, in
which case an excess of such oxidizing agents
can be utilized,

In another process contemplated herein a
2 - alkyl - 5 - fuecic acid, 2 - alkyl - 5 «
cyanofuran, or a4 2 - alkyl - 5 - halofaran
is weated with olewm (fuming sulfuric acid)
1 produce the corresponding 3 - sulfofuran
derivative, the 5 - substituent is then removed
by “Known methods” to obtain 2 - alkyl -
3 - sulfofuran, and the sulfofuran is reacted
with thionyl chieride to form 2 - alkyt < 3 -
{chloro sulfo) furan, and the (chiora ~ sulfo)
furan reduced to produce 2 - alkyl furan - 3
thiol.

When the § - fureic acid is wsed i the
shove process, after the treatmient with oleum
the barium salts of the resulting acid are
the obtained by treatmuent of the acid swith
barium carbonaie which is used in excess so
a8 to eliminate any usrcacted swifuric acid,
The barium saft is converted to the sodinm
salt which is then decarboxviated with an
equivalent amoumt or an excess of mercuric
chloride in a refluxing aqueons solution. The
resulting sodium sulfonate is reacted with a
78 fold excess of thienvl chloride, the ex-
cess of thionyl chloride being wsed a5 2 solvent
in the presence of 3 trace of ditmethyl form-
amide. Tn place of excess thionyl chioride,
other inert selvents may be used, for example,

chzene, hexane or diethyl ether. The rosule-

ing 3 - chloroslfo group is reduced 1o the
thiel (—SH) group by reaction with a reduc-
ing agent used fn excess to insure total reduc-
tion. Agents such as  Hivimn  aluminum
bydride, mono - alkoxy aluminun dihydride,
dialkyl hydride or zinc in hydrochleric acid
wherein each of these reducing agents is ina
vehicle can be wsed. Such a reduction can be
carried out at room temperature o reflux
under atmospheric pressure. The vehicks
carrying the reducing agent can be oxygenated
vehicles such as diethyl ether, tewrabydrofaran,
Diglyme and the like.

Saturated furan - 3 - thiols con also be
produced by treating alkyl - 3 - halotetra -
hydrofurans with sodium hydrosuifide under
reflux conditions in the presence of ethanal,
metdunol, or like vehicles.
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The mercapians of this invention can, if
desirad, be reacted with various chlorosulfus
campounds 1o obtain df - or Wi - or tetra-
sulfides. Thus, a thiol such as 2 - alkyl ~ 3 -
furan thiol can be reacted with preferubly
an equimolar amount of alkyl disulfur
chloside, at a emperature of from ~60°C up
to about 07C to produce atkyt (2 ~ alkyl ~ 3 -
furvl) woisalfide. Preferably, 2 - methyl ~ 3 -
furan thiol s reacted with methyl disuifar
chloride to produce methyl (2 - methyl ~ 3 -
furyl) trisulfide. This reaction can be carried
ont it a solvent such as diethyl ether, cyclo-
hexane, hexane, carbon tetrachioride, benzene
and the jike. Simifarly, 2 thiol such as 2 -
alkyl - 3 - furanthiol can be reacted with
preferably an equimolar amoun of atkyl sul-
fur chioride, o produce alkyl (2 - alkyl - 3 -
furyl) disulfide, for example 2 - methyt - 3 -
furapthicl cen be reacted with methyisuifur
chloride (CHLSCH to produce methyl (2 -
methyl - 3 - fursl) disulfide. This reaction
also can be carried out in a sofvent such as
diethyl  ether, cyclohexane, hexane  carbon
letrachloride, benzene and the like. The reac-
tion temperature s preferably from —60°C
up to 0°C at anmospheric pressure.

The di- and terrahvdro materials according
o this invention are also coenveniendy pre-
pared directly from the appropriate alkyl or
dialkyl di- or tetrahydrofurans, urder reaction
condittons similar to the conditions used in the
analogous reactions described heretofore.

The his2 - methyl - 3 - furgl) disulfide and
7 - methyl - 3 - furan thiol of this invention
can also be obtained by: {a) forming a mix-
ture of thiamine, cysteine, hydrolyzed veget-
able protein and water and heating the mix~
ture o reflux for a period of from about 2
about 10 heurs as shown in Unired States
Patent 3,394,016; (b) removing the distillate
at imcervals; () treating the distillate in an
extracrive provess using as an SxIiraclant a
fow boiling solvent such as methylene chioride
and the like, whereby the bis(2 - methyl ~ 3 -
furel: disuffide and 2 ~ medyl - 3 - furan
ol of this nventon are obtained; {dd}
separating the furyl sulfur compounds from
the mixture by means of, for example, a gas-
liquid chromatographic column or column
chromatographic techniques.

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

ExaMpLE 1
Preparation of bis(2,5 - Dimethyl - 3 - furyl}
sulfide and Bis{Z.S - Dimethyt - 3 - furel)
disulfide

lste a 1-Hter, three-neck, round botfom
flask equipped with addition fuonel and mag-
aetic stireer ave imraduced 175 g of 2.5
dimethyifuran and 0.4 g of swnnic chloride.
After coaling 10 —~20°C 753 g of sulfur
dichloride, SCL, is added during 33 minutes
while maintaining o semperatare of —20°C.

The reaction mixture is stirred for 1 houx and
40t minutes and aliewed o warm to +34°C
Pouring the reaction mixture inso 1 liter of
jce-water, and extraction with hexane gives,
after drying with sodium splfate and sevent
removal, 64.8 g of residue. Columa chromato-
graphy of the residue on 1623 g of siticic acid
with 37/, diethyl ether in hexane gives 14.4
of 8 mixture of mone- and disulfides, Dis~
tllagion of 110 g of mixture provides 3.8
¢ of bis(2,5 - dimethyl ~ 3 - faryhy sulfide,
hup. 81—85°C at 0.15 mm Hg, and 5.1 g of
Bis’2,5 ~ dimethyl - 3 . furyl} salfide, bp.
112-116°C at 0.45 mm Hg.

Repeating the above experiment using 98.5
a of sulfur menochloride, S:Ch. in place of
sulfur dichloride produces a 342 g residue.
Chromatography on 1335 g of silicic goid
with 5¢° ether in hexane vields 13.9 g of
mano- and disuifide, Distitlation of 110 g of
the mixture gives 1.96 g of & 40/60 mixture,
as detormined by protor magnelic resonance
(PMR} of mono. and disulfide and 66 g of
hi'2,5 ~ dimethyl - 3 ~ furyl) disulfide, b.p.
118%C at .45 mm Hyg.

The data on the bisi2,5 - dimethyl - 3 -
furvl) sulfide are as follows:

Protion Magnetic Resonance

Ta carbon retrachloride:
2.2 ¢singler, 6 protons;
2.3 (singlet, 6 protons) and
5.78 fsinglet, 2 protons} ppm,

Tnfra-red:
Amax.
3.22

6.21, 6.36

Taerpretation

CH steswch or arematic ring
=C stretch of aromatic
furan ring

Methyl gronp

CH bBond of aromatic ring.

7.26
12.08

Mass Spectram
Patiern

Net Peak Intensity
Height -,
1300~
130, —
148,
288
390.—
30—
220~
320~
210
800,

Ratio of Mass
1o Charge
43
53
95
jels}
126
127
128
179
207
222

Roth compounds impart a distinet meaty
flavor to a soup base ai a concemiration of
0.2 ppm. The bis(%.5 ~ dimethy! - 3 - forvly
diculfide is preferred and both 3 - furyl sl
fides are proferred over bis(S - methyl - 2 -
furvl) disulfide which is found to have only 4
chemical, rubbery taste and aromi under
the same conditians.
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Examren II
Preparation of bis(2,5 - Dimethyt - 3 -
faryl) Monosulfides,

Into & 25 ml three-neck, round-hottom
flask equipped with an addition funnel, mag-
nedde stirrer and doe bath are introduced 9.6
g of 2,5 . dimethyHuran and 1.104 g of stan-
nic chloride. At a temperature 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 slurry, and the resc-
tion mass is cxtracted twice with 20 ¢ of
isopentane and once with 40 co of diethyl
ether. About three grams of brown ofl Is
recoverad after solvent removal, Thiz brown
oil has an odor of roust meat Column chroma-
tography on 30 g of silicic acid with 5%, ether
in hexane gives 0.6 g of material having a
roast meat arcma. Rechromatography of this
material en 25 g of silicc acid inidally wsing
hexane and then 1% ecther in hexane as
cluent gives 8.22 g of a mixture of 25 - di ~
methyl ~ 3 - furyl monosuliide and 2,5 - di ~
methyl ~ 3 ~ furyl disulfide,

The resuliing mizvtwe of bis(25 - di -
methyl - 3 « furyll sulfide and diselfide is
recovered after the combined solvent extracts
have been evaporsted, The sullide and di-
suMide have a mear aroma and a cooked
mear taste,

Exampre I
Preparation of bis(2,5 - Dimethyl ~ 3 ~ fay)
Disulfide

Into & 500 cc threewneck, round boitom
flask equipped with a thermometer and addi-
don funnel, and immersed in an acetope-diy
ive bath are added 786 g 2,5 - dimethyl -
furan, 3.1 g achydrous stagmic chloride, and
160 cc hexsne, Qver a peried of one hour,
27 eo of sulfur monochloride, 8.CL, is added
while the pot temaperature is maintained bew
tween —~22°C and 0°C, During the last 20
minutes 8 vasuum iz appled to the reaction
flask to remove the hydrogen chloride gas
which evolves,

At the end of the reaction the reaction msss
is poured onto 200 cc of a waer-ive slorry.
Hexane-insoluble solids are then frered and
the aqueons laver is separated from the hexane
laver. The hexane layer is washed with one
volume of 109 aqueous sedium bicarbonate
and then with 100 cc of water. This & fol-
fowed by washes with 200 cc water, 5%
aqueons sodiuto carbonate and 200 ce water.
The hexane solution is then dried over an-
bydrows sodiem sulfate and filered, and the
hexame is evaporated to preduce 218 2 of
a dark ofl. This dack oil, on standing, deposits
a solid, The residual off 5 taken up in 50 ¢
hexane and the hexane solutiom is washed
twice with 30 cc and one with 180 ¢ of
water, Afier drving owr sodium sulfate and
soivent removal, 114 g of oil iy recovered.

Ten grams of this crude oil is dissolved in

3%, of diethy! sther in hexane and subjected
to colummn chromatorgraphy using a 5.5 78
an column packed with 200 g of silicic acid
and the diethyl ether-hexane mixture as clucnt,
Analysis of the 53 g of profiuct recoverad
from the column by means of proten mag-
netic resonance and infra-ted and mass spec-
trogcopy confirms the production of bis(2,5
dimethy! ~ 3 ~ furyl} disulfide, This material
hag a roasted-meat aroma and 2 cooked-
meat faste,

Analytical data are obtained as follows:

Infra-red:

Amax, Interpretation

3.22 Aromatic CH stretch

621, 638  Aromaiic xing C=C stretch
7.23 Methyl proup

12.55 CH bond of aromatic ring

Proton Magnet Resonance:

In carbon etrachloride:
2.1 fsinglet, 6 protons),
2,27 (singlet, 6 protons), and
6.0 ppm {singlet, 2 protons),

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

Exawprs IV
Production of Furan ~ 3 - Thiel Derivatives

A 230 mi flask fitted with a mechanical
stireer, gas infet tube, calcium chlovide drying
be, thermometer, and Y-tube is charged
with 50 m! of distdlled Diglyine, and the
Diglyme is satarnted with gaseous hydrogen
chioride at 0—5°C with constant stirring.

The flask is then Immersed in a dry ice-
isopropanol bath at —30°C, The cooled flask
is charged with 4.0 g (014 mole) of 2 -
methyl ~ 3 - tetrahydrofuranone, and 28.5 g
{084 mole) of hydrogen sulfide which has
been chilled to —80°C is slowly warmed
and allowed to boil over inte the reaction
flask,

About one-haif heur after the beginning of
the hydrogen sulfide addition a pink-red color
begins to appear in the reaction mixwre, By
the end of the 2.5 houry required for the addi-
tion of all the hydrogen sulfide, the zeaction
mixtuee 15 orange in color, At this time stir-
ving is stopped, and the reaction mixture is
permitted to stand 15 hows,

A onpe-liter Erlenmeyer flask is charged
with sufficient sodivmn bicarbonate to cover
the bottom of the flask and is placed into a
dry ice-isopropanol bath, The reacton mixture
is then poured slewly over the sodium bi-
carbonate to minimize fouming, Additional
sodium bicarbonate is added until all foam-
ing ceases. The neatralized mixture is wreated
with 200 ml of water and quickly extracted
with 100 mi of methylene chloride, The
organic sohtdon so obtained is drisd and con-
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cenrated to provide 39.5 grams of an ofl.
The oil is distifled voder vacumm to pro-
vide a frst cut taken at 73—80°C at 57 mm
Hg and a second cat at 80—83°C at the same
pressure.

The 25 mi of the second portion s dissolved
in 100 mi of ethyl ether and exteacied four
vimes with 5 i of 5% aquecus sedivm
hydroxide to remove the pink color. The basic
fracdon s obtained is acidified with 11.2 ¢
of hydrochloric acid and extracted twice with
10 mi of ethyl ether, dried aver sodium sul-
fate, and concentrared.

This concentrate is then chromiatographed
1o separate the 2 ~ methylfuran - 3 - thiol
and 2 - methy] ~ [23H] - dihydroforan - 3 ~
thicl produced. These thiels have a roast meat
aroms with the aroma of the furan ~ 3 -
thicl heing very similar to that of the disul-
fide produced in Example FIL

"The analytical data no the 2 - methyifuran -
3 . thial are:

{afrawred:

Amas. Tnterpreiation

392 S-—H group conjugied with
aromatic ring

7.40, 6.60 Aromatic ring C=C hond

7.26 Merhel group

1358 CH bond of aromatic ring

Proton Magnetic Resonances
In carbon tetrachloride:
2,12 fdoublet, 3 protons),
2.23 {doubler, I proton),
6.08 doubler, 1 proton; and
7.04 ppm {doubiet, 1 proton.

Mass Spectrum:

Rase Peak 43, Molecufar Peak 114, Other
peaks in descending order: 41, 43, 85,
47, 113, 71, 75, 74

Examers V
Preparation of bisf2 - Methyl - 3 - furyl)
disulfide

The thiol producsd in Bxample IIT is
exidized under mild conditions by dissolving
5 ¢ of the thiol in 100 oo of hexans The
soiution is placed in a 250 cc Hask equipped
with a sparger supplied by an air source, a
stirrer, and a heater. Air is bubbled in at
room tempercture at a rate of 20 mi/minme
during 20 hours. Selvent is replaced as re-
guired In order 1o maintain the originat
volume of selution, At the end of the resc-
tion period the solvent is flash-evaporated and
the resulting mixture is purified by column
chronxsograpby to vield 3 g of bix@2 -
methyt - 3 - furyl) disulfide.

The purified bis'2 ~ methyl - 3 - furvi:
disulfide has a full meat favor and a cooked
mear sroma when used in soup base at 2
concentration of 0.2 ppm. In & comparison
S . methyl - 2 . furyl disulfide is also used

8
in soup base at a concentration of 0.2 ppm
and is found to have only a chemical, rubbery
taste and aromm.

The analvtical data for the 3-fury] disulfide 63
follow:
Inira-red
Amax. Taterpreiation
322 Aromatic C=H stretch
6.32, 6.60 Aromatic C==C stretch 70
7.22 Methy! group
11.28 Turanic ring vibration
136 C—H our-of-plane bend of a
2 3-disubstitured furan,
Proton Magsaetic Resonange 75
To carbon retrachloride:
7.14 idoubler, 2 protons}
6.25 {(doubler, 2 protons), and
2.07 ppm {singlet, 6 protonsh
Mass Spectram 80
Base Peak 113; Molecular Peak 226; Other
peaks in descending order: 43, 45, 51,
114, 85
Examrie VI
The following ingredients are homo- 85
geneously admixed at 25°C:
Ingredient Amwount {g)
2-MerhvHuran-3-thie} 20
2-Methvi-[4,.5-H]-dihydroferan-
3-thiol Q.5 90
hisi2-Methyl-3-furyl) disulide 930
bis{2-Methyl-3-furyl) mono-
sulfide 40
bis(2-Methvl-3-furyl} tri-
suifide 0.5 95
The mixture has an cxcellent roasted-meat
flavor when used in a soup base at 10 ppmt.
Bxampry VII
The monesulfide prepared in Example T i
dissolved in propylene glycol to provide a 100
0.1<, solgtion, This solution in the amount
of 0,966 g is added w0 7.3 g of a soup base
consisting of:
Amount
(Parts/ 105
Ingredient 100 towal)
Fine ground sedium chloride 335.62
Hydrolyzed vegetable protein 2740
Monosodium  glutamate 17.81
Sucrose 196 110
Beef fat 548
Serhmess caramel color
{powder B & C} 273
The resulting mixtwre is added to 12 15

eunces of boiling water to ohtain a soup hav-
ing an excellens meatr favor,
The composition of Example V1 (005 g
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when added to the above soup base also pro- ExamPLE X
vides a soup having a good roasted-meat Isolution of Ws(Furyl) Disulfides from a
flavor. Similar results are obtained when the Reaction Mixtare
bis(2 - ethyl ~ 3 - furyl} sulfide or bis(2 - A 4,000-pound baich having the following

5 propyl - 3 - furyl) disulfide is wsed, camposition: G0

parts
ExampLE VIII Thiamire bydrochloride 8.8

One-haif gram of the soup base mixture I~Cysteine hydrochleride 4.8
of Example VII is emulsified in 2 solution Maggl (Registered Trade Maxk)
containing 100 g gum arabic and 300 g water. 4 BE protein hydrolysate 309.6 65

10 The resultant emulsion is spray-dricd with a Water £72.8
Bowen Lab Model Drier wuulizing 230 ofs
of air with an inlet temperature of 500°F, 1,000.0
an outlet temperature of 200°F, and a wheel
speed of 50,000 RPM., is heated at reflux for fowr hours, After the
15 Twelve grams of the spray-dried maierial first 45 minutes of reflux a 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 Example VII The resulting mixture the next 3 hours and 15 minutes. Each gallon
i then added to 12 ounces of boiling water, of condensate is estracted with 400 ml por-
and an excellent roastod-ment favored soup tioms of methylene chioride. After removal
20 iz obtained, of the methylene chloride uader very mild
vacuum, a 50 mi residue is obtained which 75
possesses an extremely powerful roast-meat
ExamreLe X Arema.

The following ingredients are selected and Preparative  thindayer  chromatography
mixed as described in Bxample VI to yisld  (8X87X1.25 mm, silica-gel G, 200 A/plate)
compositions having cxcellent meat flavor:  of approximately 24 g gave 0066 g of o 80

pure compound having a good basic roast
meat aroms upon proper didution. The mass
25 MIXTURE A spectrumn of this compound is as follows:
Amonnt  m/e {rel, intensity 226 (9.6), 227 (1.9), 228
(Parts/  (L.7) 113 (10.0), 43 (4.7), 114 (4.4, 45 (3.6), 85
Tagredient 100 wtal) 83 (3.1}, 51 (2.9), 69 (17.6). Proton magnetic
2-Methyifuran-3-1hiel 5, resonance in carbon tetrachloride shows 2.07
30 2-Methyl-3-thiel[4,5H])- i
dihydrofuran s, (singlet, 2—CCHy), 6.25 (doublet, 2 furyl
bis{Z-Rlethyl-3-furyl}
disulfide 1. protons), and 7.14 ppm (doublet, 2 furvl
bis(2-Methyl-3-furyl) protons;, 90
35 monosuifide 89, The abeve data are in excellent agreement
with the proposed structare of bis{2 - methyl -
3 - furyl} disulfide:
tis(2 MIXT}URE B
bis(2-Methyi-3-furyl) -
trisulfide 15, . ol G
bis(d-Methyt-3-furyl) i “—I ;
0 wisffide 5. L P
bis(4-Propyh{4, SH}-dihydro- 0 lal2e
3-furvl) monosulfide 5
bis(2,5-Dimethyl-3-furyl)
monosulfide PAN When the crude extract is analyzed by pre- 85
45 Corn oil 50. parative gas/lguid chromatography & come
powad having a very intense pot roast oder is
) obtained, This compound has been idemtified
MIXTURE C a8 2 ~ methyl - furan - 3 ~ thiol
2-Bihylfuran-3-thiol 9.
2-BueyHuran-3-thiel 9. Bxamris X3 10¢
_ bis(%-?entyi-ﬁ»furyl) Preparation of 2-Methyl-3-Furanthiol
50 triswifide 30. A 500 co three-neck round-bottom flask is
bis(2-Ethyl-S-isoprapyi-{2,3H}- fitted with a Y-mbe, thermometer, and stirrer
dihydro-3-furyhitrisulfide 1. and i then charged with 32 g of fuming sul-
bix{2-Butyhertahydro-3-furyl) furic acid {oleum) contsining 209 SO, The 105
manosulfide 1. temaperature js maintained at 24.28°C, and
55 Gur arabic 50. 40 g (0.318 moly of § - methyl - 2 - Faroic
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acid is slowly added to the oleum during a
period of 45 minutes. After addition is con-
plete, the reaction mixwure is stirred for an
additional 2-1/4 hours and then held for
16 hours.

The reaction mixwre is thercupon poured
over 600 co of ice-water mixture and new-
tralized to pH 5 with 430 g of burhen war-
homate, during which neuwalization a thick
paste forms. After addition of 500 o of
water, the paste is bailed and then vacuum-
Gltered while hor, The barium culate-con-
taining sofids which remain ajrer filtration are
hotled with 700 oo of water, and the myixture
is vacusm-filtered while hot. Both filtrates are
combined and refrigerared for twe days to
farm crystals which are recovered. The 8-
srate is evaporated o a volume of abow 500
co and cooled in ice to recover further crvs-
wls, The remaining filtsate is evaporated t©
a volmme of 50 co, 100 co of mothapel i
added, and the Uguid is chilled to obtain
crvstals. ‘Fhe vield of solids (barlum -~ 2 -
metiwd - 3 - sulfe « § - fureic acid) from
the three crystailizations is 93.5 g

Barium - 2 - methyl - 3 - sulfo ~ 5 -
furcic acid in the amount of B8.2 g and
1800 cc of distilled water s charged o a2
fask, and the flask is heated in a steam bath
to 70°C until all the solids are dissolved.
Then, 116 g of 2070 agueous sulfuric acid
is pradually added w precipitate barium sul
fate, The decanted Bapid s cooled in ice and
filtered. The water is evaporaied from the fil-
traze, and the remainder is evaporated under
high vacuum af reom temperature te obtain
351 g of vellow off which crvstaltizes after
being held in a desiccater overnight.

The sodium salk of the sulfo furoic acid
is prepared by dissolving 33.1 g of the crys-
taltized ofl (snifo furcic acid) in 100 cc of
water and gradually adding 6.75 g of sodium
bicarbonate. After drving 1o a sieam bath
and then in a vacuum desiceator, 374 g of
the sodimn salt comaining water of ervaal-
{ization is obtsined,

The sodium salt ¥ decarbosvisted by
charging 13.2 g of mercuric chioride {(HpCL}
im 60 oo of water to 38 500 cc three-neck
round-boftorn  flask fized with a condenser
having a8 gas outler and with a Yewbe, a
aitzogen indet, a stirrer, and a heating mangle.
Then 111 g of the sulfo furcic acid sodium
salt in 80 oo of water is charged to the
Hask, and this is followed by 1,95 g of sodivm
hydroxide in 20 co of water. The mixture Is
reflused for 2 hours and 40 mimuss while the
pIi is maingadned at 4—3 by addition of ague~
ous sodium hydrexide or hydrochlorie acid
as required, and carbon diexide evolves, The
mixture s then cooled 1o resm tempera-
wre and filkered. The filtrate i3 adjusted 1o
pH 7—$§ with 1% aqueons sodium bicar-
bomate, and hvdrogen sulfide is bubbled
through the mixmre @ precipitale  mer-

engic  sulide. The mercuric  slflide s
separated by filiradon  and  the fiftrate
is  concemrated in 4 TOWArY  SVAPOrRIor.

About 30 cc of water i added 1o dissolve all
the solids after concentration and the mixture
is cooled 1o crystaliize out 493 g of 2 -
methe} furan - 3 - suffomic material The
crvsialy are fhered from the supernatant and
dried.

"The sulfonic acid derivative is converted
to the salfonvi chloride derivarive by freat-
ment of 1.3 g of the sulfonic acid with 33 g
of thiony] chioride and two drops of dimethyl
formamide for 75 miputes av 25°C. The cx-
cess thionyl chloride is removed on a retary
evaporator, the residue is  washed with
henzenc.. and the benzene is stripped off o
phizin 0.8% g of amber ofl having a sharp,
meaty odor.

The amber oif so ohtaived & then reacted
with 0.8 g of lithium aluminum hydride in 30
¢o of diethyl ether. The reaction is carried
cut by adding the hydride 1o 20 ¢c of ether,
filiering, adding the oil in 10 cc of ether at
reflux during a perfod of eight minutes. The
reflux is then consinued for 75 minutes, After
seffux the remaining hvdride in the mixture
s reacied with methanol in cther, and the
product so obtained is poured into ice waler,
acidified w0 pH 1 with hydrochloric acd,
and extracted with ether to obtain an oil, This
ot is dried, filkered, and stripped of ether
1o ohuin 0.27 £ of a vellow oif having a good
MY ardma.

Proton magnelic resonance
prak obtained from this ofl
chromaiography shows 2 thiol.
scapy of this muaterial shows peaks at 114
and 113, These results confirm the production
of the 2 ~ methsl - 3 - furanthicl,

of the majoer
by gas-liquid
Mass spectro-

Exampes XII
Proparation of bis - {2 ~ methyl - 3 - farshy
etrasuifide

5555
crl X
o ~0°

To a flask contining a solution of 2 -
methed - 3 - furanthiol (1.65 g} in cthy! ether
{3 mb> and solid sodium bicarbonate (3.0
@ conled yo ~30°C was added dropwise a
sofgtion of sulfur monochioride (1.OI g in
cthel cther {10 mb.  After stsnding 43
migutes the reaction mixiure is poared imo
water {75 ml, the upper layer is separated
and washed with water {25 ml:. Afrer back-
extracting the acueous washings with ethyl
ether (25 ml) the ether solutions are com-
bired and washed with water {2X30 ml)
until the pH of the wash is showr 5. Drying
the ether soluten with anhydrous sedium
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sulfate followed by solvent removal in wacio WHAT WE CLAIM IS:——
gives 1.6 g, of crude bis(2 - methyl - 3 - furyl) 1. Furan derivativeg having the formula:
tetrasulfide,

5 Cohunn chrmnamggxphy kgfi the h:mber 011

on 860 g of silicic acid packed in hexare fol- . -
lowed by eclution with hexane gives 1.1 g. of { i Gnky
analytically pure bis(2 - methyl - 3 - furyl) Y 60
wetrasulfide as a light yellow oil. The purified 3 g
bis{2 « methyl « 3 - furyl) tetrasulfide has a
10 full meat flavor and brothiness when used in . .
soup hase at & concentration of 8.2 ppm, wheren # i one and Ry is hydrogen or # it
ong, two, three, or four and R, is a2 moicty
Infra~red of the formula:
Amas
3100
i5 2990 .
1570 o,
1510 H T
1435 Ao e
1380 K0T
20 122.5
1122
1086 or « I itwo or three and R, is alkyl, and 65
938 wherein Re and R, are alkyl, R, and R, are
887 hydrogen o atkyl, and each dashed line repre-
23 730 sents a single or double carbon-to-carbon
645 cm? band.
2, Fuaran derivatives as claimed in claim 1, 70
Proton Magnetic Resenance wherein the alkyl groups are methyl or ethyl
in carbon tetrachioride. 2roups.
2.37 {singlet, & protons} 3. Furan derivatives as claimed in claims
30 6.35 (donblet, J=2Hz, 2 protons) 1 or 2 wherein, in the general formuds, both
7.20 (doublet, f=2Hz, 2 protons) dashed lines represent double bonds. 75
4. bis{2-Methyl-3-feryD) disulfide,
Mass Spectrum 5. 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) disulfide.

35 114, 51, 85, 69, 8. 2-Methyl4,5H]-dihydrofuran-3-thiol. 88

Elemental analysis: 9. bis(2-Methyl-3-furyl) tetrasuifide,
10. Puran derivatives as claimed in claln
Calenluted for €y, H,,0,84; 1 and substangially as described in any one
G 4135 H, 3475 8, 4416, of the Examples herein, exchding those com- .
Found: G, 4152; H, 338 8, 43.77. pounds specifically claimed in claims 4—9, 85
11, A process for the production of furan
40 Examrry X111 derivatives which comprises reacting a 2,5 -
The following ingredients are hemo- dialkylfuran with sulfur monochloride or sule
genccusly adwmixed at 25°C: fur dichloride and forming bis(2,5 - dialkyl ~
3 - furyl) disulfide or bis(2,5 - dintkyl - 3 ~ 90
Tngredient Amount {5.) furyl) sulfide respectively.
2-ErhyHuran-3-thiol g 12, A process as claimed in claim 11,

45 2-Buwrylfuran-3-thiol 9 wherein the reaction is carried out in the
bis{2-Pentyl-3-furyly wisulfide 0 presence of a Lewis® acid as catlyst,
bis{2-Ethyl-S~isopropyl-[2.3H]- 13, A process as claimed in claims 11 or 95

dihydro-3-furyl} trisulde 1 12, wherein the reaction is carried out for
his(2-Butylctrabydro-3-faryl) a period of time betwzen 15 minutes and 2
50 monosuliide hours,
bis(2-Meihyl-3-furyl) twira- 14, A process as claimed in any one of
sulfide 5 claims 13—13, wherein the reaction wempera~ 100
Gum arabic 45 ture iy within the range from —30°C to
e +50°C.
Total 100 15. A process as claimed in any one of
claims 11~14, whereln the propordons of
55 The mixtnee has an excellent roasted-meat  the reactants are such that the dimethyl furan 108

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

compound Is used in large molar excess over
the particular sulfur chforide used.
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16. A process for the production of furan ~
3 . thiols and alkyl-substitated furan - 3~
thiols which comprises reacting 2n appropriate
dihvdrofuranones3  or tetrahydrofuranone-3
with hydrogen sulfide under acidic conditions
1o give furan - 3 - thiols, dihrdrofuran - 3 -
thicls, tetrahydroferan - 3 - thiones o akkyk
substituted derivatives thereof.

17, A process as clhimed in claim 14, which
comprises reacting 3 2 - alkyiteirahydro -
furanone - 3 with hedrogen sulfide under
acidic conditlons to formy alkylfuran - 3 -
thiol and afkyldibydrofuran - 3 « thiel.

18 A process as climed in claims 16 or
17, wherein the reaction is carried out i the
presence of anhydrous hydrogen chleride at
a temperature within the range from —GU
o — PG,

1¢ & process as climed in sy one of
clains 16—18, wherein at least onc of the
fiiols §s oxidized under mild conditions o
produce the corresponding disulfide.

20, A process as clamed in claim 19
wherein the thicls are oxidised by passing an
air stream through them at 20°C and 760 mm
Hg pressure for & howss.

21, A process as claimed in claim 19,
wherein the thiols ate oxidised with 2 mild
oxidising ageot selected from ferric chioride,
iodine-potassiunt jedide, dimethyd disulfide
or dimethylsulfoxide.

22 A process for the production of furan
Jerivatives which comprites reacting a 2 -~
alkyl ~ 3 - haletewrabivdrofuran with sedium
hydrosulfide to form 2 - alkyherrahydro -
faran - 3 - thiek

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

24. A process for the production of 2 furan
derivative which comprises reacting a 2z~
aliked - § - foroic acid, a 2 - alkyl - 5 -
cyatofuran, of 2 2 - aliyl - £ - halofiwan with
oleom to produce the corresponding 3 -
sulfofuran derivative, remevisg the 5§ sub -
stiuent by known methods to obtain 2 -
alind - 3 - sulfofuran, reacting the sulfofuran
with thionyl chioride w© form 2 - alkyl - 3 -
{chiorosulfo furan, and reducing the fchioro ~
sulfolfuran to produce 2 - alkylfuran - 3 -
thiol.

25. A process as climed in daim 24,
whorein the § furoic acid is used as starting
maserial and, afier the freatment with olewn,
the harium salt of the resulting ackd is ob-
raioed by trearment of the acid with excess
Rayium carbomate and the barium  sakt is
converted to the sodium salt which is then
decarhoxvisted with an eguivaleat amount of
eacess of mercuric chlonide in 2 refluxing
agusous selution, and the resulting sodium
cutfonate is reacted with 2 7—38 fold excess of
thionyl chloride © form the 2 - alkyt - 3 -
‘chlorpsuifo) furan,

26, A process as claimed claims 24 or

25, which comprises reacting the 2 - alkyl -
foran ~ 3 - thiol with alkyl disuifur chloride
to produce atkyl(Z - alkyl - 3 - furyD) tri -
sulide or with atky] sulfur chloride o pro-
duce alkyli2 - alkyl - 3 ~ furylidisulfide.

77. A favoring or flavor ephamcing com-
position comprising a furan derivative having
the formula:

Wherein o Is otie to four; R, is)hydmgcn,
afkyl, alkenyl, alkadienyl, or 3 mowely of the

formulia:

B -
“_{ﬁ_ﬁ_ {95 §
{ ;»?;’i“o A RS %

b
; 12

and B, R, B, Ry, Boond R, are hvdrogen,
alkyl, alkenyl, or alkadienyl, or taken together
R, and R, and/or R, and R, form cycli-
alkyl,  cyelislkenyd, cycliatkadienyl, benzo,
thieno,  dihydrothiena, teteahydrothiend,
furano, dibydrofurano, of terrabydrofuranc
rings; and the dashed lines represent single
or double carbon-to-carton bonds, together
with a suitable vehicle or carrier.

2%, A composition as claimed in claim 27,
comprising a furan derivative as claimed in
claim 1,

29. A compesition as claimed in claim 27,
comprising @ furan derivative as claimed in
any one of claims 2-~10.

30, A composition 3s claimed in claim 27,
comprising a furan derivative prepared by a
process claimed in any one of claims 13—26.

31, A composition 45 claimed in any one
of claims 27~~30, wherein an auxiliary favor-
ing adjuvant is present.

22, A composition ag claimed in claim 27,
wherein 0000150 1w 109, by weight of furan
derivarive is present based on the towal
weight of the compositon.

33 A food composition comprisieg 2 food-
stufl and a compound as clatmed in chaim 1,
in sufficient quantity to impart & roasted meat
flavor 1o the compositon.

3¢, A process for flavoring a foodsmuff
which comprises admixing an cffective amaount
of a composition as claimed in claim 27 with
the foodstufl.

35, A process for the production of 2
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furan derivative substantially as hereinbefore For the Applicants,
described in any of Examples 1—V, XI or CARPMAELS & RANSFORD,
X1l Charteregd Patent Agents,
36, Puran derivatives when produced by 24 Southampton Buildings,
5 the process claimed in any one of claims 11— Chancery Lane,
26.

Yondon W.C2.

Printed for For Majosty’s Stationery Qffice, by the Contrier Pross, Lesmington Spa, 1971,
Fublishoed by The Patent Office, 25 Southampion Buildings, Londen, WO2A 1AY, from
which eapies may ba obtained,
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MARIA VAN DEN

OUWELANTDY and HENDRICUS GERARDUS PEER

(34} FLAVOURING SUBSTANCES PREPARED BY REACTION

OF HETEROCYCLIC KETONES

7ty We, Usinkver LiMrTep, a com-
pany registered under the laws of Grea
Brimin, of Port Sunlight, Birkemhead,
Cheshire, England, do hereby declare the in-
vention, for which we pray rhat a patent may
be granted to us, and the methed by which it
is to be performed, to be partcularly de-
scribed in and by the following statemient s~

The invenvion relates to the preparation of
artificial flavouring substances and their use
in the favouring of fondstuffs, In particular,
the invention is concerned with the prepara-
ton of substancey capable of jmpardng a
savoury Havour, for example a flavour re-
sembling that of roast or fried meaf, to food-
stuffs. When the foodstnff i3 of 2 type which
already has a savoury flavour, then such a
flavour may be improved by judicial ncor-
poration of these substances.

We have discovered that certain hetero-
cyclic ketones are capable of zeacting with
certain erganic or inorganic sulpbur-contain-
ing compounds with the formation of 3 re-
action mixture which has sroma and flavour
characteristics ramarkebly similar to that of
cooked meat,

Accordingly, the invention provides a pro-
cess for the preparation of a fHavouring sub-
stance in which process a heterocyclic ketone
having the structure: :

R‘(i .3
R o X

where X is one of the groupings:

.

AN . ™
CH., CHCH, CHCH.CH,

s

WITH HYDROGEN SULPHIDE

AN
CHCH,OH,
~, N
(EH or (Eng
CH CH,
rd s

and where R is an alkyl radical having from

Ied carbon atoms, and where RY i

hydrogen or an acyl radical having from

2~~7 carhon atorus or an alkyl radical
having from 1—4 carbon atoms,
is rescted in the presesce of water with
hydrogen sulphide or other sulphur-containing
compound which is capable of liberating
hydrogen sulphide under the reaction
conditons

The kerones thus comprise a class of com-
pounds which are substituted fursnones or
pyrones, especially those wherein the atkyl
radical demoted by R in the sbove structural
formmia is a methyl, ethyl, n-propyl, iso-
propyl or n-butyl radictl and wherein R’
35 hydrogen.

Although the radical R’ is preferably
hydrogen, we have found that certain organic
radical substituents react in a stmilar mannper
to form flavouring substances according fo
the invention. Thus, for cxample, R’ may
alternatively be an acyl radical such #s acetate,
propionate, n-butyrate, ise-butyrate and
benzaats, or an atkyl radical such as methyl,
ethyl, n-propyl, iso-propyl and n-butyl

Certain of these compounds show kero-enol
tautomerisation, but from analytical data in-
cloding infra~ved and  omwespectra, it s
believed that uunder normal conditions they
are present in the enol form represented by
the above swuctral formula,

Preferred examples of the foranones which
may be reacted with hydrogen sulphide
according to the imvention are:
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4 - hydroxy - 5 - methyl - 2,3 - gihydro-
furan - 3 - one

4 - hydrogy ~ 2,5 - dimethyl ~ 23 - di-
hydrofuran ~ 3 - ope

4 - hydroxy -~ 2 ~ methyl - § - ethyl - 2,3-
dibydrofuran ~ 3 ~ one

4 - hydroxy - 5 - methyt - 2 - ethyl - 2,3
dihydrofuran - 3 -~ one

4 « hydroxy - 2,5 - diethyl ~ 2,3 - ditydeo~
furan - 3 ~ ome

4 - hydroxy ~ 2 - hydroxymethyl - 5-
methyl - 2,3 - dihydrofuran - 3 - one

4 - acctoxy ~ 5 - methyl - 2,3 ~ dihydro-
furan - 3 ~ one

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

OFf these furancnss, the first theee named
examples are the most prefesred.

The alkyl substiated furanoncs which are
used according to the present imvemion Cin
be prepared by heating end reacting a di-
keto dicster of the general formula:

H H

! i
Ry G Gl GG R

Py

A 0O O A
in which R, and R, represent a hydrogen
atam or an alkyl radical contadaing 1 or 2
carbon atoms, with the provision that the
snumber of carbon atoms of R, and R, together
is at Jesst ene and A, and A, vepresent acid
radicals. The acid zadicals may be derived
from carboxylic acids, especially from lower
aliphatic carboxylic acids. Preferred estex
groups are those derived from acetic and
propionic acid.

The reaction Is cartied out in an agueous
acidic medium whick contains at least 50 per-
cent by volume, preferably at least 75 percent
of waler, the remainder being a watersmiscible
polar solvent as, for example a lower aliphatic
alcohot such as methanol and ethanol.

The acidic compound available in the
aqueous acidic medinm may comprise an in-
orzanic acid, a carboxylic acd, or, for
example, an orgasic sulphouic acid. Suitable
acids include hydrobromic or hydrochloric
acid, sulphuric acid, phosphoric acid, formic
acid, acetic acid, propionic acid, and p-
toluene sulphonic acid, Polycarbexylic acids
and hydroxycarhoxylic acids are less suitable.
The use of strong acids, showing a pX value
below 5 or rather below 4, is parricularly
preferred.

The smonnt of acid in the aquecus medium
is not particulardy critical and may vary
widely. Good results have been obtained with
amounts of 0135 equivalents of acid per
fitre medium. Also the concentration of the
dikete diester in the agueous medium may
vary widely, Generally, less than 200g of di-

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

The reaction temperature and time of re-
action are related. For comvenient reaction
periods in the range of 0.5-—-10, preferably
from 1~3 houss, &t is preferred o conduct the
reaction at temperatures above 75°C, prefer-
ably at boiling temperature at atmospheric
pressure. Tt is however possible to obtain 2
satisfactory conversion at lower tomperaures,
for example of about S0°C, provided the re-
action period is suitably adjusted te at feast
20 hours.

After termination of the reaction the
aguecus reaction mixture is aliowed. to cool
and the desired furanene derivative Is isolated
in a conventional way. This could be doge, for
example, by extraction with ether, drying of
the cthersl solution and evaporaton of the
sotvent, Undesired polymeric contaminants are
removed by distiflation of the product wnder
diminished pressure.

Esterification  or ctherification  of the
hydroxy! group 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
method Is via acetylenic compounds.

Step 1—Preparation of an alkyne disl

Aceiylene was coupled with two moles of
aldehyde using two moles of & Grignard cont-
pound. This method i described in Bull. Soc.
Chim—France 425 (1956). Alternatively 2
1-alkyne-3-0f could be coupled with forme
aldehyde as described in Amnalen 596 528
(1955) or by coupling a l-alkyne-3-6l and
other aldehydes or ketones {as described in
Bult Soc. Chim. supra}

Step 2~~Esterification of the alkyne diol
The diacetates were conveniently prepared

by reacting with scetic anhydride in the

presence of g pyridine or sodfum acetate.

Step 3—Ouxidation of the alkyne diester

The alkyne diester was oxidized with difute
agueous porassiuml permanganaie at a low
temperature yielding the diketo digsger. This
method has been described in Boll, Sec. Chim.
{France) 789 (1949

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

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

3 - hydroxy ~ 2 - ethyl - 1,4 - pyrone
(ethyl maital)

Motif Exhibit 1150, Page 847 of 1599

70

85

95

100

105

110

115



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

1,283,913

10

15

25

36

35

40

50

55

60

65

The sulphur containing compound with
which the furanone or pyrone is reacted is
hydrogen sulphide, in the form of a gas,
ligaid or solution, or an organic or inorganic
compound which is capable of liberating
bydrogen sulphide, either in gasecus or nacent
form, under the reaction conditions.

Suitable examples of organic sulphur-con-
twining compounds are cysteine, or a peptide
containing  cysteine such  as  glutathione,
cystine, mercaptoacetamide, thicacetamide or
salts, for example potassiomy or sodium salts,
hydrochlorides, esters or other simple deriva-
tives of these suiphur-containing compounds.

Suiteble examples of inorganic sulphur
containing compounds are sulphides or hydro-
sulphides of alkali metals, alkaline carth
metals or ammonia, such g8 sodium sulphids,
potessinm sulphide, ammonivm sulphide, cal-
cium. sulphide or the corresponding hydro-
sulphides. Also, other Inmorganic metallic
sulphides, for example ferrous sulphide, may
be used.

The reaction mixture comprising at least
one ketone and hydrogen sulphide or a
sulphur-containing compound as herein de-
fined which react to form the Havour sub-
stances  according to the inventiom, may
epticnaliy alse contrin othey ingredients which
improve or euhapce the character of the
flavour which subsequently is produced,. These
optional ingredients may be added before,
during or sfter the ketone and hydrogen
sulphide or sulphur-containing  compound
react.

Thus it is possible to include in the re-
action mixture amine acids, the preferred
amino acids being one or more of the follow-
ing: wrginine, ghuamic acld, proling, glycine,
w-alanine, f-alanine, threonine, Iysine, leucine,
iso-leucine, serine, valine, histidine, cysteine
and cystine or a salt thereof. Cysteine and
cystinge may of course serve in the reaction
83 sulphue-containing compoundy according
to the invention,

It is also possible o faclude in the reaction
mixpure as an optional ingredient & mono-
saccharide or 8 carhohydrate which is capable
of being hydrolysed to & monossccharide under
the conditions of the reaction. The most suit-
able monosaccharides axre hexoses, such az
glucose, and pentoses, such as ribose, xylose,
rhamnose and arabinose.

Tt is also possible to conduct the reaction
in the presence of Cp—Cy, aliphatic fay
acid, for example, palmitic acid or elefc acid
or a salt, ester or giyeeride thereof,

The proportions of the ketone to hydrogen
sulphide or sulphur-containfng compound
which are present in the resction mixture may
vary widely. Thus it is possible o use pro-
pertions oo 2 weight basis of from 1 part
ketone and 5¢ parts hydrogen suiphide or
sulphur-containing compound to 50 parts 1
part hydrogen sulphide or sulphur-containing

corapeund. Preferred weight proportions are
betweent 1 part ketone and 10 paxts hydrogen
sulphide or sulphue-containing compound to
10 perts ketone and 1 part hydrogen sulphide
or sulphure~containing compound,

Where the reaction conditions are such
that excess hydrogen sulplide remaing after
the reaction is complete, it is advisable tw
allow the reactants to stand, o to apply
ventilation or other means to romove the
sxcess hydrogen  sulphide, otherwise the
favour substance may be cbjectionable due to
residual hydrogen sulphide,

The reaction should be conducted under
conditions in which at least 8 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 vhe suiphur-containing
compound. It is however preferred for reasans
of convenience that the weight of water should
be at least equal to that of the reactants,
so that intimate roixing of the ingredients is
thereby facilitated. In meneral it is not neces~
sary thet the weight of water present should
exceed 100 times thar of the reaciants,
primarily 1o facifitate subsequent concentsa-
ton of the favouring 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
exatnple, sodinm sulphide nonsbydrate may be
emploved in the reaction tw act both 25 g
sulphur containing compound and as a source
of water.

The rate at which the ketone and hydrogen
sulphide or  sulpbur-conmining  compound
react iy dependent on the temperature of the
reaction mixture, higher temperatures in
general resulting i a faster rate of reacton.
However, we have found that it is possible
to obtain the favour subsiances according to
the invention by employing a reaction iexa-
perature of between 07 apd 150°C, huar for
practical purposes it is preferred and is more
convenient to employ a temperature in excess
of 60°C, and most preferably between about
90° and 110°C. This is particndasly applic-
sble when the yeaction is carried ont by re-
finxing at atnospheric pressure.

It is necessary to apply a pressure above
that of atmospheric pressure when aqueons
systems are heated at a temaperature above
the boiling poiat of the system at atmospheric
pressure. It has also been found advantageous
to employ superatmospheric pressuses when
one of the reactants ¥ & gos, for example
when gaseows hydrogen sulphide is employed.

When the reaction is conducted in the
presence of more than 2 trace amount of
water, the pH of the reaction mixture may
vary over a wide ramge of values. The re-
action thus smay be conducted at pH wvalues
ranging from 2 to 10, but values between 4
and 7 are preferred.
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The duration of the reaction may vary con-~
siderably and s, of course, dependent on other
parameters which copirol the rats of reaction.
We have, for example, found that the favour
substances are produced within g few mpimes
of commencing the reaction and contifue 10
build up in the reaction minture for several
days. As @ gereral guide, we have found that
for 8 reaction temperature of 100°C, a reason~
able reaction time is from 1 minutes to 15
hours, whereas af room TCMPEratare, the
flavour composition may be produced in 88
Titdle as 3 minutes to as long as 30 days. It
is, however, preferred to restrict the reaction
time to between 1 and 6 hours.

According to a preferred embodiment of the
invention, a ketone and & sulphur-containing
compound giving wise to hydrogen sulphide
are reacted together in the presence of water
by boiling or simmering under reflux at a
temperature slightly in excess of 100°C for
about 3 howrs. The agueous reaction nix-
tre may subsequemtly be concentrated o 2
paste or dried to powder, care being taken
to ensuze that the Joss of volatile components
of the Havouring substence so preduced i5
kept to & minfmur.

The flavouring substances prepared accard-
ing to the invention may thus be eraployed in
liquid or semi-liguid form, for example as
solutions, emulsions or pastes, or_in dried
form, for example ss a powder. Drylng of
the rescton producis may be accomplished
for example by freeze-drying which bas been
found to be most snitable for optimam regg-
tion of Havour volatiles.

The favouring substances thus prepared
may be blended with a further quantiy of a
ketone as herein defined, which itself s
capable of imparting 2 savoury taste @ a
foodstaff, or with ong or more compounds
from the following classey of substances:

1. Amine acids which may be obtained by
hydrolysis, autelysis or fermentation or by
combination of these from vegetable or animal
poteins such as ghuten, casein, or soyabean
protein.

1I. Nudeotides, such ss adenosing-§’-
menophosphate, guagosine - 5 - monophos-
phate, inosine - 537 - smonophosphate, zantho-
sine - 57 ~ monophosphate, uridige - 57 - mono-
phosphate, cytidive ~ 5" - monoghosphate, or
their amides, desoxy derivatives or their salts.
Combinations of nuclectides, for example
guanosine - 57 ~ monophosphate and inosine-
5-monophosphate are particularly suitable.

I Carboxylic acids such as lactic acid,
glycolic acid and v-hydrosy butyric acid on
one hend and discarboxylic acids such as
succimic arid and phriarie acid on the other
hand, and especially mixtures of carbosylic
acids in which saccinic acid ang lactic acid
occur in weight ratios of 1:30 t 11150

IV. Pyrrotidone carboxylic acid or pre-
cursors thereof,

V. Peptides such as _alanyl-alanine,
alany! - phenylalonine, alanyl ~ asparagine,
carnosine and anserine.

VI Sweetening substances, both earificial,
such as saccharine and cyclamate, and natural,
pacticufarly mono~ and dissecharides.

YI1. Substences with the flavour of cocked
or roast maeat or of mesat broth, {other thae
those which resuit from the reaction of a
ketone with a sulphur-coptaining compound
ag hereinbefore defined), for example the re-
action products of amino acids such as cysteine
or cystine with reducing sugars, or ascorbic
acid, or the reaction products of hydrogen
sulphide with lower aliphatic aldehydes and
kerones, such as propionaldchyds, croton-
aldehyde, methional, mercapto-acetaldehyde.

Vi, Volatile sulphuor compounds, such
g5 hydrogen sulphides, mercaprans, di-
sulphides and sulphides, such as dimethyl
sulphide and diallyl sulphide.

IX. Guanidines, such as
creatinine.

X. Saks such as sodium chieride, di-
sodium hydregen phosphate, monosodiun di-
hydrogen phosphate or other alkali or am-~
monium phosphates snd orgavic phosphates,
such as phosphorus-containing amine acids.

XI. Nitregen-containing compounds,
as ammonia, amines, ures, indole and skatole.

XiI. Samrated or unsaturated carboxylic
acids for cxample thoss containing from 2
to 12 carbon atoms in the molecule.

XIII. Saturated or unsaturated higher
Tydroxycarboxylic acids and v and S-lactones
derived therefrom, such s deca~ and dodeca~
S.glide and 2,3-dimethyl-2,4-alkadiene-4~
clides.

XIV. Lower saturated and unsatursted
aldehydes, for example acetaldehyde, propion-
aldehyde, iso-butyraldehyde and hepten-4-al.

XV. Lower suturated snd  unsaturated
ketones, such as acetone, butanone and i~
acetyl,

XVI. Tricholomic acid and ibotenic acid
or their salts.

XVII. Aromatic and/or heterocyclic com-
pounds, such as ortho amine-acetophenane,
N-acctonyt pyrrele, isc-maliol, lenthionine,
hypoxanthing, guanine, inosine and guanosine.

XVIIT. Lower saturated and unsaturated
alcohols, such as ethanol and octanol.

XIX. Colouring substances, such a5
curcuma and caramel.

XX. Thickening agents such as gelatin and
starch. .

XXI. Unsatorated Oo—Cy, aliphatic famy
acids and their glycerides or saturaed
glycerides.

The proportions of these opticnally added
substances used is dependent on te kind of
flavour desired snd alse on the nature of the
foodstuff 1o which they are added together
with ather ingredients, such as herbs and
spices.

creatine and
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In addition to preparing favouring sub~
stances for subsequent addition for foodstuffs,
by reacting together a ketone and hydrogen
sulphide as herein described, it is also pos-
sible to add the unreacted starting materials
to the foodstuff so that the favouring sub-
stances may subscguently develop in the food-
smif before consumption. Thus, for example,
it is possible to add a ketore and a sulphur-
comaining compound capable of producing
hydrogen sulphide to the ingredients of 3
soup which is subsequently canned snd heat
sterilised. A desirable roast meatlike Havour
may thereby be developed within the soup
after heat sterilisation in the sealed can.

The flavouring substances prepared accord-
ing 1w the invention may otherwise be incor-
porated. fnto foodstufls, such as soups, sausage,
reformed comminted meat, simulated meat
products, such as wextured vegetable protein,
and pastry products, in an amount suficient
1w impart or eohance the desired flavour.
Thug, favouring amounts will vary according
to the individua! palate and according to the
natire of the foodstuffs. As a general guide,
the flavouring substances in amouats of from
1 ppm to 8,000 ppm have been incorporated
in foodstuffs, these proportions heing ex-
pressed on & weight basis,

As an flustration of suiable gnantides of
the flavouring substances that may be added
to specified types of foodstufls, we have found
thar as Yrtle as 1 ppm to 10 ppm wfw is suffi-
cient to impart a pleasant roast nszat favour
ter soups which are bland other otherwise
lightly flavoured. On the other hand, when in~
corporating a similar roast meat favour to
already flavoured foodstuffs such as those
based on vegetable protein, it may be neces-
saty  te  incorporate larger amoumts, for
example from 600 w §,000 w/w of the
favouring substsnce in order to obtain a
desirable flavonr,

When the fHavour substances prepared
according to the nveation are added 1o a
foodstuff, It is believed that further resction
in site in the foodstuff contributes to the de-
velopmert of the desired flavour charac-
teristic. It would thus appear likely, for
example, that sulphydryl groupings present in
or devived from protein present in the food-
stuff react further with the ketone derivatives
in the flavour substance to produce compounds
having improved flavour pr ies.

Our  copending  application  31375/68
claims a compound of the general formula

in which Y represents sn oxygen or sulphur
gtom and R* and R® » hydrogen atom, a
methyl group or an ethyl group, the total
number of carbon atems of R* and R® together
being at least one, 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 hond bhetween these
atoms, or that fostead these carbon astoms
carry each a hydrogen atom.

The invention is illustrated by the following
examples.

ExamrLE 1

A beef favoured composition was prepared
by adding 235G mil of water to 2 mixiore of
5.7g of 4 - hydroxy - 5 - methyl - 2,3 ~ di-
hydrofuran - 3 - one and 23.0g of cysteine
and heating the mixtwe st abont 100°C for
2% bours. The resulting mixture was cooled
and quantities of between 0.2 and 2.0 mi
of the reaction mixture were spraved over
100y portions of dehydrated textured vegetable
protein containing no meat. An excellent xosst
meat flavour was thercby imparted 1o this
material as assessed by eloeven out of a total
panel of twelve expert tasters.

Dextrin-matiose was added to a portion of
the flavoured mixture which resulted from the
reaction described abeve in an amount which
provided & composition containing about 70
parts by weight of dextrin-maltose to sach
part of the substance calculated on a solid
basis. The composition was freeze dried and
2 beef flavoured product was obtained.

ExamrLy 2

To 64g of 4 ~ bydroxy - 2,5 ~ dimethyl-
2,3 - dihydrofuran - 3 - one in a buffer
sobution containing about 35g sodium acerate,
abour i4g of acetic acid and 400 mi of water
{(pH 3.0), 2 sofution of 12g of sodium sulphide
{Na,§ . SH,O) in 200 ml of water was added
over & period of 30 minutes, The mixture was
then boifed under reflux conditions at stmo-
spheric pressure for 2 hours and allowed to
cool. The pH was then 6.5, The reaction
nixtnre so obwained had a good roaswed meat
Havour.

EBxAMPLE 3

A mixture of 7.2g of 4 ~ hydroxy - 2-
hydroxymethy! - § - methyl ~ 2,3 - dihydro-
furan ~ 3 - one, 12g of sodiom suiphide
(NS . 9H,0) and 300 mi of water was heated
i a round-bottomed fask fitted with reflix
condenser for 2 hours et & temperature of
118°C. The reflux condenser was then re-
moved and the contents cocled to room tem-
perature, The resulting solution had a teste
resembling that of roasted meat.

Examrig 4
63g of 3-hydroxy-2-methyl-1,4-pyrone,
3.8z of thicacetamide and 100 ml of water
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wete heated together in a round-bottomed
Hasgk at 100°C for 2% hours. The resction
sixture was then aflowed to cool (pH 4.3}
and it was shown te have an excelient roast
beef Hayour.
ExaMPLE 5

A roast beof-flavoured compesition was
prepared by adding 200 mi of wawmr 1 &«
mixtare of 7.0 g of 3-hydroxy-2-ethyl-1,4-
pyrone and 4.6g of mercaptozcetamide and
heating the mixture w 100°C for 5 hours.
A product having a good xcssted medt Havour
was obtained. Before use in comjunction with
the foodstuff, the pH was adjusted to 55
by the sddition of sadium hydroside gofution.

ExaMPLE 6

3.0g of a 70730 mixtnze of 4 - hydroxy-
2 - methyl - § - ethyl - 2,3 - dihydrofuran-
7 . ope and 4 - hydrogy ~ 5 - methyl - 2-
ethyl - 2,3 - dihydeofuran - 3 - one, 9.0z
of cysteine and 60 ml of water were heated,
in a round botom fask fited with reflex
condenser for 2 hours at 100°C. The reflux
condenser was then removed and the contemts
cooled to room femperature. The resulting
solution had a good roasted meat favour.

ExampLe 7
A composition with a meat-ttke flavour was
prepared by adding 100 ml of watwr to &
tnicture of 4.0g of 4 - hydroxy - 25 - di-
ethyl - 2,3 - dihydrofuran - 3 - ane and 20.0g
of cysteine and heating the mixture &t LAl
100°C for 4 houss,

EfaMPLE 8

A mixture of 1.5g of 4 - hydroxy - 3-
methyl - 2,3 - diiydrofuran - 3 - one and 1.5g
of cysteine in 30 mi of water was heated at
shout 100°C for 23 hours. To the resultng
solution was added 33g of malto-dextrin. The
solution thus obtained was carefully freeze
ced. The powder obtained was used as a

good beef flavour in soup or gravy.

Examrre 9
A grayy was prepared from the following
ingredients:

grams
potato starch i5
onion powder 23
monosodinm ghitamate 3
beef tallow 20
flour 15
caramel 1.6
pepper 0.02
bayleaves 0.02
clove 8.02
soditun, chloride 8
protein hydrolysate 4
heef extract powder 2
tomate powder 1
72.16

The potato starch and flour were added
to the molten beef tallow at 60°C under con~
tinuous stirring. The other ingredients were
well blended and likewise added to the beef
taliow. The whole mivture was boiled in 1
Hitre of watr,

The gravy so cbtained was divided into
two portions of 500 ml In the first portion
250mg of malte-dextrin was dissolved; in the
second portion 250mg of the favour powder
prepared  according to Example 8. Both
gravies were asscssed in a paired comparison
test by a panel cossisting of 12 persons.

The gravy containing the Havour pawider
was preferred by 10 vut of the 12 tasters
because of its more propounced fried meat
Havour.

Examrpry 10

A basic composition for a dry beef soup
was obtained by mixing the following
ingredients:

grams

gnion. powder 4.5

spice mix {5

fat 4

dried soup vegetables 1

MSG 2

modified potats starch 3

noodies 20

salt 8

One litre of water was added 1o the mix-
ture and the whole was boiled for 5 minutes.
The soup so cbrined was divided in two por-
tions of 500 ml. In the first porton 150 mg
of mako-dextvin was dissolved and in the
section portion 150 mg of the flavour powder
prepared according to Example 8.

Hoth soups were astessed in 2 paired com-~
parison test by a panel consisting of 8 persons,
The soup containing the flavour powder had
a characteristic beef flavour and was pre-
ferred by 7 out of the § tasters.

Examrrr 11
§3g of 3 - hydroxy - I - methyl - 14~
pyrone, 105y of sodium  sulphide

{N2,89H,0) and 100 mi of water were
heated together in a round-bottomed flask at
100°C for 24 hours.

To the reaction mixture was added 117g
of malto-dexgin. The resulting solution was
spray-dried immediately. The powder thus
obtained proved to have a good beef Savour.

ExaMreLE 12

1 litre gravy was prepared 2ccording to the
method described in Example 10. This gravy
was divided into two portions of 500 m! each.
To the first portion 125mg of malto-dexirin
was added and to the second portion 125mg
of the Bavour powder prepared according to
Example 11, Subsequently both gravies were
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boifed for 5 minutes and judged afterwards powder, because of the more pronounced fried
by a panel consisting of 9 experc tasters. Of meat favour,
these, 7 persons preferred the pravy with the
aroma powder, while the other 2 expressed EXAMPLE 18 60
5 no proference. A fuller flavour and a more 1.6g of 4 - Iiydroxy - 2,5 - dimethyl - 2,3-
meaty imste weore given as ressons for the  diliydrofuran - 3 - one, 8.0g of glutathione
preference. and 50' mt of water were heated for 14 hours
at 100°C in a round-botromed fask Aucd
Examrrs 13 with a reflux condenser, To the resulting 65
100z  of texuwed vegessble protein  solmion was added 5.0z cysreine, and the mix-
10 (E.V.P.} was boiled for 15 minutes in 500 ml  ture was agoin heated for 2 hours at 100°C,
of water together with: The resulting solution had a good roasted
meat favour.
grams
M3G 1.85 Exampry 17 70
Sak 40 A basis for canned beef soup was prepared
15 protein hydrolysais 11 by adding the following ingredients t¢ 4
spices 045 litres of water:
flavour powder prepared accord-
ing to Exanmple 12 6.0 grams
noodles 160 bE]
The TV.P. thus obtained was compared herbs and spices 1.6
20 with the product in which the flavour powder  aliow 80
was replaced by 6.0z of malto-dextrin. Both vegetables 400
TV.P. products were assessed in a paired  MSG 16
comaparison test. The product with the flavour  protein hydrolysate 16 80
powder was generally preferred. A fuller  mear extrace 18
25 flavour and a more mesty tste were given salt 64
as reasons for this preference. AW mear 40D
Examrere 14 The tetl amount was divided inte two por-
3.0z of 4 - hydroxy - 2,5 - dimethy! ~ 2.3« ons, each of 3 Hires. ldg of the flavoured 85
difydrofaran ~ 3 -~ one, 0.5g of hydrogen solution propared according to Example 16
30 sulphide and 100 mi of water were placed In was added (o one of the portions. The second
an autociave and heated for 2 hours st 100°C.  portion which was used without further addi-
To the resulting solution was added 100g of tion, served as & control. The mixtures thus
malto-dextrin. The solution thus cbtained was  obained were canned in haif litte fins and 00
carefully freeze dried. The powder obtained sterilised in an mutoclave. A soup ready for
35 was used as a beef Savour in soup. consumption was prepared by adding to the
contents of each tin ar equal volume of water.
ExaMPLE 15 After heating, both soups were served to a
Minced meat was prepared from the pane comsisting of 19 peﬁi&: for organcleptic 95
following ingredients: testing. The soup with the favour solution
was preferred by 15 persons, because of its
grams more meaty flavour.
40 sausage meat 825 : i
salt 16 Examrrie 18
whele egg 823 Qne litre of gravy was prepared sccording 100
bread-crumbs 823 to the method described in Example 9. This
‘ gravy was divided into two portions of 500
1006 mi each. To one of the portions was added
02g of the favoured solution cbtained in
45 ‘The minced meat so obtained was divided Example 16, while the other was used with- 105
inic twe portions of 500g each. To the first  out further addition. Both gravies were judged
portion was added 1 mixture of 10g of bread- by a panel consisting of 9 persons. Of theze. 8
coums and (.25g malto-dextrin, and to de  persons preforred the gravy with the flavour
second portion a mixture of 10g of bread- soluton. A morze meaty taste and a fudler
50 crombe and 0.25g of the Savour powder pre-  Havowr were given as reasons for the 110
- pared according to Example 14, Meat balls preference.
prepared from each portion were fried in
margazine for 30 minates. The mear balls BxaMprs 19
of both portions were assessed in a paired A mizture of 4g of powdered casein
55 comparison test by a panel consisting of 8 hydrolysate, 2g of cystaine, Ig of xylose, ig
persons. A unanimous preference was shown of 4 . hydroxy ~ § - methyl - 2,3 ~ dihydre- 115
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heated fn 2 fask with stirging for 2§ hones at
o3°C, The sclution thus obained proved to
have a good beef flavour.

Examprr 20

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

ExaM?PLE 21

One litre of gravy was prepared according
to the method described in Example 9. The
gravy was divided into two portiens of 300
@l each, To the first portion was added
250mg of the Havour 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 a panel consist-
ing of 16 expert tasters. The gravy containing
the flavour powder was preferred by 12 eut
of 16 persons because of it more pronounced
fried meat flavour.

Bxamrrs 22

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

WHAT WE CLAIM I1S:-

1. A process for the preparation of 3
favour substance, in which process a hetero-
cyclic ketonie having the structure:

A

where x is one of the groupings:

~N N\ N
CH;,, CHCH, CHCH:CH:
Ve e 7

.
CHCH,OH,
/

N N
i}'E:I-I or (E:H
CH CH.

v -

and where R is an alkyl radical having from

14 carbon atoms, and where R B

hydrogen, or an acyl radical having from

2—7 carbon atoms or am alkyl radical

having from 14 carbon atoms,

i xeacted in the presence of water with
hydrogen sulphide or other sulphur-containing
compound which iy capable of liberating
hydrogen sulphide under the reaction
conditions.

2. A process according to claim 1, in which
the ketonie 35 4 - hydroxy - § - methyl - 2.3~
dihydrofuran ~ 3 - one.

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

4. A process according to claim 1, In which
the ketone js 4 - hydroxy - 2 - methyl - 5~
ethyl - 2,3 - dihydrofuran ~ 3 ~ one.

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

&. A process according to claim 1, in which
the ketone is 4 - hydroxy - 2,5 - diethyl-
2,3 - dihydrofuran - 3 ~ vne.

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 - § - methyl ~ 2,3~
dihydrofuran - 3 ~ cne.

9, A process according te claim I, in which
the ketone is 4 ~ methoxy - 2,5 - dimethyl-
2.3 - dihydrofuran - 3 ~ one.

10. A process according to clafm I, in
which the ketone is 3-hydroxy-2-methyl-1,4~
pyrone.

11. A process according to chim 1, in
which the ketone is 3-hydrexy-2-ethyi-1,4~
pyrone.

12. A process according to any one of
claims 1—11, in which the sulphur-containing
compound is cysteine,

13. A process accerding to any one of
claims I-11 in which the sulphur-containing
compound is mexcaptoacetamide or thicacet-
amide.

14, A process sccording to any ong of
claims 111, in which the sulphur-containing
compound is a sulphide or hydrosulphide of
an alkali metal, alksline ecarth muetal or
ammonia.

15. A process according to any preceding
claim, in which, in addition to the ketone and
hydrogen sulphide or sulphur-cogtaining com-
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pound, there is present in the reaction mixture

at least one amine acid having no sulphur
atom in the molecule,

16. A process according to any ome of
claims 1 to 13, in which, in additdon to the
ketone and hydrogen sulphide or sulphur-
containing compound, thete is present in the
reaction mixrare &t lesst ome pentose o
hexose menosaccharide.

17, A process acvording to any preceding
claim, in which the amount of weight of
water present is at feast equal 1o the weight
of hydrogen sulphide or aulphur-containing
compound.

i8. A process according to any preceding
claim, in which the reaction is conducted at
a pressure above atmospheric pressure.

19. A provess according to any preceding
claim and as herein described with reference
to any specific Example.

20. A flavour substance prepared in accord-
agce with the process as claimed fn any
preceding claim,

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

22. A method of preparing a Havoured
foodstutf, which comprises incorperating in a
foodstaff o Havouring smount of the Ravour-
ing substance according to claim 20,

23. A method of preparing a Havoured
foodstuff, which comprises incorporating in a
feodstwff 4 mixture containing a heterocyclic
ketone as defined in claim 1 and a sulphur-
conizining compound capable of giving rise
to hydrogen sulphide, the mixture providing
ot subsequent reaction s flavouring amount
in the foodstuff of the flavouring substance
according to claim 20,

4. A fiavourad foodstuff prepared accord-
ing to the method claimed in claim 22 or
23.

D. A, ROBBINS,
Chartered Patent Agent.

Printed for Her Majesty's Stationery Office, by the Courier Press, Leamington Spa, 1972,
Published by The Palent Offics, 25 Sontham plon Buildings, London, WO2A 14Y, from
whick copies may bo obbained,
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(543 FLAVOURING AGENT

(71}  We, NeSTLE'S PRODUCTS LIMITED,
a company Incorporated in the Bahamas,
of Nestle House, Collins Avenue, Nassauy,
Bahamas, do hereby declare the invention,
for which we pray that a patent may be
grapted to us, and the method by which
it is to be performed, to be particularly de~
scribed in and by the following state-
nwenti—

The present invention relates to a
favouring composition havisg a taste re-
sembling that of roasted beef

Various synthetic flavourings are known
which are inteded to reproduce the taste of
cooked meats. In gemeral, however, these
products give only an approximate imitation
of the natural laste and aroma of cooked
meat and frequenily develop “ off ™ Javours
on storage.

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

Asnucther object of the iavention is to pro-
vide a process for preparing a flavouring
composition starting from readily availabie
natural materials,

According to the invention, a process for
preparing a flavouring composition com-
prises the following successive steps: heat-
ing, at a temperstuze of from 60 to 99°C
for 3 to § hours a mixture of from 40 to
30 parts by weight {(dry matter) of yeast
aulolysate containing from 1 to 69 by
weight of reducing substances (as herein-
after defined), at feast 3% by weight of
amino-nitrogen and at Jeast 7%, by weight
of total npitrogen, from 30 to 40 parts hy
weight {(dry maiter) of vepstable protein
hydrolysate, from 3 to 6 pards by weight
(dry matter basis) of enzymatically hydro-
Iysed meat extract, from 0.9 o 2.7 parts
by weight of lactic acid asd from 10 to
30 parts by weight of water, holding fhe
mixture at smbient temperature for from

8 w 12 days, adjusting the pH of the mix-
ture to a valoe of 6.0 to 6.5 and the water
content of the mixture to from 25 to 35%
by weight, heating the mixture to a teme
perature of 60 to 90°C, Dholding the mix-
ture at 3 temperature within this range for
1 t0 3 hours, adjusting the pH to a value
of 6.5 to 7.0 and mamtaning the mixiure
at » temperalure of 60 to 90°C for 1 t0 3
hours.

The yeast autolysate
from 1 to 2.5% by weight of reducing sub-
stannces.  The term * reducing substances
as used in the present specification means
substances which reduce Felting's solution,
such a¢ riboss or glucose, Any commer-
cially available yeast amolysate 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 protein may be
obtained by conventional acid hydrolysis of
any plant protein. The aqueous product
oblained by hydrolysis is preferably de-
colorised after filization by treatment with
active charcoal and it may be evaporated
to 3 paste containing about 80% by weight
of dry matter,

It has beem found that commercial ex-
racts of beef and and whale meat. prow
duced by aqueovs extraction, are particu-
larly satisfactory sources of extract and are
rexdily available. The extract may be hy-
drolysed by treatment with proteolytic en-
zymes, for example papain or an enzyme
composition knows as “ Rhozvme P F1 ™
iRohm & Haas G.mb.H.. Darmstadt), Hy-
drolysis is preferably cagried out wnder
optimum conditions of temperature and pH
for the emzyme vsed. Thus, for example,
when papain is used the extract, diuted to
about 15% by weight of solids content, may
be heated with papain, in an amonnt of
about 3% by weight of the amino-nitrogen
in the extract, for about one hour at abont

referably containg

Motif Exhibit

50

55

60

65

0

73

8a

85

90

1150, Page 855 of 1599



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

1284 357 2

65°C, followed by heating at 100°C for 5
to 10 minuies to inactivate the enzyme,
amd evaporation to a dry matier conient
of about 80, by weight.

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

Preferably, after the pH has been adjusted
w 6.5 1o 7.0, one to two parts by weight of
a §-mucleotide are added whilst the tem-

10 perature is maintained within the range 60
tr 90°C. The uucleotide sclected shonld
contain at least 50% by weight of inosinic
acid or inosinate, and it may conveniestly
be added as a mixture of substantially squal

15 yuantities of sodium inosimate 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-

20 cess of the invention is in the form of 2
paste containing 30 to 40% by weight of
water, It may be further concentrated, for
example by evaporation, if desired under

. reduced pressure, to & moisture costent of

25 12 to 209 by weight. The vapours
Hiherated during concentration may be con-
densed and a portion of the condensate re-
furned to the concentrated paste, desirably
after fractionation.

30 The concenirated paste may be dried, for
example to a moisture content of 2 to 8%
by weight, Vacuum drying, preferably at
50 w0 R0°C, is preferred but other tech-
nigues such as belts, spray- or frecze-drying

35 may be used. The dried materiat may be
ground to any desired parlicle size.

The favouring composition according to
the investion may be used oither in dry
form or as a paste, in a wide range of food

40 products, such as, for example, SOUpS,
sauces, condiments and bouillons.

Tt will be seen from the foregoing that
the flavouring composition according w0 the
invention is prepared from readily available

43 starting maierials by a procedure which does
not require specialised equipment or pro-
cessing techniques.

The following Exampies, in which all
parts and percentages are by weight, are

50 given by way of Hllustration only.

Exenple 1

55 parts of yeast autolysate (about 30%
dry matter, 1.8% reducing substances,
727, total nitrogen, 3.5% amino-nitrogen),

55 are mixed with 43 paris hydrolysed pranut
protein coutaining about #0% dry matter
which has been decolorised with two parts
of active charcoal, 4 parts of enzymatically
hydrofysed beef extract containing about

60 80+, dry matier, and 2 pants of lactic acid
{containing 90% of free Iactic acid). The
mixture is heated to 90°C for 4 hours,
cooled to ambient temperature and stored
2 ambient temperature for 10 days.

65 Thereafier. the water content is adjusied

to 30%. and the pH to 6.3 by addition of
sodivm  hydroxide, and the mixiare is
heated to 90°C and held at this fempera-
ture for 3 hours. The pH is then adjusted

to 6.8 (NaOH) and the mixture is again 70
held at 90°C for 3 further hours before
heing evaporated to a paste having a mois
ture content of 16-17%. The paste is finally
dried in a vacuum oven at 80°C to a final
molsture content of about 3%. Aberna- 75
tvely, the final mixture may be diluted o -
509, solids and spray-dried.

The dry product is brown in cotour, and
it may be ground to a powder having asy
desired pasticle size. ¥t is soluble in hot or 80"
cold water, giving a solution having a
favour close to that of a broth prepared
from roasted beef. The product also has an
enhancing offect cn the flavour of varions
other foodstuffs, such as vegetables and 85
mushrooms.

The dry product can be stored for at
least 13 years at 20°C withowt any siguifi-
cant alteration in flavour.

Example 2 90

The procedure of Example 1 is repeated,
except that after adjusting the pH to 658,

2 parts of a blend {30/50) of sodium inosi=
nale and sodium guanylate are added whilst
the mixture is maintained at 80°C. 95

The final product is recovered as a paste
containing 159 moisture, It may be stored
at ambient temperatere for at least I year
without deterioration.

Example 3 10

The basic procedure is followed as de-
scribed in Example !, but the final svapora~
tion is carried out under vacuum at 40°C
and the vapours are fractionated and con-
densed. A portion of the condensed
vapours is incorporated in the evaporated
product which is recovered as a paste con-
taining 15%, moisture.

WHAT WE CLAIM IS:— 110

1. A process for preparing a flavouring
composition comprising the following suc-
cessive sieps: heating, at 3 temperature of
from 60 to S0°C for from 3 to 5 hours, a
mixiure of from 40 w 30 pasts by weight
{dry matter} of yeuast autolysate containing
from 1 io 675 by weight of reducing sub-
stances (as hereinbefore defined), at least .
3% hy weight of amino-nitrogen and at
feast 700 by weight of total nitrogen, from 120
30 to 40 parts by weight (dry matter} of
vegetable protein  hydrolysate from 3
to & pasts by weight (dry mater} of
enzymatically hydrolysed meal extract, from
0.9"to 2.7 parts by weight of lactic acid and 125
from 10 to 30 parts by weight of water,
holding the mixiure al ambient temperature
for from 8 to 12 days, adjusting the pH of
the mixture to a value of 6.0 1 6.5 and the
water content of the mixtyre to from 25 130

03

—"

IS
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to 33% by weight, heating the mixhare o a
temperature of 60 1w 90°C, holding the mix-~
ture af a temperature within this range for 1
to 3 hours, adjusting the pH to a value of

5 65 to 7.0 and maintaining the mixture at
a temperature of 60 to 80°C for 1 to 3
hours,

2, & process aceording to cladm 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 any one of the
15 preceding claims, in which the hydrolysed
meat extract is prepared by heating for
about 1 hour at a temperature of about
65°C an aqueous solution of meat exiract
confaining 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 ong of
the preceding clafms, in which 1 to 2 parts
25 by weight of & 5-nucleotide containing at
loast 50°% by weight of inosinic acid or an
inosinate are added to the mixture after the
pH has been adjusted to 2 value in the
range 6.5 to 7.0
6. A process according to amy one of the
preceding claims, in which the yeast 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 pasie
having a moisiore content of 12 o 209
by weight.

8 A process accowding to claim 7, in
which the composition is concentrated by
evaporation under vacuum and the vapours
removed during evaporation are fraction-
ated and condensed and a portion of the
condensate is returned to the composition,

8. A process according to any one of 45
the preceding claims, in which the flavour-
ing composition is drisd to a moisture con-
tent of 2 to 6% by weight.

10. A process according o claim 1, sub-
stantially as herein described with reference 50
to any one of the Examples.

11. A flavowring composition prepared
by a process according to sny one of the
preceding claims,

ELKINGTON AND FIFE,
Chartered Patent Agents,
High Holborn Howuse,
§2/54 High Holborn,
London, WCIV 6 SH

40

Agents for the Applicants.

Ponted for Her Majesty’s Statonery Office by The Tweeddale Press Ltd., Berwick-uspon-Tweed,

1872,

Poblished at the Patent Office, 25 Southampton Buildings, London WC2A 1AY from which copies
may be obatved.
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HERMAN THEODOOR TONSBEEK

(54) EDIBLE PRODUCTS

{71y We, UNILEVER LIMITED, =
corapany registersd under the laws of Great
Britain of Port Sunlight, Wirrall, Cheshire,

The general formnla covers two compounds,
viz, 2 - methyl ~ 5 ~ ethwl - 4 - hydroxy ~
2.3 ~ dihydrofaranone ~ 3 and 2,5 - diethyl -

England, do hereby declare the invention for 4 ~ hydroxy - 2,3 - dihydeofurancne - 3, The 45
5 which we pray that a patont may be granted compounds menticned whove show kete-enol
to us and the method by which it is to be toutomerism, but s has appeared thet morm-
performed, to be particularly desctibed in ally the compounds predominantly occur in
and by the following statement:—— the structure represemted in the structaral
The invention relates to processes for formwla given above. This appears inter alia 50
10 imparting 3 meaty flavour to certain food- from the infrared and namr.  spectra.

# stuffs or improving such flavour and to con- Theorefically, however, it may be expected
centraed ag well as ready-for-use foodstuffs that the compound cccurs in various other
obtained according to the process. tantomeric forms such as the diketo and the

Tr hias been proposed to inaprove the flavour  dienol forms which, however, sre then again 55
15 of warieus foodstuffs which contain meat or converted imto the indicated form.
meat gimolating product, by adding certain By special techniques other tautomeric
components such 48 protein hydrolysate, mono-  forms or mistures thereof can be isolated
sodium glwtamate, 5*-nucleotdes, and organic  from the hydroxydihydeofuranones mentoned
carboxylic acids. Although the products thus sbove, which, however, are then again con- 60
20 obrained often possess 3 meaty taste, thelr verted into the indicated form. Accerding to
odour wsually is not satisfactory, the present invention also these other taumto~
It has now been found that a meaty flavour meric forms or mixtures thereof can be
can be enhanded or imparted to foodstuff incorporated into foodstuffs which contain
which contains meat or a meat simulsting meat or a meat simulating product. é3
25 product by the incorporaton of certain The hydroxydihydrofuranones which are
furanones. used according to the present invention can
Accordingly the present invention provides be prepared by heating and reacting a diketo
a foodstuff comprising a meat product or diester of the general formula:
& meat simulating product and 8 4 - hydroxy -
3% 2,3 - dihydrofuran - 3 - one of the general H H
formula : — | {
) le(!}mt(i‘»«?«»?m& 70
. b
HO\ﬁﬂ_c'}o Ai (8 0 Ag
Lk
R o \g.‘, in which R, and R, represent an alkyl group
containing 1 or 2 carbon atems, with the pro-
vigion that the number of carbon atems of
in which R and Ry represent an alkvl group R, and R, together is from 3—4 and A, and
contgining 1 or 2 carbon atorns, and i which A, represent acid radicals, The acid radicsls 75
35 the sum of the carbon atoms of R, and R. may be derived from carbogylic  scids,
together i5 from 3—4. The dihydrofuranone especially from C—(, sliphatic carboxylic
may be incorporated as such, or in the form  acids. Preferred ester groups are those derived
of precuzsers or reactants yielding the desired  from acetic and propionic acid.
compound after completion of the preparation The reaction is carrded out in an aqueous 80
40 of the footsun in a form ready for consump-  acidic medium which contains st least 50 per-

tion.

cent by volume, preferably at least 75 pep-
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cent by vokume of water, the remainder being
a water-miscihle polar solvent such as a

30, Aliphatic-alcohol for example methanel

wor wfencl,

e aridic.conapound present in the agueous
pcific meifum may comprise an inorganic
‘acid,n cothanylic actd or an orgawic sulphonic
acid, Suitdble acids inclode hydrcbromic or

. hydrochloric weld, sulpluric acid, phosphoric

sl Toveie acid, acetic acid, propionic acld
and patdlene sulphonic acid. Polycarboxylic
adids ~and hydroxycarboxylic acids are less
suitable, The use of strong acids, producing
a pH-value below 5 or hetter below 4, Is
particularly preferved.

The amount of acid in the agueous mediam
is not particularly critical and may vary
widely. Gocd results have been obtained with
amouns of 0.1—3 equivalents of acid per litre
of medium, Also the concemiration of the
diketo diester in the aqueovs medium may vary
widely. Generally, less than 200 grams of
diteto diester are dissolved per litve of
medfum. For practical reasons, in particular to
reduce the volume of the reaction mixture,
the usz of too dilute sohtions ix aveided. A
practical range is from 10—I100 grams of
diketo diester per litre of medium. '

The reaction temperature and time reaction
are refated. For convendent veaction perieds
in the range of 0.5-~10 hours, preferably from
13 hours, it is preferred to copduct the
reaction at temperatures above 75°C, pre-
fershly at boiling tomoperature at  atnes-
pheric pressuve. It i3 however possible w
obtain a sstisfactory conversion at lower teni-
peratuse e of about 30°C, provided the
reaction period is suitably adjusted to at
least 20 hours.

After termination of the reaction the

aqueous reaction mixtare is allowed to cool

and the desized dihydrofuranone derivative is
isolated in a conventionsl way. This could
be done by extraction with cther, drying of
the etheral solution and evaporation of the
solvent, Undesired polymeric contaminants are
removed by distdilaten of the product under
diminished pressure.

The diketo dicster starting materisls for
the process according to the invention can be
prepared in varlouws ways, A convenient
method is via acetylenic compounds.

Step I—Preparation of an atkyne diol.

Acetylene was coupled with twe mofes of
aldehyde using two moles of a Grignard com~
ound, This methed is described in Bull. Soc.

im,—(France) 425 (1956), Alwemnatively a
1 ~ alkyne ~ 3 - ol conld be coupled with
aldehydes or ketomes (a5 described fn Bull.
Soc. Chim, supral.

Step 2-~EFsterification of the alkyﬁe diol.
The discetates were prepared by reacting

_with acetic snhydride in the presence of
&g pyvidine or sodim acetate.

Step 3—Oxidation of the alkyne diester.

The alkyne dicster was oxidized with dilute
aqueous potassium permanganate at a low tem-
peratere yielding the diketo diester. This
method has been described in Bull. Soc Chim.
(France) 7898 (1949}

Experiment 1

This example describes the preparation of
2,5 ~ diethyl - 4 » hydroxy - 2,3 - dihydre-
furan - 3 - one.

2 moles of propionaldehyde were coupled
with 1 mole of acetylene under the infugnce
of ethylmagnesium bramide according to Bull.
Soc. Chim. (France) 425 (1956) and 4 -
cotyne ~ 3,6 diol (b, 120°C av 4 mm} was
cheained in 5095 yield.

The atkyne diol {14.2 5 or 0.1 mole) was
acetylated by gently refuxing for two hours
with acetic anhvdride (2004 g) in the presence
of freshly melten sodium acetate {0.82 £).
After cooling the reaction mixture was poured
into a flask containing 200 g of crushed ice.
The reaction mixture was extracted with
ether and the organic layer separated. After
washing repeatedly with small quantities of
S percent aqueous sodium bicarbonaie the
etherul soludon was dried over anhvdrous
sodium. sulphate end the sther evaporaisd off.
The restdual Hquid was distilled vnder vacuum
and 4 - octyne - 3,6 - discetate (bp. 103—
105°C at 2, 3 mm) was obtained I 93%

vield.

5.16 g (0.02 mole) of 4 - octyne - 36 -
diacetate were dissolved in 500 ml ethanol-
water {90:10 by volume). To this soluticn
swhich was cooled o —20°C were slowly
added 17.5 g of potasshum permapanaie and
25 g of magpesium salphate heptahydrate dis-
sodved in 300 ml water. Duriag this addi-
tion which took 2 hours the lemperaliye wis
maintained at —209C. After stizring for an
additional 2 howmy at the same temperalure
200 ml of water were added and the brown
reaction mixture was extracted theee times
with 200 n3l portions of cold chiorofornt.
The chiorofoxm sofutions were combined and
dried over anhydrous sedium suiphate. Chloro-
form was evaporated off, and 60% of octane -
4,5 - dione - 3,6 diacetate were obrained,

5,16 g of cctane ~ 45 - dione - 3,6 -~
dincetate was heated with 1500 ml of 05
N agueows hydrochloric acid for 3 hours at
a tenperature of 100°C, After extracting with
sther and combining the extracts, washing
and drying ok place. The solvent was
evaporated and 4 g of v orange coloured
residue were obtained. The residue was dis-
dlled at diminished pressure and the dis-
tllate was investigated by means of gas~
lquid chromatography which showed only one

peak.
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A ssmple was further investigated by pre-
parative  thin-layer chromatography aond
checked by infrared and mass spectrometry.
2,5 - diethyl - 4 - hydroxy - 2,3 ~ dihydro-
furan - 3 - ome (m.p. —5°C) was found pre-
sent fn a yield of 3594, The smeli of the pro-
duct closely resemibled thatr of the corres-
ponding dimethyl compound.

Experiment 2

This example describes the preparation of
S « cthyl ~ 2 « methyl ~ 4 - hydroxy - 2,3 ~
dibydrofuran ~ 3 ~ one.

1 mole of 1 butyne ~ 3 ~ ol was coupled
with 1 mole of propionaldehyde under the
influence of cthylmagnesium bramide accord-
ing to Bull. Sec. Chim. (France} 425 (1956)
and 3 - heptyne ~ 2,3 ~ diol (bp. 109--110°C
at 2 mm) was obiwined in 60% yield The

kyne diol was agcerviated as described in
Ezperiment 1 and 3 - heptyne - 2,5 - diacetate
(b.p. H3~105°C at 3 mm) was obtained in
359 yield. The atkyne diacetate was oxidised
with aguecus potassivmn permanganate as des-
eribed in Bxpariment 1, also at a tempera-
tuge of —20°C and heptane 3,4 - dione ~ 2,5 ~
diacetate was obtained In 90% yield.

244 g of heptawe - 34 - dione - 2,5 -
diacetate was edded to 750 mi of 05 N
agueons hydrochloric acid and the mixture
was refluxed for 2 howss, After extracting
with ether and combining the extracts, wash-
ing and deying took place. The solvent was
evaporated and 2 g of a dark yellow sesidue
were obtained. Gas-chromstography showed
two peaks very close together. Further attemps
to separate the two peaks failed. Infrared
and mess spectrometry sagpest that § - ethyl -
2 - methyl « 4 - hydrexy - 2,3 ~ dihydro-
fursn - 3 - ong, possibly together with 2 -~
ethyl - 5 ~ methyl ~ 4 - hydeoxy ~ 23 -
dihydrofuran ~ -3 ~ o¢ne, is present. The boil-
ing ‘point of the product estimated from gas-
Hquid chromatography volatility &5 208
2102C. The yicld of this product was 28%.

The process accordiug to the invention
relates, as statgd, to imparting a meaty Saveur
to foodsoadfs which contain mest or a meat
sisnulating product or improving such favour.
Under such foodstaffs are to be understoad
here foods ready for comsumption and com-
centrated foodstaffs in which a mealy favour
is desired, such as soups, including concen-
trated canned sonp and dry soup mizes, pre-
served meals, rissoles, presetved meat such
as canned ham, sipulated meat gravy, gravy
tablets or cubes, and “powdered flavome™ such
as that which may be sprinkled over meaty
foodstufis shortly before consumption.

In another embodiment precussors or reac-
tanty are mcorporated, which during the pre-
paration of the ready-for-use product are
converted into the 2,3 ~ dihydrofuran - 3 -
one, For exemple esters such as the acetste
may be used. Furthermore enobesters and

ketals derived from the compounds may also
be used. :

The 1ype of foodstuffs whick can be
improved as to flavour according to the inven-
tion varies widely, the concenirations in which
the 2,3 ~ dihydrofuran - 3 - ones are apphied
alse range widely. When incorporsting 4 -
hydroxy ~ 2,3 ~ dibydrofiran - 3 - ones good
results are obfained at levels varying from 6.1
to 30 parts per million calculated on the food-
stuff in the ready-for-consmumption form; best
yesults are obtained in the range from 0.5 o
1¢ parts per million.

The use of the compounds at Jevels below
their individual threshold values of abowt G.5
parls por niilion may take place where two
ar mere substitied isomeric 4 - hydroxy -
23 ~ dibydrofuran - 3 ~ omes are used
together and quch 2 combination may resufc
in a more favourable taste than could be
obisined with the comapounds separatwly, As
these concentrations apply in the case of
foods ready for comsemption, it iz obvicus
that where more concentrated foodstaffs, such
as canned concentrated soups, dry soup mizes
and seasoning compositions &re  involved
appreciably higher concestrations may be
used, dependent on the degree of dilution they
undergo during preparaton,

Where precursors or resctants which are
copverted Info the desived componnds are
used the quantites incorporated are generally
higher than those indicated above in order to
pvercome the effects of the reaction not taking
place quantitatively.

The substances incorporated according to
the invertfon agze not quite stable against oxi-
dative attack and oxidation and decomposi-
tion products may also contribute appreciably
1o the desired flavour. For storage it may
therefore be desirable to prepaxe the 23 -
dihydrofuran ~ 3 « ones in g stabilized form as
e.g. encapsulated or coated with another
muterial. Also, operstion fn an insrr aimos-
phere may be feasible.

In order to cbiain producis with » fuller
meaty taste sud Havour the 2,3 - dihydro-
fursn - 3 - ones may he utilized together with
other substances such as oue or more com-
pounds from the following classes of sub~
siances. Preferred mixturss are combinations
of compounds mentioned under classes I, 1T
apd IXY, together with a 4 - hydroxy - 2,3 -
dihvdrofuran - 3 - one as previously defined.

The dibydrofuranones as previously defined
may be uwsed together with the dibvdrofurans
ones as defined under IV below.

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
soyabean protein.

I Nucleotides, such as adenosing -~ §° -
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monophosphate, guancsine - 57 - mwonophos-
phate, isosine - 5' ~ mesophosphate, xan-
thosine ~ 57 - monophosphate, wuridine -
57 ~ monophosphate, cytidine ~ 57 ~ mono-
phosphate, and their smides, desoxy deriva-
tives and salts. Combinetions of several nucleo-
tides such as guanosine - 5 - mexophesphate
and isosine - §° - mwoophosphate are par-
ticuladly suitable.

II1, Carboxylic scids such as lactic acid,
glycolic acid and S-hydroxy butyric acid on

" omz hand and dicarboxylic acids as succinic

acid and ghutaric acid on the other hand, and
especially mixtures in which succinic acid
and lactic acid occur in weight ratios of 1:30
to 1:150.

IV. A substituted § - methyl ~ 4 « hydroxy -
2,3 - dihydro - furan - 3 ~ one of the general

formula:
-
™R

oo ©

in which R represents —H or —CH,.

V. Pyrrolidone carbexylic acid or precussoss
thereof.

VI. Peptides such as alanylealanive, alanyl-
phenylalanine, alsnyl-ssparagine, carnosine,
anserine,

V11, Sweetening substances, bath artificial, like
saccharine or cylamates®, and natural, par-
ticalarly mopo- and disaccharides.

VIII. Substances with the favour of meat
or broth, particulerly sulphur containing com-
pounds, such as reaction products of amine
acids like cysteinefcystine was reducing sugars,
such as ascorbic acid, reaction proeducts of
hydrogen sulphide with lower aliphatic
aldehydes and ketones (e.g. propienaldehyde,
crotonaldehyde, methional, mercapto-aoet-
aldehyde).

IX. Other volatile sulphur compounds, such
as H,S mercaptans, disulphides and sulphides,
such as dimethyl sulphide and disliyl sui-
phide.

* We are aware of The Artificial Swecteners
in Pood Regulations 1969, and in so far as
this invention relates to a process for the pre-
paration of food for sale in the United King-
dom andfor the sale of food in the Usited
Kingdom so prepared, we make no claim to
the use of the invention i comtravention of
the law.

X, Guanidines, such as creative and creatinine,

X1, Salts, such as NaCl and phosphates, par-
ticularly, in conmectjon with acid phosphates
such 35 Na.FP(Q,, Naf PO, or other alkali
or ammonjum phosphates and organic phos-
phates, such as phosphorus containing amizo
acids. However, it is by no means necessary
o Incorporate phosphates.

XII. Nitrogen compounds, such as ammonia,
amines, urea, indole, and skatols.

XIIL Sawrated or umsaturated carboxylic
acids with from 2 to 12 carbon atoms.

KIV. Saturated or unsaturated  higher
hydraxycarboxylic acids and « and &-lactones
derived therefrom, such as deca and dodeca -
5 - olide; 2.3 ~ dimethyl ~ 2,4 ~ alkadienc ~ 4 -
olides.

XV. Lower saturated and unsaturated alde-
hydes, ¢.g. acetaldehyde, profon-aidehyde, iso-
butyraldehyde and hepten - 4 ~ al.

XVI. Lower saturated and unsaturated
ketones, such as acetome, butanone and
diacetyl.

XVIL Trichelomic acid and fbotenic acid or
thelr salts.

XVIIL Optionally aromatic carboxylic and/or
heterocyclic cmnpounds, such as ortho amino-
acstophenone, N-acetonyl pyrrele, maltol, iso
maltol, ethyl malwl, lenthionine, hypoxan~
thine, guanine, inosine and guanosine.

KiK. C—C,, saturated and unsaturated
alcohols, such ag ethanol, octanol

XX, Colouring substances, such as curcuma,
caramel,

XXI, Thickening agents such as gelatin and
starch.

The dosage of these opiional ingredieats is
dependent on the kind of flavour one wishes
to imtate and moreover 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 itlustration the following Exam-
ples are given to elucidate the invendion.

Example 1
A gravy was prepared from the following
ingredisms:

g
Patate starch 15
Onion powder 2.5
Monosodinm glutamate 3
Tatlow 20
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Wheat flour 15
Caramel dye L&
Pepper 0.02
Bay leaf powder 0.02
Clove 002
Salt ]
Protein hydrolysate 4
Meat extract 2
Tomato powder i

The tallow was melted and potato starch
and wheat floys were added whilst stirving.
The remaining ingredients were then
thoroughly mixed and added to the mixture
containing the tallow, after which the resulting
mixmre was added te 1 litre of water and
boiled.

The gravy thus obtsined was divided into
wwo parts of approximately 580 ml and to one
of the samiples 0.8 mg of 2,5 - diethel -
4 ~ hydroxy - 2,3 - dihydvofuran ~ 3 ~ one
were added. The samples were evaluated
against each other I 2 pair test by a panel
congisting of 15 pexsons; 13 persons preferred
the sample containing the furanone apd indi-
cated that the taste and flavour were more
meat-like.

Example 2

An imitation meat broth was prepared by
dissolvisg 70 g sodivm chloride amd 50 g
commercial meat extract in 10 Hires of water,
The meat broth thus abtained was divided into
two quantities of approzimately 5 litres and
to one of these a quantity of § mg 2 - methyl -
5 - ethyl - 4 - hydrozy - 2,3 dihydrofuran -
3 - one was added.

After heating both samples they were
evaluated against cach other in a pair test by 2
panel consisting of 23 persons; 18 persens
expressed a preference for the sample which
had been aromatized with 2 - methvl -~ 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 obtalned by mixing
the following ingredients:

4
Sodium chloride 80
Vernxicelli 200
Maonosodinm ghutamate 20
Tallow 50
Dried meat &0
Casein hydeolysate 20
Dried onton 36
Diried carrots 10
Mixed spices 4

5 litres of water were added to 250 g of
the dry soup mix mentioned above and the
mixture. was boiled and separated into two
portions of each about 2% litres. To ome of

these 0.2 g dextrin-maltose was added and
1o the other one 0.2 g of a powder consisting
of 1 part of 2,5 - diethyl - 4 - hydroxy -
2,3 ~ dihydrofuran - 3 - one and 40 parts of
dextrin-maltose,

Both samples were then heated o the boil
and evaluated against cach other by means
of a ixiangle panel test. The difference between
both samples was noted by 3 significant nun-
ber of the 21 persons of the panel and the
majority preferred the soup contsining the
dihydrofuran - 3 - one, hecause it was con-~
sidered meore reminiscent of beef broth,

WHAT WE CLAIM IS:—

1. A foodstuff comprising 2 meat product
or p meat simuolaing product and a 4 -
hydroxy - 2,3 - dihvdrofuran - 3 - one of
the general formuia:

HO\C =0
A V I'/H
ey o g

in which R, and R, represent alkyl groups
containing 1 or 2 carbon atoms, with the
provision that the nmumber of carbon atoms
of R; and R, together is 3 or 4,

2. A foodstuff ss claimed in cledm 1, in
which the quaniity of the furanone present,
calculated on the weight of ready-for-use
foodstuff, is from 8.1 to 30 parts per million.

3. A foodstff as claimed in claim I, in
which the quantity of the furanone present,
cajculated on the weight of ready-for~use food-
stuff is from 0.5 to 10 parts per million.

4. A foodstuff as claimed in any preceding
claim, in which the 4 - hydroxy - 2,3 - di-
hydrofuran ~ 3 - ome is added to the food-
stuff in the formx of an ester, enclester or
ketal precursor.

5. A foudstuff flavouring composition com-
prising a 4 - hydroxy ~ 2.3 ~ dihydroefuran -
3 ~ one as defived in claim 1 and 2 subst-
tated 5 - methyl 4 - hydroxy ~ 2,3 - dibydro-
furan ~ 3 ~ one of the general formmda:

HO\C__C,_«,O
) g\ (‘: g

SR
i which R represents —H or ~CH,.

6. A foodsteff Savouring composition. com-
prising a fuzanone as defined in claint T and &
mixture of substances selected from classes
I, II and XXI as hereinbefore defimed.

7. A meaty foodstufi substantislly as
claimed in claim 1 and ss described herein
with reference to the Examples.

8. Process for preparing & meat product or
meat simulating product which comprises
incorporating in the product a 4 - hydroxy -

2,3 ~ dibydrofurat -~ 3 ~ one of the general

formula:
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-in which R, snd R, represent alkyl g:aa:{xs
he

containing 1-or 2 cacbon atoms, with

_peovision - thag {he total number of carbom
atoms of R, and B, together is 3 or 4.

9, Process according to claim 8, charac-
terised in that the guautity of the furanone
incorporated I - fram 0.1 fo 30 parts per
mittion calculated on the weight of the ready-
for-use product.

10. Process according to claim 8, charac-

terised in that the quantity of the furanone
facorporated s from .5 to 10 parls per
mitlion calculated on the weight of the ready-
for-use product. )

11, Process sccording to any one of the
claims 8 to 10, characierised In that the 4 -
hvdroxy ~ 2,3 - dihydrofuran - 3 ~ one is
incorporated in the form of an ester, enolester
or ketal precursor.
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Agent for the Applicants
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(34) SYNTHETIC MEAT AROMA

(71} We, L. GIVAUDAN
SOCIETE ANONYME, a Swiss company,
of Vernier-Geneve, Switzerland, do hereby
decture the invention, for which we pray that

& CIE

The amoumt of the amino-acids praline,
cysteine and methionine present in the mix-
wre expediently amounts to 2 © 40%, pre.
ferably 5 to 30 wr.%. If less thsn 2 w9,

A patent may be granted to us, 208 the  of amino-acids are present, ne powerfnl aroma 40
method by whicl it is to be performed, to b2 is obtained and, Indeed, it can even be
particwlazly described in and by the following  merkedly weak, ¥ more than 40 wt.%, are
StRtenent present, undesired side-reactions can occur.

The present invention relates to synthetic According w & preferred embodiment of
meat aromss, More particlarly, the invention  the precont process, prolioe is eraployed as 45
is concerned with a process for the mamy-  the main component of the three amino-acids
facture of synthetic meat aromas, with foods  sforesaid, The use of a mixhws i which
stuffs, deficacies and feedsafls containing said  over 50 wi.% of the amino-scid ingredions
aromas and with a method for the sromatiz-  consists of prefine is preferred. On the other
ation. of foodstuffs, delicacies and feedstuffs hand, however, this amount showld net cxceed 50
by means of sald nrowas, BY to 905, since otherwise the aroma which

According to the process provided by the is obiained is reniinizcent of bread,
present fnvention, synthetic meat avamas are Ribose is preferably emploved as the
menufactured by heating a mixture contains pentose, although other pentoses such as, for
fng prolive, cysteine, methioning, » pentose  example, arabinose or xylose can alo be em- 5%
and a polyaicohol which fs o trihydric aloohol ployed. Mixoures of such pentoses can albso be
or & glveod, be employed. The amount of pentose present

The amino-acids aforesnid can be employed expediently amounts 1o 04 to 1% wit.%, and
a3 such or in the form of derivatives or salts preferably 1 to 10 wt%.
thereof which form the free amino-acids under As polyalcohols there are employed tri- 60
the conditions of the process. Cysteine hydro-  hydric alcobols such as glycerine, or glycols
chioride, for example, can be employed in-  such as, for example, propyiene ghycol, The
stead of cystetne. In addidon w proline, polyzleohol can be present in the mixtare in
cysteine and methionine, the mixrare can con~  an amount of 9 e 90w, preferably 40
win other amino-acids; for exaniple, smaller  to 90 wr.9/, 65

amomnts of the aminc-acide known to ocour
in meat such as, for cxample, alanine,
arginine, cystine, glycine, histidine, isclencine,
leucine, lysine, serine, threonine, valine,
ansering, carnosine or teurine.

Suitable proportions of the main com-
ponents of the mixtore used fn accordance
with the present invention are given in the
following Table:
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TABLE

Per cent by weight

prolfine 1O - 55%
cysteine 0.1 — 309,
methionine 0.1 — 16%,
pentose 0.4 — 189

polyalcohel 9.0 — 90%

Ze a rule, the desdred ment srosw is formed  moterials in & manner knowsn per se. They
whon the misture used as ihe sieriing mse  can bo oonveried according to metheds which
erial is havied fo tempermwares of 90%—  ore knewn por s fut the wwal formss of
17024, in particuler o ahout 11051307 preseatadon such as solutions, pastes or pow- 25
The hestny time is norsaaliy inversely pro-  ders.  The praduct  cam be  spray-dried,

riional 0 ihe hesdny temperature; It en- vacuum-deied or Iyophilised. As carvier mar-
pedismdy amourns to sbout 15 minutes t© 2 erials there can be used, for example, gum

iy

hovrs., arabic, salis or brewers veast or similar

Becides the aforemeptioned main com-  adserbancies, Indeles, mualtol, dienals, spice 30
ponents, thare oo also ba presens in the =i cleoresing or smoke sromas can 2lso be added R
ture oilier fngredicms such as prozan eoha s an flavous-improvers,
{eg 012003 by weight mopsedum The thus formulated preducts can serve foz
glutamare, G.1—L0G%, by woight disodiam  de sromatization of many kinds of food- ¢

fnosine « 53¢ - monophasphate (XM} and di-  sunifs, deficacies and feedstufls; for example, 35
sodiuet guancsing-S~ghosphiote (GMP;], fats  mear-dihe penducis manufactured from naturst
(e.g. growadnus oif) or spacial aromz substances o synthetic proteins as well as chips,

¥
{e.g. butker or synihetic buster compasiden). The following Tuble gives a husis for suit-
The products ohtained after the heating are  able concentrations of the synthetic meat

od syaihetic ment cronms  GORMS In varivus forows of presentation. 40
wited in edible

highly  concentrs
which may be dilied or i

TABLE

Yorm of presentation Genezal Preferred
solutions . 100%, | 10 -~ 609%
pastes 1~ 100%, | 10— 909
spray-defcd powder 3~ 60%, 15 — 359
tyophilised vactum-dried powder | 2 ~ 30% 8 ~ 18%,

The following Examples illusisate the present invention:

Example 1
An intimate mixture containing:

proline i5 g
cysieine 125¢g
methionine 83 g
rihose 08 g
butter aroma 62 g
glycerine 20 mi
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is heated with consant stivring w 120°C and Example 5
held st this temperature for 1 hour. The An fnrdmate mixture of :
resubting produet has a powerful mest sroma. proline 7 g
By dilution with hot water 2z to 1 litre), cysiaine 40 ¢ 60
5 there i obtained a clear broth with a marked niethioning 04 g
eat arema. aylose 35 g
glycerine 50 mi
Example 2 butier aroraa 025 g
An intimate mivtore contsindng: GMP 0 g &5
proline 16 g grovndon oil 50 mil
10 eysteine 23g water 15 ml
wmethionine 06¢g
ribose 25g is vautiowsly heated with stivsing to 120°C
glycerine 40w} and held oy this tomperatuze for 1 hour. The
butter 02g product cam be added to a wallle filling w70
15 groundnur oil 26 mi vihich it fmparts a delicious flavonr of roast
IMP 20z Hver in amounts of about 1.5%, by weight.
is cautiously heated with stredog v 12000 Example &
and. with constant further sdrring held at this An intimate mivvare of ;
tempersture for 1 hour. Additien of 0.2% proine 280¢ i
20 by weight of this product to 8 sauce imparss cysteing 6.6g
ty the latter a rearked aroma of bodled meat. methionine 16g
ribose 6.8
Example 3 glyceving 37.0mi
An intimate mixtore containing: watey 30.0mi 83
preline 6.0¢g
25 Cysteing 50g is cautiously heated with stirring to 120°C and
methionine 1l2¢g held ar this temperanure for 1 Lour, The pro-
riboge 32¢g duct has & marked roast beef flavow and can
alycering 5 md be wsed for the mansfacture of & “dip ” for
butter Lo g potato criups, 85
30 guanyliic acid 20 ¢
GMP 15 g Example 7
A potatn crisp dip is manufactured accord-
is cautiously heated with stivdey o 120°C ing to the following process:
and then held at this temyperature for 1 hour, product of Bromple 6 5% g
The product has & flavour of boiled mest edible curd 208 g o0
35 with a fauy note. By mixing this product whipped cream 00 g
with 0.1--5%, preferably 6%, by weight of salt 2z
an artificial smoke aroms, there results a pro- paprika 6l g
duct with marked ham note which can be pepper 01 g
used for aromatizing broths, meat substites chives (fresh) 1ig 95
40 from profein-containing materials, crackers or
potato crisps. The edible curd is ficstly stirred 10 o fine
maw and the whipped cream fs cautiously ad-
Example 4 mixed, therewith. The spices are added ro the
An intimaze mixture of: resulting homogeneous mass,
proline 30y
45 cysteine 7z WHAT WE CLATM 18: — 160
methionine 2z 1) A process for the mamfacrare of SV~
ribose g thetic meat aromas, which prosess comprises
glycerine 100 g hearing 2 mixture containing proline, eysteine
water 50 ml methionine (or & derivative or salt of proline,
cysteine or methionine which forms free pre- 105
50 is cautfously heated with stirring to 120°C and lizie, cysteine or methionine respectively mder
held at this temperature for 1 hour, The pro-  the conditions of the process), a pentose and 2
duct has murked roast beef Savour. It cam, polyalcohnl which is a trihydric sleohol or a
for example, be used in amounts of 6.2—4%,  glycol.
by weight for imparting the typical ronst beef 2} A process aceording o claim 1, where- 110
55 flavour to purely symthetic 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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3 A process according to claim 2, where-
in the said amino-acids are present in the mix-
ture in an amount of J to 30 wt..

4 A process according 1o claim 1, claim 2
or claimi 3, wherein prolime, cpseine anid
methionine are the oaly casluc-acide present
in the mixture.

57 A process according o amy one of claims
1 to 4 inclusive, wharein over 0%, of the
amino-ach] ngredients consisis of proline

6 A process accerding to sny one of claims
1 to 5 inclusive, wherein the mixtare contsing
0.4 to 187, of o pentosa.

7y A process according io claim 6, wherein
the mixture containg 1 fo 19% of 4 pentose.

8} A process according to any one of clalms
1 to 7 inchusive, wherein the pentose is ribose.

9) A process according to soy one of claims
1 to 8§ inclusive, wherefa the mixture contains
2 1o 905, of the polyalcchol.

10) & process according to claim 9, where-
in the mixinee contains 40 to #0% of the poly-
aleohol.

11} A process according to say oupe of
claizs 1 ro 10 inclusive, wherein the poly-
aleohod is glycerine.

12) A process according to any one of
claimis 1 to 11 inclusive, wheredn the mivture
contains, by weight, 1 to 553 proline, 0.1 w
30%, cysteine, 0.1 to 167, methiontae, 0.4 1w
18, of & pentose and 9 to 903, of the poly-
alcobol.

one of

13) A process according fo any o
mixtare

Saims 1 to 12 inclusive, wherein the
also containg waten

14} A process according o any enc of
cladms 1 oto 13 inclusive, whercin the moxure
is hemed fo « wemperamre of 90°C w0 170°C

15} & process accerding to cleim 14, where-
ia the mixwre is heaed 1o a temporature of
197G w 1367,

15) A process for the manufacture of a
syribistic meat aroma, substantially as herein-
tedore described with referencs to the fore-
going Examples,

17; A synthetic nieat aroma, whett mana~
foctared according o the process clafmed in
any cne of claims 1 te 16 inclusive,

18} A foodstuff, delicacy or feedstufl which
contains a syntheric peat arema in accordance
with claim 17.

197 A meibod for the aromatizaten of
foodstutls, delicacies or feadstuffs which com-
prises adding a synthetic meat aroma in accord~
amee with claim 17 1o fopdstudls, delicacies or
feedsufls,

For the Aprlicanis,
CARPMAFLS & RANSFORD,
Chartered Pawent Agents,
24, Southampten Buildings,
Chsneery Lane,
London, WC2A 1AZ,

Printed for Her Majesty's Stutionery Office by the Courier Tress, Leamington Spa, 1973,

Published by the Patent Office, 23

Scuthampton Buildings, Leadon, WCZA 1AY, from

which copies may be obtained.
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CHRISTOPHHER GIACINO,

IRA KATZ and

RICHARTY ARNOLD WILSQN

(34) SULFUR CONTAINING FLAVOR MODIEYING
: COMPOSITIONS

(71) We, INTERNATIONAL
FLAVORS & FRAGRANCES INC, a cor-
poration organized wunder the laws of the
Siate of NMew York, of 521, West 37th Strest,
New Vork, United States of Arerica, do
hereby declare the invention, for which we
pray that & patent may be granted 1o us, and
the methed by which It is 1o be performed,
to be particularly described in and by the
following statement: —

The present invention velates in general to
compositions and processes useful in altering
the organoleptic characteristics of a foodstuff.
More particularly, this invention has to do
with the use of certain branched-chain alkane-
thiols to alter the flavor of foedstuffs,

The term “alter™ in its varions forms is
used herein to mean the supplying or impart-
ing & flavor character or note fo an otherwise
bland, relatively tastefess substance, or aug-
menting an existing Savor characteristc where
the natural favor is deficient in some regard,
or supplementing the existing Bavor impros-
sion 1o modify i quality, character or taste.

The term “foodstuff™ as used herein includes
both solid and liguid ingestible materials
which usually do, but need not, have nutri~
tional value. Thus, foodstuffs includes mests,
gravies, soups, convenience foods, beverages,
dairy producis, candies, vegetables, cereals,
soft drinks and snacks,

Reproduction of roasted and meat favors
and aroma has heen the subfect of 2 long and
continuing search by those engaged in the
production of focdstuff, The acute shortage
of foods, especially protein foods, im neany
parts of the world has givent rise to the need
for utilizing nen-nieat sources of proteins and
making such proteins as palatable and as meat-
like as possible. Hence, materials which are
cupable of closely simulating or even exactly
reproducing the flavor and aroma of roasted

[Price 25p]

products and meat products are highly desir-
able, if mot necessary.

The use of certein mercaptans and other
sulfus-containing materials in foodstuffs is
known. For example, allyl mercaptan has
been used {n spice flavors for soup aud meat,
a-butyl mercaptan has been used in vegershle
soup favors, and n-propyl mercapian has been
utilized in onicn flavors.

Mercaptans such as thisnyl mercaptan have
been stated to have an odor faintly resembling
coffee in exwemely high dilutions. Moereover,
recent work reported by Grey et al in
Chemnical Abstracts 67, 20711u; Gomboann
et al in Chemdcad Abstracte 61, 12552c;
Brempman et al, Chemicel Absbacis 61,
11247%; Moerrdt, Chemical dbstracts 61,
152602 and Libbey et al, Chemical Absiracis
67, 11755, suggest the presence of unbranched
thiols, respectively in chicken tssue, porawo
volatiles, canued beef headspace, irradiated
foods and cheddar cheese velatiles. Romadd
et al in Chemical dbstracts 62, 68431 sugpest
the presence of primary and other thiols in
oysier  volatiles, .

In accordance with this invention, it has
been found that novel foodstoff and Aavor-
ing compositions having desizable meat,
roasted meat flavor and aroma notes may be
readily provided by the utilization of at lesst
one compound which is: 2 hranched-chain
alkanethiol baving the formuls

R.R,CH—{CH,),~~CRR,—SH

wherein R., R, R, and R, are the same or
different atkyl groups or hydrogen, at least
owo or Ry, Rs, R, and R, being dliyl, at
feast one of Ry, Ry, Ry and R, being hydrogen;
and »n Is 0 or 1,

Branched-chain  alkanethiols having this
formula can be wsed to Impart roasted Savor

1313830
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and aroma notes to consumable materials such
as foodstudfs and the like., Certain of the
alkanethiols according to this invention are
particulurly suited to the production of meat
and roasted meat Havors and sromas in food-
smffs, and the lower alkyl groups contemplated
in the formula given above are those having
From ome ® three cavbon atoms in the atkyl
groups. These desirable -alkyl groups can be
methyl, ethyl, propyl, and isopropyl

The atkanethiols according to the present
invention are accordingly snited for wse n
processes- which comptise adding a xelatively
emall amount of the thiol or thiols t the food-
staff in an amount effective to alter the faver
and/or aroma properties of the foodstuff.
The thiols are also well-suited to the pro-
duiction of favouring compoesitions comprising
in addition ro the thiol or thicls, mozosoditm
glutamate, sutfur contalning amino acid such
as cysteine or the like, hydrolyzed protein
materials such as hydrolyzed vegeirble pro-

tefn or hydrolyzed fish protein, or tetramethyl-

pyrazine or a combination or resction product
of two ar more of such additfons] ingreciemss
to provide a rossted meat favowr to pro-
teinaceous and other products.

A particularly preferved thiol according o
the present invention is 2-methyi-3-butane-
thicl, that is, the alkanethiol according to the
ahove fornmle wherein Ry, Re, and R, ase

athyl snd R, i« hydsogen and » is zero.
This compound, which is commercially avail~
able, has a powerful braised beef, roasted
picat, pot roast arema and aste, and is a
very potent flavor chemival Ansther preferred
alkanethiol according to the present inven-
tion i 2-methyl-T-butancthiol, that i, 2 thiol
according to the formmla given above wherein
R, iz ethyl, R. is methyl, R, znd R, are
hydrogen and = i3 zero. This magerial has
sweer and roasted aroma and flavor notes at
levels somaewhat above the threshold level, the
character chianging toward roasted meat and
pot roast at higher usage levels.

An alkanethiol which can also be used in
the present invention is 3-methyi-1-butane-
thiol, that ¥s a thicl according to the formula
piven abave wherein Ry and R, are methyl,
R, znd R, are hydrogen, and n ig 1. At the
1 ppm level in water this material has a
rendered pork fat er chicken fat character
which is suirable for pork, chicken, snd fatty
favor notes in foodstuffs. A further alkare-
thiol Iy 2-mathyl-2-propanctiiol, that is, &
material according to the above fornuwla
wherein R, and R, arc hydeogen, R, and R,
are methyl and m s zero. A 19 ethanolic
solution. of this meterial has a sweer lght
fat, rendered pork aroma with character of
raasted onions. The taste in water at 1 ppm
has interesting meat flavour notes and an
omion character. Another campound accord-
ing to the fornwla given above wherein By
and R, are methyl, R. and R, ase hydrogen,

and 7 is zero, is 2-butanethiol A 1 ppm
solution i water has a boiled meat flavor
Gharacter with onion notes which are useful
in the formulstion. of meat gravy favering
¢ompositions. .

Alkanethiols as wilized hercin can be pre-
pared by & pumber of reaction rouies, One
route which has proved to be effective is
preparation of the thiol from the worres-
ponding halo compound wherein the halo is
chloro, brome or fode. The bromo conyponnds
ave generafly preferred. The halo compound
is reacted with thiourea or & substituted thio-
urea to provide the iso-thivverdum salt This
phase of the preparation fs carried out at
tesaperatures from about 80°C to 100°C and
is prefersbly carried out at 70°C—80°C. It
is desirable te utilize a reaction vehicle, for
instance, & glycol ether such as thiethylens
ghyeol, The hals compound is preferably added
slowly 1o the resction vehicle containing the
thiourea with continuous agitation.

After the first phase of the resction is com-
picted, a polyamine, such as tetrasthylene
pentamine, i added to  cleave the iso-
thiuronium salt and produce the alkancthiol
corresponding to the haleslkane. The reaction
with the amine is carried out under the same
copditions of temperatare and pressure and
in the presence of the same reaction vehicles
as sre utilized for the first phase of the
reaciion. The pressuses ntilized. can be sub-
atmospheric or superatmospheric, but ordinaty
stmosphetic pressures are_gensrally desirable
for preparing the alkanethiols.

Tt will be mdersiond according to the
present invention that the intermediafe and
the final products prepared herein can be
neutralized, washed, and dried to purify and
cleanse the desired substance. The alkenethiols
can be obtained in purer form ov in sub-
stantially purs form by conventional puxi~
fication techniques. Thus, the intermediste
and the product can be purificd and/or isolated
by distillation, extraction, crystaitization,
filrration or preparative chromatographic tech-
nigues.

It will be understood from the present
description that the usage levels of the alkane-
thiols are controlled to provide the desirable
flavor and aroma propertics to foodstuffs and
other consumable materials, Thus, the materials
can be utilized in foodstufls from their
threshold levels which are oa the oxder of
60005 ppm (parts per million} up to evels
where the effect of the sikanethiol becomes
oversvhelming and  unbalances the Haver
properties of the coraposition. All paru, per-
centages, proportions, and ratios herefn sxe 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, enbance, or otherwise improve
the 8avor of & wide variety of materials which
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are ingested, consumed, or otherwise organc-
leptically sensed.

The alkanethiols and mixtures thereof are
accordingly useful in Savoring compositions.
A flavoring composition is taken to mean one
which contributes 8 past of the gverall favor
impreasion by supplementing or fortifying a
natoral oy artificial flavor in a materigl as
well as one which supplies substandally all
the favor and/or aroma character to & com-
sumable acticle, g

The flavouring compositions described
Derein can be prepared according to conven-
tional techniques well kaown in the art for
such purpeses. Thus, lgquid products can be
formulated by merely admixing the invelved
mgredients within the proportions stated in &
suitable blender to cbtwin the desired con-
sistency and homogeneity of dispersion.

The pature of the co~ingredients included
with the alkanethiol in fornwlating the product
composition willy of course, depend primarily
upon the ultimate use contemplated, {2 as a
focdstuff per se or alternatively as a Bavor-
ing composition adapted to be added t0 a
fordstuf at some subsequent point of #Hme
Tn oy event, such compounds serve to aker
the organeleptic characterisiics of the ultimate
foodstuff treated therewith. Preferred com-
positions are those formulared with a protein
hydrolysate, thiamine, sodium glutamate, 5-
ribonucleotides and  mmino acids such  as
cysteine, ghutmmic acid, polypeptides and mix-
tures thereof.

Substances sniable for wse hersin a3
co-ingredients or flgvoring adjuvants are well
known in the art for such nse being exten-
sively described in the relevant literature.
Apart from the reguitement 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 muaierials, which
may in general be characterized as flavoring
adjuvarts  or  vehicles comprise  broadly,
stabilizers, thickeners, surfece active apents,
conditioners, favorants and flavor Intensifiers.

Stabilizer compounds include preservatives,
e, sodium chloride, antioxidants, eg.,
calcium and sodium ascotbase, ascorbic acid,
butylated hvdroxvanisole (mixhwe of 2 and 3

tertiary  butyl-4-hydroxyanisolel.  butylated
bydroxy  tohwne  (2.6-di-terdary-butyl-4-

waethyl phenol) and propyl gallate, and
seonestrants, e.g., citric acid.

Thickener compounds Include carriers,
binders, protective colleids, suspending agenis
and emudsifiers, e.g., apar-agar; carrageenan;
celluloss and cellulese derivatives such as
cavboxymethy! cellulose and methyl eellulose;
natural and synthetic gums such as gum
arabic, gum tragacanth; gelatin, proteinaceous
materials; lipids; carbohydrates: starches;

sctins, and emulsifiers, e.g., wono- and digly-
cerides of fafty acids.

Swrface active agents include emulsifying
agents, ¢.g., fatty acids such as capric acid,
caprylic acid, palmitic acid and myristic acid,
mono~ and diglycerides of fatty acids, lecithin,
and defoaming and Havor-dispersing agents
such a8 sorbitant monostearate, potasshumy
stearate and hydrogenated tallow alcohal.

Conditions  include compounds such as
bleaching and maturing agents, e.g., benzoyl
peroxide, calcium, perexids and hydrogen pes-
oxide; starch modifiers such as peracetic acid,
sodivm chierite, sadinm hypochlorite, propyl-
ene. oxide and succinic anhydride; buffers and
newiralizing  agents, eg., sodium acetate,
ammonivm bicarbonate, ammonium phosphate,
citric =cid, lactic acid and vinegar; colorants,
e.g., carmiinie acld, cochineal, tumeric and cur-
conin; firming apgents such as  aluminum
socdiom sulfate, calohum chloride and caleium
ghuconate; exturizers; anti~caking agents, e.g.,
alaminum calchum sulfate and wribasic cal-
cium phosphate; enzymes; yeast foods, eg,
caloium  lactate snd calchum  sulfate; and
natrient snpplenwents, £.8., iron salts such as
ferric phosphate, ferric pyrophosphate, ferrous
gluconate, riboflavin, witamins, and. zinc
sources such a5 zing chlorides and zine sulfate.

Flavorants and flavor iniensifiers include
organic acids, e.g., fatty saturared, nnsaturated
and amine acids; alcchols, g, primary and
secondary alcohols; eosters; carbonyl com-
pounds  including  aldechydes and  ketomss,
lactones; cyclic orgapic maerisls including
benzene decivatives; alowclics, heterocyclics
such as furans, purticularly 2-acetylfuran,
pyridines and pyrazines, and sulfur-containing
materiale including thiazoles, thiols, sulfides
and disulfides; so-called favor potentiators
such a8 monosoding ghitamate, guanylates,
inosinates, and natural and synthetic Bavorants
such as vanilling and natural gums; spices,
herbs, essential oils and extractives including
anise, anise ofl, alkanet oot extract, bay leaves
and capsicum extract,

The specific flavoring adjuvant sslecred for
use may be either solid or liguid, depending
upon the desired physical form of the vldmate
proguct, Le. foodstuffs, whether simulated or
natiwal, and should, in any swent, be capable
of providing an environment in which the
atkane thiol can be dispersed or admixed
to provide a homogencous mediuns. In addi
tion, selection of one or more favoring
adjuvants as well as the quantitiss thereof
will depend upon the precise organoleptic
charecter desierd in the finished product; thus,
in the case of Havowring compositions,
ingredient selection will vary in sccordance
with the foodstuff to which the Havor and
aroma are to be imparted. In centra-distine-
tiom, in the preparation of solid products, e.g.,
simulated foodstnifs, ingredicnts capable of
providing nermally solid corapositions should
be selected such as various cellulose deriva-
tyes.
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Tt will be usdustood by those skifled in
the art that the alkanethicls can be added w
the materials to be flavored at amy convenient
pofat in the producton of the finfshed product.
Thus, when the alkanethiol s used to alter or
otherwise vary the flavor of a foodswff, it
cag be added fn the original mixrare, dough,
emulsion or batter, for example, prior to any
cookisg or heating operation. Alternatively, it
can be added at a later stage of processing
if volatilization losses would be excessive
during the earlier -processing. The quantity of
atkenethiol utlized should be sufficient to
impart the desived roasted or meat favor
characteristic to the product, but on the other
hand, the wuse of an sxcessive amount of such
alkamethiols 48 wmot only wasteful and
wmecomomical, but to large @  quantity
wunhalapces the favor of the product con-
sumed. Moreover, at to high a level in
flavoring compasitions {and also in foodstaffs)
the roasted character of the alkanethiols will
be lost

The quantity nsed will vary depending upen
the ultfmate foodstuff, or other consumeble
puaduct; the amount and type of favor initiaily
present in the product; the further process or
‘Treatrient steps to which the product will be
subjected; regioma] aud other preference
Factors; the type of storage, if any, to which
the “product will be subjected; and the pre-
consumption treatment, such as baking or
frying, given to the product by the vldmate
constmger,  Accordinmgly, the tenminology
Seffective amotnt” and “sufficient amount™ s
understood in the context of the present inven~
tion o be guantitatively adequate to alier the
fiavor of the foudstaff, tobzeco, or other com-
sumable  matevial,

It is accordingly highly desirsble that the
uitimate compositions confain from  about
0.805  parts per million {ppmd) to zbomt 5.0
ppm of the thiel or thiols. More particu-
lasly, in food compositions it i preferred
o use from about 0.01 to abeut 1.0 ppm.
The higher usage Jevels up to about 0.8 pp
are for weterinary products, snch as dog food.

The mmount of atkanethiol to be mtifized in
finvoring compositions can be varied over a
wire range depending upon a particular
quality to be added to the foodstuff or other
consuraable matertal. Thas, amounts of the
+thiol according to the present invention from
-abour 0.1 percent up to 80 or 90 percent
can be incorporated im such compositions,

It is generally found to be desireble to
include from abomt 0.5 1o about 25 percent
of the thiol in such compositions,

The following examples sexve to Ulustrate
cmbodiments of the invention as it is now
‘preferrad to practice it. It will be understood
that thess examples are Hlustrative and the
invention is to- be considered restricted thersto
only as indicated in the appended claios.

EXAMPLE 1
Preparation of 2 - Methyl - 1 - butanethiol

A one-liter flask fted with a magnetic
stirrer, & thermometer, & dropping funnel and
2 l4-inch glass helix~packed columm having
a variable reflux stifthead is charged with
125 ml of tristhylene glycol and 3.8 g of
thiouzen, the tempersture s raised to 759G,
and 100 g of Z-methyb-I-bromobutane is
added dropwise with stirring. After fthe
bromobutane addition is complete, the reaction
mixture s stirred for an additional 15 mimmtes
at 752C, 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 frans-
ferred to a separatory funmel, and the lower
layer is drawn off and discarded, Gas
chromatography of the upper layer shows
peaks corresponding to the mercaptan and the
mionosulfide. The upper layer is dissolved in
500 mi of 4N potassium hydroxide, and the
layer is then exmracted thrice with 80 ml
volumes of diethyl ether to remove the mono~
sulfide and other impurities.

The resulting agueous mixture is acidified
with hydrochloric scid and extracted with
cther to remove the mercaptan. The ether
extract i dried over sodivm sulfate and con-
centrated on a rotary evaporator. The con-
centrate so obtained is chromatographed on 2
59/ Carbowax TPA-terminated columm, and
peaks corresponding to the ether and 2-methyl-
i-butanerhiol are found.

GC {gas chromatographic) analysis indicates
that the 11 g of materis! obtained is 99.395%,
pure, and the structure is confirmed by infra-
red {(IR) and nuclear mueguetic resonance
(NMR) spectroscepy. The methylbutanethiol
so prepared has sweet, roasted flavor notes
redolent of roasted ms at the 0.0001%, level
in ethanol. At the 0.005 ppm Jevel it has a
strong roasted aroma and & roasted meat, pot
rozst taste; at 0.001 ppm, it has a very
characteristic roasted aroma. In sugsr water
the roasted meat notes aze somewhat depressed.
It is suitable for rossted flaver notes in
meat, puls, caramel, and vegetsble flavars.
Irs threshold level is below 0.0001 ppm.

EXAMPLE II
A 0.1%, solatipn in propylene glycol of the
rasthylbumnethiol produced in Example ¥ is
prepared, and 8 powdered shaker compesition
is prepared with the following formputation:

Ingredient Amonat {5)
Ham Spices 2.5
Monosodivm  Glutamate, fine

grind 2.5
Salt, fine grind 350

Solution of thiol prepared abiove 0.02

When the powdered materisl is wed on
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ham, it is found that the bam favor is 674 g of water. Subsequent to the reffux,
enhanced and improved. {An alcchelic solu-  the mixture is cooled and 88 g of 4-methyl-
fon can be similarly used.) S-{beta-hydroxyethyl) thiazole and 808 g of 50

Z-methyb-2~propanethiol  are  added and
BXAMPLE I intimately admived with the refluxed com-
5 A beef noodle soup mix concentrate Is  positlon. The mixture so obtained has an excel~
prepared by  admixing  the following lent roast beef flavor.
ingredients:
WHAT WE CLAIM 18:m 55
Togredient Amount {(g) 1. A flavor altering composition comptis-
Salt b ing an ingestibly acceptable flavering adjuvant
10 Agueous solution of 3-methyl- and at least one sulfur containing compound
2-butanethivl 0.3%4) 0.03 which is an alkane thiol of the formula
Gelatin {180 bloom) 1.00
Monesodium glutamare A0 R Ry CHe(CH Y CR R S H 60
Cprame}l Color 40

15 Garlic powder 10 whrerein Ry, Ry R, and R, are the same or
White pepper, ground .08 different alkyl groups or hydrogen, at least
Mixed vegetsble pieces 26,00 wo of Re, Ry, R, and R, being alkyl, snd

at least one of Ry, Ry R, and Ry being
The foregoing composition is made into  hydrogen, and s js O or 1, said thiol being 63
bovillon-type cubes weighing from 4 to 5 gpresent in amount sufficient to alter the

20 grams. Whes one cube s dissclved in 6 flavor of & foodstuff in which it is incor-

ounces of boiling water a soup having excel-  porated.

fent, rich, meat brath flaver is obtaiged. 2. A composition according to clain 1
Similar results are obtained when 2-methyl-  wherein the alkyl groups comtain from one 70

1-butanethiol {5 substitated for the aforemen- to three carboa atoms.

25 toned 3-methyl material. 3. A composition accerding to claim 1,

where Ry, Re and R, are methyl, R, &5
EXAMPLE 1V hydrogen and x s zero.
A gravy favor compositon is prepared 4. A composition according to claim 1, 75
by admixing the following ingredients: whersin Ry is ethyl, R, s methyl, R, and R,
are cach hydrogen, and » is zera.
Ingredient Amovet (g) 3. A composition according to claim 1

30 Corn starch 10.50 wherein Ry and By are methyl, B, and R,

Ethanolic solation of 2-methyl- are hydrogen, snd n is 1. 80
1-butanethiol (0.1%4) ¢.03 6. A composition according to claim 1,
Ethanolic solution of 3-methyi- wherein R, and R, are methyl, R, and R;
2-butenethiol {0.190) 0.03 are hydrogen, and = js zere.

35 Caramel color 0.30 7. A composition according to any preced-
Gazlic powder 0.05 ing clainy, whetein there is additionally added 85
White pepper 0.05 gt least ome of monosodhum  glutamate,
Salt 192 hydrolyzed protein, or tetramethylpyrazine as
Monosedinms. ghatamate 0.20 a meat-flavoring ingredient.

8. A compesition according to claim I,

40 The foregoing compositon is added to 100 substantially 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 AppHeants,
EXAMPLE V CARPMAELS & RANSFORD,
Cysteine hydrochloride in the ambsunt of Chartered Patent Agents,

45 8.8 g is refluxed at 125°F under stmospheric

pressure for four howrs with a mixture of
309 g of hydrolyzed vegetable protein and

24, Southampton Buildings,
Chancery Lane,
London, WC2A 1AZ.

Printed for Her Majesty's Shationery Office, by the Oourier Pross, Leamingion Spa, 1973.
Fublished by The Patant Office, 25 Southampton Buildings, London, WORA 1AY, from
which copies may he obtained.
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(54} BEEF FLAVOUR

{71y  We, NESTLE S.A, of La Towr-
de-Peilz, Swmzer]mzd a Swiss compeny, do
hereby declare the davention, for which we
pray that a petent may be grmted o us, and
the method by which it is to be parformed,
to be particularly described fn and by the
following statement: —

This iwvention s consomned with novel
flayouring substances having a flavour and
aroma similar to roasted beef,

It iy generally belioved that the develep-
ment of rthe basic meaty faveur common
all meat is produced by nos-enzymatic brown-
ing of the precursors preseniv in the water-
soluble fractions of fresh mest

Varlous msieriafs having the favour and
avome of ronsted meats are described in ﬂu
fierature, and the prepamton of these sub-
stances 1% cwontially based en the I‘»i.n!isuci
reaction which takes place when amine scids
or proteinacesus substances are hewted in the
presence of wono or polysaccharides, The heate
ing causes browning of the reactanis accom-
panied by the development of aromatic com-
ponents,

A particolar wie in favour developnient has
been ascribed to cysting, cysteine or peptides
containing these amino acids, but other amine
acids such as phemylalanine and methionine
have been excluded from the reaction as m:w
are believed to give rise to undosirable
flavours,

Despite the veluminous literature which
exists In thiy feld, no really sauisfactory meat
flavours have apparently been rmdw:ed

An object of the present invention Is to
provide @ flaveuring agent having a sirong
and chavacteristic roast beef Havour and
#roma.

Ancther object of the inveation is to pro-
vide a flavouring agent superior in favour and
keeping quality to substances prepared from
oystine or cysteine,

A farther object of the invention is to pro-
vide & roast beef flavouring material which
can be prepared from readily-available starting
materials,

[Price 25p)

The present invention provides a process
for prepariag a flavouring agent which com-
prises reacting together, by heating in an
aguecus medivmg, 8 mixture comprising sbeut
26 1o 40 parts by weight of pretein hydrolysata
free of cystine or cysteine about 0.09 to 1.5
parts by weight of methienine and sbhowr 0.5
to 6 parte by weight of saccharide {mono or
poly-sacchavide), the amocunt of waier prosent
in the mediumy being about 1 to 4 dmes the
1ot ai wreight of solids.

The principal starting material is 2 protein

hydradysate obtained, Tor example, by acid
hydrolysis of a vegetable protein followred by
nentralisation, Swch  hydrolysates may he

obtained from vatious pm\eiaaa,muq materfals,
for cxample wheat germ, comn gluten, soy pro-
tein, linsed protein, peanut preas cake and the
ke, Typical nm{en*ed vegetable protein
hydrolysates contain 23 10 359 of aming acids,
with no cysune or « ysteine. Apart from vege-
table proteins, hydrolysates of animad or fish
proteins may alse be used.

The saccharide should preferably be lactose
or 3 pentose such as ribose, xylose or arabinose,
or 2 hexese such as ghucose. A muisture of
mono and wl)ﬂcchandcs— may also be used
as starting reaterial, and this may conveniently
Be provided in the form of an acid hydrolvsaie
of & carbobvdraie sxaterial such as onffee chafl,
gats, rye or bariey, and particularly of spent
coffee grounds (obtained as a by-product in
the msoufactre of coffee extract), 'The
hvdreolysate may be prepared by heating these
materisls with about 3% of concentrated
sulphuric acid for 6 to 10 h(mra, preferably at
reflux temperature. The resulting hydrolysate
vontaing about 5 o 159 of monosaccharide.

It has, sur] szmﬂh, ﬂiso becn found that
such hydrclysates may be roacted directly with
a prowin hydrolysate, in the absence of added
methionine, fo provide  beef-flavoured
products,

According to this aspect the invention pro-
vides a process for preparing a beef flavouring
agent which comprises reacting together, by
besting 0 an agueows medimm, a mizwre

]
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comprising about 26 to 40 parss by weight of
protein hydrolysate containing methionine but
frez of cystine or cysteine, und 2 to 12 parts
by weight of an acid hydrolysate of a carbe-
hydrate-containing materfal, the amount of
water present in the medivin being about 1 to
4 times the total weight of solids.

The reaciion kading to the formation of the
Hlavouring agent should proferably be effected
by heating the reactants in water for aboat 2
to 3 hours, desirably under reflux at the hoil-
ing temperature of the seaction medium which
is about 90 to 100°C. The reaction medium
may comtain up to about 807, of water, and
ustally about 60 w0 759,

Preferred compesitions may be prepared by
regeting 2 mixture of 20 to 40 paris by weight
of protein hydrolysate, .09 to 1.5 parts by
weight of methionine (either bomer), about
0.5 to 6.0 parts by weight of saccharide sus-
pended in water. Whea a hydrolysate of a
carhohydrate marerial 5 used as saccharide
source, this reactant may be present in the
medium at 2 level of 2 1o 12 parts by weight,
the amount of protein hydrolysate being within
the Hoits given,

In addition to the principal resctamts (pro-
tein hydrolysate, methicning and saccharide},
the reaction medium may alse comtain minar
amounts of a catboxylic acld which, it has
been found, confers desirable flavour notes to
the product. Lower carboxylic acids, such zs
lactic, malic or saceinic acid, as well as fatty
acids {e.g. plamitie, stearic or olele acid} may
be uszed, either singly or as mixtures, prefer-
ably at 3 total level betwen about .3 and
3.0 by weight of the reaction medivm. Oae
or more S-nucleotides, such ax sedium inosin-
ate or sodium guanylate, may alse be added,
in an amennt hotween 63 and about 194 by
weight of the medium., Alternatively, the
nucleotide may be added to the prodect after
reaction.

Specific flavaur wotes may be obtained by
addision of veast autolvsate, either to the
reactants prior to heating or to the fimished
prodact. Tt has beep found thar pardeularly
preferred hosf Havourings are obtained when
the guantity of yeast added corresponds to 20
to 3095 of the protein hydrolysate.

The flavouring agent may he provided in
Hiquid, paste or dry form, the reaciion medivm
being concentrated and/or dried by conven~
tional methods, No separate iselation step fs
necessary, and the final product i water
soluble and has a strong beef Havour,

The invention s ustrated by the following
examples, in which the parts and percentages
are by weight.

Fxample 1
The following substances are refluxed at
about 100°C for 2§ hours with stirting: —

paris

Hydrolysed plant protein
{eysteine-free) 2.0
Sodinm guanylate (.64
Malic actd 0.38
Methionine 0.31
Xylose 0.57
Water 76,10

After reaction the product is vacuum dried,
providing 23 parts of a brown powder having
the flavour of roast beef. The sodium guaniyate
may alternatively be added to the dry powder
rather than 1o the reaction medivm.

Example 2
The following substances are heated at about
100°C under reflux for 3 hours:—

parts

Hydrolysed plant protein
{oysteina-free) 26.55
Sodium guanylate 0.47
Lactic acid ¢.28
Palmitic acid .47
Succinic gcid 8,19
Methionine 0.28
Xylose 0.71
Water 71.67

After reaction the product i concentrated
te a pasie containing 45%% solids and may be
used directly as a beef flavouring for various
foodstuffs.

Example 3
The follswing substances sre refluxed for
2% hours:—

party

Hydrolysed plant protein
{cysteine-free) 2895
Stearic aeld 044
Sedium inosinate 0.22
Sodium goanylate .22
Hydrelysed spent coffee grounds 4,38
Water 65.79

Fhe sesulting preduct is vacuum dried and
is particularly snitable for imparting a beef
flavour ¢ soups and gravies.

If the stearic acid is omitied a slightly less
mild-flavoured  product & obtained. The
inceinate and guanylate may alternatively be
blended with the defed product after reaction.
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Their presence is desirable as these substances
confer a pleasant mouthfeel to the finished
flavouring.

Example 4
3 beef flavours are prepared by refluxing
the listed ingredients for abount 2§ hours: v~

parts
Hydrolysed plant pro- A B C

tein® (cysteine-free}  18.61 1854 13.54
Autolysed yeast ~— 593
Methionine G090 837 022
Rylose 0355 064 Q74
Water 7443 7415 7418

* Obtained from 60,/40 mixture of com gluten
and wheat germ. After reaction the water is
evaporated and the residues are dried. The
resulting powders have good beef flaveur.
Pagticular flavour noiss may be cbrained by
adding 0.37 parts of a 5'-nucleotide mixture
the dry flavouring, Yeast auvtclysate (ubout 6
parts) may be added to compositions A and C.

Example §

Two beef flavouring agents are prepared
from the ingredients and by the procedures
described i Examples 1 and 2, but with the
xvlose being replaced by, respectively, §.76
and (.85 parts of factose. The producty have
good roasted beef favour,

WHAT WE CLAIM IS:—

1. A process for preparing a favouring agent
which comprises reacting together, by heat-
ing in an agueous medium, 2 misture com-
prising about 20 to 40 parts by weight of
pretein hydrofysate free of cystine or cysteine,
about 809 1o 1.5 purts by weight of methionine
and about .5 to & pards by weight of
saccharide, the amount of water present in
the meditm being shout 1 to 4 times the total
weight of selids.

2. A process according to claim 1 in which
the zeaction mediom conafns aurolvsed yoast
in an amount corresponding to 20 o 309, of
the protein hydrolysate,

3. A process according to claim 1 er ciaim

2 in which the saccharide #s xylose and/or
factose.

4. A process for preparing s beef flayouring
agent which comprises reacting together, by
heating in an agueous medium, a mixture
comprising about 20 t 40 parts by welght of
protein hydrolysate containing methionine but
free of cystine or cysteine, and 2 to 12 parts
by weight of an acid hydrolysste of 2 carbo-
hydrate-containing material, the amount of
watey present in the medium being shout 1 to
4 times the total weight of solids,

3. A process according to claim 4 in which
the carbohydrate-containing  material s
selected from the group comsisting of coffee
chaff, oats, tye, 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 & in which
the reaction medinm contains about 0.3 to
3.0% by welght of a carboxylic acid,

. A process according to claim 6 or claim
7 in which the carboxylic acid i lactic, malie,
succinic, palmitic, stearic and/er olcic acid.

9. A process accordng to any ene of the
preceding claime in which upen completion of
the reaction the medium is concentrated to
provide the fiavouring agent in paste form,

10. A process according to any one of the
preceding claims in which upoen completion of
the reaction the Havouring agent is recovered
in powdered form by removing the water from
the medium.

11. A process for preparing a Haveuring
agent substantially as hercin described with
referenice 1o any one of the Examples.

12, The flavouring agent obtained by the
process of any preceding claim.

13, The beef fHavouring agent obiained by
the pracess of claim 4 or claim 5.

ELKINGTON & FIFE,
Chartered, Patent Agents,
High Holborn House,
33—54, High Holborn,
London, WCIV 68H.
Agents for the Applicants.

Printed for Her Majesiy's Stationsry Office,

by the Courier Press, Leamivgton Spa, 1973,

Publishod by The Patent (e, 25 southampton Buildings, London, W24 1AY, from
which eopies may be obtained,
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{72y Tventors JAMES BRODERICK
and SEYMOUR A, MARCUS

{34) FLAVORING SUBSTANCES AND THEIR PREPARATION

{71  We, H. Konnsramm & Company,
INe, a New York Corporation, 161 Avenue
of the Americas, New York, New York, do
herehy declere the investion, for which we
pray that a patent mwy be granied to us,
and the method by which It is 1o be per-
farmed, 10 be patiicnlarly described in and
by the following statementi: —

This iovention relates to the production
of a meat-flavor,

o genesal, it has boen known in the prioy
art how to prepare artificial fiavouring sab-
stances which impart a savory taste or smell
to foodstuffs and partienlarly those favors
which impart a meat-like Ravor. Tt has been
diselosed in U8, Patents 2,934,436, 2,934,435
and 2.918,376, to react various materials to
oblain s meatlike flavor. For example, it
is suggesied by the disclosure of U1S. Patent
2,934,435 to react an amino scid such as
cystine or cysteine with glyceraidehyde in
the presence of water and at elevated tem-
beratures in order to obtain a flavor pro-
doct. To achieve flavors having a par
tiendar resemblance to besf, cerfain pentoses,

uch as ribose, are generally included in the
reaction to hasten or catalyze amino acid
degradation,

In the reaction of low molecular weisht
aldehydes, or aldehydes that represent sugar
fragments (such as glyceraldehyde and the
like) with amino achls to degrads the lagter,
the resction frequently yiclds final products
having an wdesirable off-flavor due to their
debiydration or polymerization resuliing in
partialty reacted or wnrescted end products
of undesirable flavor, When sumus such as
pentoses, hexoses or polysaccharides are
added to assist in the catalysis of the amino
acid reactant, bwnt or caramel-like flavors
are freguently doveloped as a result of Stgar
decompnsition products formed therein s
well a5 caramelisation. These side reactions

lim# the use of the flavor and detract from
the basic meaty Savor or character of the
product. The caramelisation side reaction
bas particalasly besn for g very long
time & stumbling block in atiempis at
development of meaty flavors, since the off-
flavor developmient resulting therefrom al-
most always fmposes strict limitations on the
technigues employed for ihe control of
Bavor development,

it is an objeet of the present invention to
provide a techaique of flaver development
free of such side reactions,

The present invention provides a process
for the production of a meat-flavar which
comprises reacting a ribonnclectide teaciant
or mixtures of the same with an aming acid
resctant which is cystine or cysteine. The
optimum ratic of tha two reactants is from
122w 3:1 parts by weight respectively of
mcleotide to amine acid,

The method of preparation of the Bavor
product basically involves reacting the
aforesaid Ingredients with or without the
presence of water at an clevated temperature
until a flavoring substanes having the aroma
and taste of cooked meat is oblained. The
amount of water involved in the reaction,
when employed, is of sufficient guantity to
wet the reactamts but comprises varying
amounts of water for each part of amino
acid present in the reaction mixture or nons
ai all for & ffat soluble flavor preparation,
‘The minimum ratio of water 10 amino acid
reactunt is preferably 511 by weight and the
minimum ratio of water to rihonucleotide re.
actant is preferably 5115 by weight where-
as the optimum tatio of water to amino acid
is 19:1 by weight. The reaction is gener-
ally carried out at elevaled temperaturs, pre-
ferably from 60°C to 200°C. For fat soluble
flavors the reaction temiperature will 20 89
high as 235°C. The reaction will normaily
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preceed unti all of the water initiafly prosent
fas been removed and the flavour product
is prossat i the reaction vessel as a dried
{righlc mass.

I desired the flavour reaction miny be
conducted i an ofl or fat to develop a falty
flavor, When this is done water s ex-
cluded from the reaction vessel and the pre-
farred range of reaction tfemperatures is from
1507C to 235°C and a time of shont 5 fo 15
mingtes is generafly adequale to complete
the reaction.

Tn accordance with the present invention
it has heen found possible to produce flavowr-
ing substances capable of ireparting to fvod-
cir¥e a savory meat-like aroma and taste,
espesially resembling that of cooksd meat,

The amino ackd reactant s eystine andfor
geine, although for the development of
in types of meat flavors, additioonl
amine acids may be added for erample in
the form of convmercial synthetic amino acids
or natwally occuriog protein hydrolysates,
whick will release amino aclds in fhe course
of e reaction.

+ ribonoclentide reactant which iy -
2 the praparation of the favor pro-
y be derived from ¢ paturally oceur-
ring product eontaining rihonucleotides of
miler  ribose-redical-coniaining complexes,
for example #t may be selepted from a large
senber of materials sech a3 mosinates,
cuatviates, other ribonucleotides, combina~

“of these or producis containing such
nucicotides or combinations o nafural pro-
dnets containing nuclsotides as well as syn-
fretie puckeotide materials.

Cysteing, cysteive-derbvatives oF amine
acid mizturcs haviag a high percentags of
are the nreferred sowrce of zmino
&0 A particalarly  pr red flavor
obtained when eystane or derivatives such
as the hydrochioride sall thareof predont
ates fn o aminn acld mixtere if, in fact, &
; of amino acids is employed.

1t has heen found that the ratio of the
ribonucleotide reaciant o amino acid re-
actant Ty a determining foetor in the develop-
ment of optimum Havor and, in geperdd, the
uceakle ratic of ribonueleotids broadly dzfined
ranges from 0.1-—4.0 parts by weight of ribo-
nuclestide reactaat to ome patt by weight
of the primary amino acid resctant. By
varying the ratios of reactive ingredients em-
plovad. the uliimate flavor characier changes.
Thiv result s a distnet advaniage of the
inveniion as ong is able to thereby approxi-
mate the partiewlar flavor of varinns tepes
and species of meat &8 may be desired fu the
particuiar sitaaiion. T many instances, 28
fitfle as 05 to 1.5 parts of ribonucleotide
for one part of cysiaine is sufficient to develop
a savory or meai-fike favor in the uitimats
product. The oxcess of  tibomucleotide
may, however, be added for its own in-

& op

herent flavor. Tt is the inherent favor-
calancing properties of the nucleotides that
is pardy tesponsible for the development of
its superior flavor by the application of the
improved process of the invention as con-
trasted with those methods of the prior art
which croployed those known ammo acid
deoradation agents such as the penioses,
hesaoses and aldehvdes as noted above. An
idea! ratin, for example, of oysteine o
siborucieotide reactant when used alone hag
been found to be 1O part of cysteine bydro-
clovide monohydeate to 2.3 parts by weight
of a 30/50 mixture of various nugleotides
stch a3 5i-incsinate and -guanylate or 2.3
parts of either S'-inosinate or Y guanylate
aene, 3 omust be understood that the
secleotide reactant of the reaction mixtare
ay he addad per s2, or as parn of a aatuial
proaguct, conaining e same, which will
reloase the mueleotide “in sity™ during the
eourse of the reaction.

The reaction which comprisas the develop-
ment of ths present Haver material will
ganeratly lake in the prosenee of a
Taree amount of water of the arder of 30

Ay

R
oo

D

paris of water [or exch one part of the am no
achl ant under generally elevated femt-

porattye and novmal or clevated  pressura
conditfons.  The renction time involved will
tepend {0 some exient upon the tamperatare
and pressure of the resction. A prefereed
; of reaction wuperaturcs will genetaily
seeen §0°C »nd 200°C and weaction
until (he reaction Is com-

=

‘

will procead

plete and the water presant has heen evapor-
ated. In this case the Jkmid is dissipated

virtually dry frioblc material remaing

saaction vessel,

avor developing reaction rmy alo

in ihe presence of the food pro-

n wiich the savory meatdike fover
2 < ad. i

‘ Tnt this particular
insiance, fhe ovstiae.containing or cysteine-
congising aming goid reagent wnd the ribo-
sucleatide and/or naturd materials contain-
ing tha ribenucieotide will act 8y precuesons
in the resction, which ghimately will valve
rosetion between the ribose mofety of the
rivonuclentde and the amino actd o form
e witimaty savory meatlike product or

flvor. n this case the ribomuclectide rev
aetant may b presest in the food product

which is morely reacted with the amine acid
reactznt to impart a meat flavour to the food
prodact.

An cxample of the wse of the products of
this invention mey be as part of a season-
ing mixisre added to various meat produets
where o supplementary meat oy SaVOTY
Tn addition, the flavor
invens
b2 added to processed proteins
e no meal flavor of their own

whick
and in which a meat or savory flavor is
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desired. A very common use is in the can-
ning indestry to flavor food products that
have heen or are to be sterilized or autn-
claved, which may result in a loss of some
of their natwal flavor. Under these con-
ditions the meat-like flavor s developed in
the processing the food produet.  There are,
moreover, food products which are pro-
cessed Dy the final wser such as dry soup
mixes, gravy mizes, and a host of other
similar maierials wherein the Savor ingredi-
ent I Incorporaied In the mix and npon
preparation of the mix, the deslrable meat
favor is imparted thereto.

By way of explanation of the funciion
of the formation of the meat flavor of the
imvention, it may be stated generally that
cysteine, cystine and oither amino acids are
degraded to form aromatic materials hav-
ing a meatlike fluvor, The aromatics pare
ticulasly derived from cysteine will give a
baslc a2t favor, while the other amino
acide such as glyeine, alpha or beta alanine,
arginine, Iso-leweine, threomine, profine,
glutamic acid, ysine, aspartie acid, tyrosine,
lencine, histidine and valine to mention a
few of these will import a particuinr meat
flavor thereln,  While it is praforred to use
single amino acids in those instances where
it s desirad to supplemeant the basic meat
lavor of the product, combinations of more
than cne amino acid may also be used, and
the synthetic recemic mixture oz well a3 the
aatwrally ccourdng dextro or leve forms
of fie acid may be employed. In some
nstances, depending upon the particalar
food product being {reated, the supplemental
amine actd ingredient may be added in the
forne of {ts hydrochloride, or bound up in
protefits or polypeptides which will, under
proper  comditfons, generate the desired
amiro acide under the conditions of re-
actipg,

As noted above, the reaction invelved in
the invention may be carrled out i desired
by simply adding the reagents to a sclocted
food preduct in which i s desired 1o de-
velop a meat flavor and then heating the
wroduct to effect rosction. One conven-
tional way of proceeding is simply to place
the foed 1 be flavered and the flavor
reactants in an auicclave snd reacting untll
a proper flavor is attalned.

The reaction products of the invention may
be sepavately propared and  subsequently
cenverted to dry powders by such com-
ventional fochuigues as  lyophilization or
spray dryinm  As a flavor additive they
may be added o food products in a wide
range of proportions extending from 0.1 to
10.0 por 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 circomstances which diciate the
level of flavor desired.

The flavaring substances of the invention,
when  independently propared and  incor-
porated o a wide array of food pro-
ducis may be added as either solutions or
dry powders as convenience dictates, These
may be used to impert a meaty flaver 1o
attificial food products or may be used to
anhance the natural flavor of fresh meas
products. The supplemenial aming acids
give varying specific flavors whick are in
addition 1o the basic meat favors maparted
16 ihe food product by the reaction product
of ribonuclzotide and the cysteine,

The Saver produced according to he in-
vention may be enhanced by the addition of
a mizare of 2,4 decadienal, 2,5 nonadienal,
undecanal and methyt solphide or wp 1o 3
2.pam. of an aldehyds,

The foliowing Examples illustrate the in-
vention, the amonnls of ngredients em-
ploved being in parts by weight unless other-
wise desivrated.

EXAMPLE RO, 1

390 grams of oysteine hydrochlodde mono-
hydrate amd 300 grams of hickory smoked
forula yeast were thoroughly stirred in 100
parts of water.

The reaction mixture, in 2 glass plate, was
placed in an oven and the mgredienis were
altowed to heat between 130°—135°C for
23 howrs, The yield of ernde nuaterial wasg
300 grams, The powdered residue had s
ham-like taste,

EXAMPLE NO. 2

30 paris of a 80:50 (% by weight) mix-
ture of commerical disodivm guanosise 5.
meaophosphate and disodium inosing 5t-
monophosphate, 20 pasts of cysteine hydro-
chioride monohydrate, and 100 paris of
hickory smoked forula yeast were thoroughly
stisved in 400 parts of water. The contents
were poured inte a large glass plate in an
oven set at {39°-—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

mixters of 40 parts of water, 7.54
oysteine hydrochloride monohvdrate
and 17.29 parts of a 30:50 (% by weight)
mixtare of cowmercial, disodinm guanosine
Ftmonophosphate and disodium inosine 5
monophosphate, was added an emulsion of
40 parts of gum acacia in 100 parts of water.
The combination was welb-mixed in & Bender
and spray defed in a commercially avail
eble spray drier unit,

The inlet temperature of fhe atomizer
varicd from 190°—235°C. The air flow
pressure varied from 3 to 5 kg per square
inch,

A yield of 40.2 paris of white powder was
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obtained which had a savory, chickendike
ador, An agaeous solution of the matertal
had a mouth-watering, chicken-meat Havor.

EXAMPLE NO. 4

To a 4000 ml vessel equipped with a
stirrer was added 1350 paris of water, 162
arts of conunercial disodipm imosine 5.
monophosphate, 108 parts of commercial
Lecysicins Ayvdrochiorids monohydeate and
540 parts of hickory smoked tortula yeast.

This medin: was then added to a Jarge
tray and placed in an oven set at 1307~
135°C,

After several hours of heating, the dried
residue was powdered, giving a yigld of 732
paris of mmterial which when dis§01ve{i in
water produced, & savory, @ zat-like odor
and flavor,

EXAMPLE NO, §
The following combination:

15 parts 24 decadienal
1 part 24 nonadienal
1 part undecanal

I part methyl soifide

at a level of 025—10 ppm imparls a
scticken fat” flaver to the moat flavor
already prepared in the previous Exampies.
The addition of proper seasonings (celery,
onjon, pepper, eic.) and athar favor materials
round off or sive a roasted character. The
following Fxamples 6 0 § Husirate reaction
in an off or fat to moduce a fatly flaver.

EYAMPLE NO. ©

A mixtiure of 6.5 g disodium S-inosinate,
43 . of Lrcysteine hydrochioride and 21.6 g
of hickory smoked fornla yeast was added
to 432 ¢ of stirred cocomut oif at 370
295°C. The total herting tme was eight
rimses.  The suspeusion whife stizring was
cooled to room terperature and the in-
sohuhle naterial removed by centrifucation
or filration to give & clear, golden brown
Higuid with a mufty or burned meat aroma
amd flavor.

EXAMPLE NO. 7
To 268 g (240 ml) of stirred, melted butter
il at 380—385°C was added a ground mix-
ture of 22 ¢ of Lecysteine hvdrochleride
monohydmts and 50 g of disodium 5t
inosinate. Total heating me was soven
minutes. Upon cooling down to 50°C the
clear Yquid was contrifuged or passed
throngh cheese cloth to remove coarse par-
ticles and thae allowed fo solidify fo a
vellow brown semi-solid with a savory.

roastsd beef aroma and taste.

EXAMPLE NO. §
A ground mixture of 1.0 g of Lecysteine

hydrochloride and 2.0 g of disodium 5%
inosinate was added to 300 g of lard pre-
viously melied and heated 10 195°C. The
mixture was heated further for one minute,
cooled to 130°C, and 1800 mi wood smwke
distiliate added. The mixture was shaken
well and the oil layer separated. Salt, pro-
tein hydrolysates, additional flavouring ma-
terials can be added to the fai fo prepare a
complete bacon or smoked ham typs flavor.

WHAT WE CLAIM I5:—

1. A progess for the production of 2 meat-
flaver which comprises reseting a  ribo-
nucleotide reactant with an amino acid re-
actant which is eysteine ot cystine until a
meat-fiavar develops.

2. A pracess as claimed in claim
wherain the rihonocleniide is derived from
a naturally accuring product comfaining
rhonuclenticdes or is a  synthetic ribo-
nuclectide.

3. A process as claimed in claim 1 oor

3 whersin (he ratio of ribonucleotide to
anno asid §s from 1:2 to 3:1 parts by
wa'ght.

4. A

-ocoss ng claimead o any of claims
i at elevated lemperature.

‘oeess as claimed in any of claims
rain the reaction is carried out in
water.

6. A procsss as claimed In claim 3§
n the minimum ratio of water fo
amino zcid is 5:1 by weight aud the mini-
mum fatio of waiet fo ribonucleotide re-
actant is 5:1.5 by weight.

7. A process ga clamed 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
whorain the reaction is carried out i an
oit or fat ot a temperature of from 150°C.
to 235°C.

6. A process as chimed i any of claims
1 to & wherein the amino acid reactant also
confelns st least one supplemental aminn
acid,

10. A process as claimed in any of claims
1 to © wherain a mixture of 2.4 decadienal,
26 ponadienal, undecanal and methvl sal
phide is added to the flavoring substance
prodaced.

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 favoring substance produced.

17, A process as claimed in any of claims
1 to 11 wherein the ribonucieotide reactant
is present in a food product which is re-
acted with the amino acid reactant to impart
a meat flavour to the food product.

13. A process for the production of a
meat-favor substantially as hereinbefore
described with reference to any of Examples
tto 8.

14, A flavoring substance when produced

1 to 3 car
5 A
1 1o 4 whe

Y )
bl
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by a process as claimed in any of claims 1
to 11 and 13,

15, A method of impuriing a meat favor
1o a food product which comprises admix-

5 ing with the food product a minor proportion

10

of a favoring subsiances a¢ claimed in
claim 14,

16. A method as clafmed in claim 18
wherein the food product contains a ribo-
sucleotide as part of its normal composition,

17. A food product when prepared by a
process as claimed in any of claims 12, 15
and 16,

18, A method of imparting a meat
flavar 1o a food prodect confaining natur-
ally occuring ribonucleotides which com-
prises adding cysteine andfor cystine and
heating the mixfore in the presence of
water.

ELKINGTON & FIFE,
Chariered Patent Agems,
High Holborn House,
53/54 High Holbhorn Bouse,
London, WCIV 6S8H.

Printed for Her Majesty’s Stationery Office by Burgess & Son (Abingdon), L4d.—1973,
Published at The Patent Offics, 23 Sonthampton Buildings, London, WC2A 1AY,
feom which copies may be obtained,

15
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Abstract of GBI3&70651 {A}

1357091 Flavouring NESTLE SA 20 March 1973 IS Aprit 1972] 12279/72 Heading AZB
Meaat-iks flavourings are prepared by reacting S-acetyl-mercaptosuccinic acid or its
anhydride with a vegetable protein hydrolysate andfor autolysed yveast. Flavour
srnhancers such as nucieolides may also be present. The reaction may be effectad in
an agueocus medium,
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(34) FLAVOURING AGENTS

7D We, CP.C. INTERNATIONAL mum quantity which can be added is governed
INC,; a Corporation organised and existing by the point whese it starts to interfere wadaly 50
under the laws of the Stare of Delaware, with the Hsvour.

United States of America, of International The proportion by weight of saccharide jn

5 DPleza, City of ¥nglewood Cliffs, State of the reaction mixture may be lese than 10°,
New Jersey 07632, United States of America, Conveniently the proportion of saccharide in
do hereby declare the invention, for which we  the reaction mixture may be between 94 and 55
pray that a patent may be granted to us, and 109, by weight,
the method by which it is to be performed, It will be appreciated that any saccharide,

10 to be pardenlarly described in snd by the such as a poly-saccharide, which can be
following statement:— broken down under the specific reaction com-

This invention relates to a flavouring agent  ditions, to vield a saccharide or saccharides 60
having a flavour similar to that of a meat which will undergo a Mailfard Reaction, may
exiract, and relates 1o a process for prepar-  be used,

15 ing such a flavouring apent. The process may be carried out in the pre-

It is koown that flavouring ageats can be  sence of water, The properticn of water in
prepared by a reaction referred to as the the reaction mixtuce may conveniently he at 65
Maillard Reaction. This reaction takes place Jeast 109 by weight,
when substances containing saccharides and The term amino acid component as used

20 amino acids or proteins sre heated together, herein refers to an amine acid or mixtuze of
Generally s grear deal of browning ocours amino acids which will undergo a Maillard
and certain flavours are formed, depending reaction but excludes the egg component. 70
on the mixture, accompanied by the reduc- The proportion of amino acid component
tion of sugars and amino acids, The import- in the reaction mixture may conveniently be

25 apce of the Maillard Reaction in the flavour between 407, and 509, by weight,
of baked foods is well recognised and various The amive acid corspenent may, for ex-
specific formulatdons subjected w MsiHard  ample, comprise a snitable acid hydrolysed 75
Reaction conditions have becn used for the protein. The protein msy conveniendy be 2
penduction of specific Saveurs. vegetable prowin. Thus, for example, it may

30 In accordance with the invention a pracess  be a protein derived from sun flower or sova
for preparing 2 Savouring ageat having a  beans.
flavour similar to that of a meat extract, com- I desired, the protein hydrolysate may be  §0
prises petforming a Maillard reaction st ele- fortified with monosodium ghitamate. The
vated temperature batween at least ope  proportion of monesodium glutamare in the

35  saccharide, an amine acid component as here-  reaction mixture may be between 25 °f, and
inafter defined, and an egg component selected 3094 by weight,
from the group comprising egg white, egg The egg component may be used in its 8§
yolk, and whele egg dispersion. unhydrolysed or in its hydrolysed form. Whese

The saccharide may conveniently comprise  the egg component is used in its hydrolysed

40 or include a monossecharide selected from  form, the cgg component may be hydrolysed
the group comprising arebinose, xylose, by means of a suitsble enzyme, The enzyme
ribose, glicose, mannese, fructose and sor- may, for example, be selected from the group 90
bose. comprising papain, bromolain, fickn trypsin,

If desired, the ssccharide may comprise or  fungal proteases and bacterial proteases,

45 include a disaccharide selected from the group We have found that where egg white or
comprising factose and maltose. whele egg is hvdrolysed, the reaction tends

The saccharide content in the reaction mix- to proceed faster than the reaction where 95

ture may be any suitable quantity, The maxi~

T

they are unhydrolysed. In fagt the reaction
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raie appears to approach the rate ai which EXAMPLE 2
- the reaction takes place when the egg com- Percentage by 65
ponent is not present in the reaction mix- Reaction Misturs Weight
tare. B
5 We have further found that egg yolk alone %ﬁ;‘iodmm Gluramate ;Ze;*
is not effective as epg white or whole epg, Dextrose 4%
although it does have 2 beneficial effect on Fresh egg white 10% 0
the flavour of the end produet. Water ' 1597
The proportion of egg component in the ‘e
19 reaction mixture may be hetween 2%, and Procedure:
50% by weight. Couveniently the proportion As for example 1.
of egg component in the reaction miture Temperatare: 90--93°C,
may be between 6% and 20% by weight. Reaction tme: ~3 hours 75
The reaction mixture may mclude a sul- The resultant product had an excellent
15 phide component which may be a plant juice, meat extract-like flavour.
for example, & juice derived from cabbages
or oufons. :
The prnpurgonbeof iu,icg in the reaction EXAMPLE 3 Pexcentage by
mixture may be between 5% and 30%, by . . g
20 weight. When the juice is present in the reace Rc:at:t,mn Mixture Weight 80
ton mixture, the juice may replace any or Protein hydrolysate 447,
some of the water which would have heen Monosodium glutamate 248,
included in the reaction misture. Dextrose 4%,
It has been found that, in 2 number of Fresh whole cgg 10%,
23 cases, the reactants of the mixtare react Water 18% 85
vigorously while large amounts of .gas are
evolved. The end product of the reaction 35 Procedure:
usually dark brown i colour and can heve  As for example 1.
a greater flavour intensity tham a Maillard  Tempersture: 908500
30 Reaction end product which has been made Reaction time: ~4 houxs
by reacting the same amino acids with the The resultant product had an excellent 90
same muono-saccharides. Furthermors, it has menat extract-bke flavour.
been found that the flavour obtained can
closely approach 2 nmwearlike Baveur as EXAMPLE 4
35 opposed to the flavour obtained by reacting Percentage by
the same amino-acids with the same mono- Rescrion Misture Weight
saccharides without the addition of an egg
cemponent. Protein hydralysate 449/, 95
The invention further extends to a flavour- Monosodium glutamate 245,
40 ing agent having a flavour similar to that of Fruclose ) 45,
a meat extract, whenever prepared by any Fresh onioa juice 185
process as described herein. Water 0%
The following non-limiting examples are
illustrative of the invention. The contro! ex- .
45 amples which do not include an egg com- lgrogedm:e: o 1 100
penent, llusteate the effect of the egg come- R; ?.r EXITRE 30 mi
ponent i the resction, action time: ~20 minutes
The resultant prodnct had » pronounced
BXAMPLE 1 onfon flavour.
Percentags by
50 Reaction Mixture Weight EXAMPLE § . . 105
mmercial hydrolysed pro- . . ercentage by
cntdn soii urider };hc‘: tgade Reacdon Misture Weight
game “Protex” by Messes, Protein hydrolysate 44
Frederick Bochm., 48/, Monosodium ghitamate 26,
55 Monosodium Glutamate 27, Fructose 45, 11
Water 18%, Epg white 109,
- Dextrose 6%, Onion juice 18%,
The mixture was heated in a water bath Procedure:
to 95°C until evolution of gas had ceased As for example 1. :
60 and the reaction was ebviously completed. Reaction time: ~-4 hours 115

The toral reaction time at $5°C was about
20 minutes. The favour of the product was
dull and uainteresting,

The end product had an excellent meat
extract-like flavour that could not he

identified with onion.
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EXAMPLE 6 ribose, glucose, mannose, fructose, and sor
: . Percentage by bose. R
Reaction Mixture Weight " 3. A process accerding 1o claim 1, in which
Protein hydrolysate 44¢/, the sacchgride 8 & dissccharide selected from 60
5  Monosodium glutamate 26%, the group comprising lactose ang maltose.
Dextross 4%/ 4. A process according to any of claims
i aF 1 te 3, in which the proportion by weight of
Cabbage juice 169, - el i N A p
Water ) 105/ i:;.)?;hamde in the veaction mixture is less than .
! o
5. A process according to claim 4, in whick
Procedure : the proportion of saccharide in the rexction
10 As for example 1. mixtare is between 4%, and 109, by weight.
Reaction time: ~20 minutes 6. A process according to any one of the
The end product of the reaction mixwure preceding claims, which is carried out in the 70
had 2 Havour, a large part of which presence of water.
could be identified as cooked cabbage. 7. A pracess according to olaim 6, in which
the proportion oi; water in thehreactinn mix-
ture ds at least 109 by weight.

15 EXAMPLE 7 N , 8. A process accardigg te gany one of the 75

ks Percentage by preceding claims, in which the proportion of
Reaction Mixture Weight amino acid component in the reaction mixe
Protein hydrolysate 4657, ture is between 40%, and 309, by weight,
Monosodinm glatamate 245 9. A process according to any one of the

20 Dextrose A% preceding claims, in which the amine acid 80
Epg white 104 component comprises an acid hydrolysed pro-
Cabbage juice 18%, win.

10. A process sccording to claim 9, in
Procedure : which the protein is a vegetable prowein.
. As for example 1 i1 A process according to claim 9 or 83

23 Reaction time: ~4 hours claim 10, in which the protein hydrolysate is

The flavour of the resaltant product was  Jortified with monosodium glatamate,
excellent, but could not be identified 12. A process according o claim 11, in
with cabbage, which the proportion of monosodium gluta-
mate in thi rf:actiog mixture is between 259, 90
. \ and 30% by weight.
30 EXAMPLE 8 Percentape b 13. A process according to any omc of the
Reaction Mixta em‘%n a%e ¥ preceding claims, in which the egg component
Faction Silxtre cight is used in hydrolysed form.
Protex 445/, 14, A process according to claim 13, in 95
Meonesodizm Glutamate 248 which the hydrolysed egg component is an
Dexirose 4% enzyme hydrolysed egg component,
35 Protenfitic enzyme hydrolised 15. A process according to amy ome of the
egg white 0%, preceding claims, in which the proportion of
Water 189 £Rg component in the reaction mixture is be- 100
tween 2% and 50%, by weight.
Procedure: 16. A process accarding to daim 15, in
As for example 1. which the proportion of egg compoment in
40 Temperatare: 90—~962C the reaction mixture is betwaen 6%, and 209,
Reaction time: ~30 minutes by weight, 133
The resultant product has a good mest ¢ 17, A process according to any one of the
extract-like favour, preceding claims, in which the reaction mix-
ture incledes a sulphide component compris-
WHAT WE CLAIM IS:— ing a plant juice.

45 1. A process for prepacing a Havouring 18, A process according to claim 17, in 110
agent huving & flavour simiar 4o that of &  whick the juice is a juice derived from cabe
meat extract, which comprises performing a bages or onions.

Maillard reaction at elevated temperature be- 19. A process according to claim 17 or
tween at least one saccharide, an amine acid claim 18, 1a which the proporton of juice in

58 component, as hereinbefore defined, and an  the reaction mixtare is between 5% and 115
&gy compenent selected from the group com-  30%, by weight.
prising egg white, egg volk, and whole egg 20. A process as claimed in any one of
dispersion, claims 1 to 19 substansially as described here-

2. A process according to claim 1, in which  in,
55 the saccharide is a monosaccharide selected 2L A process ss claimed in any one of 120

from the group comprising arabinose, wylose,

claims 1 to 18, substantially as described with
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reference to any one of examples 2, 3, 5, 7 STEVENS, HEWLETT & PFERKINS,
and 8. Chartered Patent Agents,

22. A flavowring agent having a flavour 5, Quality Court,
similar to that of & meat extract, whenever Chancery Lane,
prepared by the process as claimed in any London, W.C.2.
one of the preceding claims. Tel. 01405 8393,

Printed for Her Majesty’s Smﬁoueg Office, by tha Courier Press, Teamington Spa, 1975,
Publishad by The Patent Office, 25 Southamphon Buildings, Lonéan, WOIA 1AY, from
which copies may be obbained.
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{3 FLAVOURING AGENT

{71y We NESTLE S.A, of La Tourde-
Peilz, Switzerland, a Swiss company, do
hereby declare the invention, for which we

pray that a gatent may be granted to us, and enzymes capable of converting carbo- 50
the method by which it is to be performed, to hydrates,  pamiculardy  hexoses, into
be particndady described in and by dhe follow- hexose phosphates, pentose phosphates
ing statement:—— and Jactates,

The present invention is concerned with the
preparation of substances having the aroma Preferably, the amount of fresh meat used
and flavour of cooked meat. . is between I and 15% by weight of the aute- 55

In sccordance with the invention, there ds  Iysate/hexose solution, or a quantity of extract
provided a process for preparing a meat corresponding to such an amount of fresh
flavouring which comprises adding enzymes meat. An extract may be prepared using water
present in fresh meat to 20 agoeous solution  or a solution of a salt such as sodium or :
containing veast antolysate and a hexose, the  potassinmy chloride. The meat is advantz- 50
total dry matter content and the hexose con~  geously lean beef, and amouny within the
tent of the solution not exceeding, respec- range 3--5% by weight are highly satisfac-
tively, 25 and 1.5%, by weight and the yeast  tory. Subdivision by colloid milling is particu-
antolysate being present in an amownt of st larly preferred.
least 15 times the weight of hexose, subject- The yeast autosylate preferably containg 65
ing the resulting mixture to & treamment which  on a dry matter by weight basis, less than 2%/
comprises maintaining the pH of the solution  of reducing substances. Among hexose glucose
between 4.0 and 7.0, and Xts femperature at  and fructose are preferred, and the dey matter
below 37°C if the pH is between 4.0 and  content of the solution is advantageously
6.0, or at below 13°C if the pH is between  around 20/ by weight. 70
6.0 and 7.0, thereafter concentrating the solu~ The treatment at pH 4 w 7 is of partioular
ton to & dry matter content not exceeding  sigoificance, end it is geneeally desired io
654/, by weight, adjusting the pH of the result-  maintain the enzyme/substeate wixture under
ing concentrated solution to 2 value of 6.0 these conditions for at least 48 hours. Par-
6.4 and finglly heating the solution at & tem-  ticulardy preferred trcatment temperatures are 75
perature of 50 to 100°C for at least 15 129C and below, and the mixture may be
minutes, maintained at these temperatures for 60 to 70

The fresh meat enzymes used in the pro-  hours, Tt should, on the other hand, be noted
cess according to the invention may be added, that the wrestment temperature is adjusted
for example, s finely subdivided fresh, raw thaving regard to the pH, rather then wvice 80
meat or s an extyect of such meat. By “fresh  versa, which mesns that if the temperature is
meat” is meant raw meat obtained from the maintained below 15°C, the pH may vary
carcass of an animal wlanghtered not more than  within the brosd range of 4 to 7, whereas a
24 hours before use, or which has been pre~  pH of 4 10 6 is required if & temperature be-
served  at low  temperatures  (deepfrozen)  tween 15 and 379C is chosen. The pH adjust- 85
under conditions such that on thawing it isin  ments may be made by addition of appro-
all respect simnilar to the meat obtuined from 2 priate amounts of alkali, such as sodium
carcass less than 24 hours after slauglter. In  hydrexide, or an oiganic or mineral acid, for
patticular, the meat must possess enzyme example loctic acid, glutamic acid, aspartic
activity by virtue of the presence of enzymes  acid or hydrochloric acid. g0

of the following 3 groups:—

I

proteolytic enzymes, particalarly katepsins
enzymes degrading nucleotides such as
adenosine ttighosphate

fccording to one particularly preferred ep-
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bodiment of the invention, the pH may be
varied during the treatment, within the de-

“fined limits. Furthermore, when the pH is

between 4.0 and 6.0, the temperature may be
raised ahove 13°C, which has a favoursbie
effect on the kinetics of the enzyme reaction
and sliows the total treatment time to be
shortened.

Upon completion of the treatmenst, and
before conmcentration, the pH of the solution
is preferably adjusted to a value of 48 to
5.5, desirably 5.0—3.2. This pH adjustment
is desirable because loss of volatile aromas may
be reduced in the subsequent concentration
step, especially if evaporation is employed.
Insoluble matier present in the solution may
be removed before or after the pH adjustment,
Concentration of the solution, desirably to
abour 60%, by weight of dry matrer, may be
effected by classical techniques, such as evapo-
ration, seyerse osmosis or flashing.

The concentrated selution is then heared
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
64, e.g. 6.2. After heating, the concentrated
solution may be dred, or used directly a5 a
paste. If the paste is to be deled (spray or
dram for cxample) its pH is adventageously
lowered to 5.5 or below whereby aromm
losses may be diminished. The concentrare
may also be dried with a support or carrier
such as cora syrup, starch or a gum,

The finished produce has the characteristic
flavour and arotea of roasted meat, and may
be ysed in various foodstuffs, including soups,
bouillons, prepared dishes, canmed or frozen
food iterns, snacks and the like, as well as for
flavouring textured protein preducts obtained
by spinning or extrusion of vegetable or micro-
bial proteins.

A product having the aroma and Havour
or a stock or bouillon prepared from fregh
meat may be obrained by addition of 2 fat to
the concentrated solution before it is heated,
Depending on the flavour desired, beef or
chicken fat may be added, at = level of 2.5 o
3.0°% by weight of the schation.

Furthermore, exiracts of vegetables such as
celery, carrot or leek may also be added before
heating. Such extracts may be prepared by
conventional procadures, Involving cooking,
stripping, separation of insolubles and com-
bination of stripped aremas with concentrared
extract. ‘The concentrated extracts may also be
dried with a support such as malto-dextrin,

Finally, it is also possible to sdd various
flavour precursors to the concentrated solution
before heating, such as the following, cx-
pressed in parts per thousand of the doy
matter content of the concentrated solution; —

cysteine 0,103
methionine 0103
thiamine 0.05—02

Each of these substances may be added
singly or in combinations of two or alf thres,
i desired together with the optional ingredi-
cats noted previously (fats, vegewmble ex-
traces). Nucleotides such as inosine or guano-
sine monophosphate may be added vo rhe
finished product, at s level of 1—2°% hy
weight on dry matter,

The invention is Mustrated by the foliow-
jng exaraples, in which the percentages are by
weight.

Example 1

An aquecus solution is prepared contain-
ing 19 of glucose and 207, diy maiter of
yeast autolysate having the following com-
position ; —

Total nitrogen 7.7%
Aming nitrogen 4.3
Reducing substimces LI,
PO, 3.9%
Ash 23.8%,
Glatamic acid 437,
Dry matter A5,

4%, of fresh beef, ground in a colloid mill,
are added to the solution, the mixture is
conled to 10—12°C and mmaintained at these
twmperatures, with stirring, for 60 hours. The
pH is maintained at 5.

At the end of the treavment, insoluble solids
are filtered off and the solution is concentrated
by eyaporation to about 6054 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 then adjosted to 5.0 and the solo-
tion 1s spray-deled.

The resulting product has a strong Bavour
and aroma of roast beef.

Example 2

Ap aqueous solution of glucose and yeast
aufolysate is prepared as in Bxample 1, and
4%, of fresh beef, ground I 2 colloid mill,
are added. The mixture s cooled w0 10—12°C
and maintained at these tomperatures, with
stitring, for 60 howrs, During this time the
pH is adjusted periodically to different values,
as shown in the table. It should be noted that
berween any two adjustments, the pH will
itzelf have s tendency to decrease, so that the
actual pH may be below the lowest adjusted
value, particularly between 4.5 and 5.0 which
is the most favourable range for the action of
katepsins.

TABLE

Time (hours) - pH adjusted to
O (start) 7.0

18 6.0
24 5.5
42 5.0
43 6.0
50 end of treatmen

At the end of the treatment, insoluble
matter is removed by centrifugation and the
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PH of the clarified solution adjusted to 5.1,
The solution is then concentrated by evapora-~
tion to about 605/ solids.

The pH of the concentrated solution is
sdjusted to 6.2 and 39/, beef fat and 1%, ino~
sine monophosphate are added. The mixture
is heated for 40 minutes at 90°C, the pH then
adfusted t0 5.0 and it is spray-dried.,

The resulting product has the flavour and
aropa of & bouiflon prepared from fresh beef,

Ezample 3

Au aqueous solution of glucose and yeast
autolysate is prepared as described in Example
1, and 4%, fresh beef, ground in a colloid
mill, are added. The mixture js cooled with
stivting ® 10-—12°C and meintained for 66
hours with petiodic pH adjustment in accord-
ance with the programme st out below ; —

Time (hours) PH adjusted to
O (start) 7.0
18 6.0
24 5.3
42 5.0
56 6.0
66 end of weatment

Insoluble mater is then filtered off and the
resulting solution is treated as described in
Example 2.

The product has the favour and avorna of
a bouillon prepsred from fresh beef, with a
more meaty note than the product of Example

It should be observed that the pH pro-
gramune in the present example is such that,
by reason of its own tendency o decrease,
the pH of she mixture remains below 5.0 for
14 hours (42 to 36) which is particulaly
favourable for the action of katepsins, whercas
i, Example 2 the pH remains within this
range for only 6 hours. This difference, result-
ing in 2 flavour improvement, emphasizes the
significance of pH programming,

Example 4

An aqueons solution of glucose and yeast
agtolysate is prepared as described in Example
L. 4% of fresh heel, ground in a colloid mill
are added. The mixture is cooled with stic-
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: —

Tine
(hours) pH Temperatars
G (starst} 7.0 1012
18 8.0 1012
24 5.5 37
28 5.0 37
36 . 6.0 1012, maintained
until end of
the treatment
48 end of
treatment

At the end of the trearment, the pH of the
mixture is adjusted to 5.1 and insoluble matter
removed by centrifugation,

The resulting solution is then concentrated
by evaporation to about 683/, solids,

The pH is adjusted t 6.2 and 0.25% parts
per thousand cysteine, 0.25%/, parts per thou-
sand methionine and 0.15% parts per thou-
sand thisming are added w this solution, This
mixture is then heated atr 90°C during 40
mingtes and &ts pH is adjusted to 5.0.

The resulting product has the Havour and
aroma of roast beef,

The festures of the treatment described in
this example are its duration, which is shorter
than in the previoss examples, and the tem-
perature profile which has & maximum of
37°C during 12 hours. This raising of the
temperature petmits a reduction of the wem-
ment time,

Fxample §

20 g of fresh beef are ground in a coltoid
mill and suspended in 10 mi of a 2%/, solation
of sodium chloride ity distilled water. ‘This sus-
pension is maintained ar 10°C for 3 hours
with stirzing, and insoluble matter is then re-
moved by centrifugation. The insoluble matter
is_re-suspended a2t 10°C for 3 houss, with
stizging, in 10 mi of 2%, aqueous sodium
chloride svolution. After removal of insoluble
matter, the two solutions are mixed, provid-
ing an extract of fresh mear

The extract is added to 500 ml of an
agueous sofution of glucese and vesst sute-
iysate prepared av described in Example 1.
The resulting solution is cooled and main-
tained st a tempersture of 10—I2°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 concen-
trated by evaporation to sbout 60°% solids.
The pH is adjusted to 6.2 and 15 g of beef
faf, 3 g of dvied leek extract and 2 g of dried
carrot extract gre then added to the concen-
trated solution. The resulting mixture is then
heated at 90°C for 40 minutes, the pi
adjusted to 5.0, and it is spray-dried.

The resulting powdered product has the
flavour and sroma of a bouilion prepared from
fresh beef,

WHAT WE CLAIM IS:

1. A process for preparing a meat favonr-
ing which compriges adding enzymes present
in fresh meat to an aqueous solution contain-
ing yeast autolysate and a hexose, the totul
dry matter content and the hexose content of
the solution not exceeding, respectivaly 25 and
1.5%, by weight and the yeast autolysate being
present in an amount of at least 15 times the
weight of hexose, subjecting the resulting
mirtare to a treatment which comptises main.
taining the pH of the solution between 4.0
and 7.0, an§ its temperatere at below 37°C
if the pH is between 4.0 and 6.0, or at below
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13°C i the pH is between 6.0 and 7.0, there-
after concentrating the solution to a dry maiter
content not exceeding 659/, by weight, adjuse-
ing the pH of the resuldng concentrated solu-
don 1o 2 value of 6.0 to 6.4 and findly heat-
ing the solution at & wmperature of 90 to
100°C for at least 15 minmres,

2. A process according to claim 1, in which
the yeast autolysate has a2 content of reduc-
ing substamces not exceeding 29 by weight
on dry matter,

3. A process according to claim | or claim
2, in which the hexose is glacose or fruc-
tose.

4. A process gecording to any one of the
preceding claime, in which the treaspment is
effected at a temperature below 12°C.

5. A process according to any one of the
preceding claims, in which the cnzymes are
added to the solution of yeast autolysate and
hexnse, by mixing, as fresh, raw, subdivided
meat.

6. A process according to claim 5, in which
the amount of fresh meat added is 1 ro 159
by weight of the solution,

7. A process according to any ong of daims
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 onme of the
preceding claims, In which the treatment iz
effecied doring at lesst 48 hows.

9. A procesy according to any one of the
preceding claims, in which after the treatment
and before concentration, the pH is adjusted
to 2 value of 4.8 to 5.5.

18 A process according to any one of the
preceding claims, in which before heating, the
pi of the concentrated solution is adjusted
to 6.2

11 A process sccording to any one of the
preceding clabms, in whick 2.5°%/, to 3%, by
weight of far are added to the concentrated
solution before heating.

12. A process according to any one of the
preceding claims, in which a vegetable extract
is added to the concentrated solution before
heating,

13. A process according to any one of the
preceding claims, in which at least one of the
following substances is added to the concen-
trated solution in the specified amounts:—

cysteine 0.1 to 0.3 partsper
thousand on

methionine 0.1 to 0.3 weight of dry
matter in

thiamine 0.05 1o 0.2  concentrated
solution.

14, A process according o any one of the
preceding claims in which, after heating, the
concentrated solution is dried.

15. A process according 1o claim 14 in
which after heating and before drying, the
pH of the concentrated solution is adjusted to
a value not exceeding 3.5,

16. A process for preparing o flavouring
agent substantially as hercin described with
reforence 1o any one of the Bxamples,

17. A flavouring agent prepared by 1 pro-
cess according to any one of the preceding
claims,

ELKINGTON AND FIFE,
Chartered Patent Agents,
High Holbom House,
52/54 High Holborn,
London, WCIV 68H,

Agents for the Applicants.

Frintad for Har Majesty’s Stationery Office, by the Coyrier Pross, Leamington Spa, 1975,
Published by The Patent Offes, 25 Southampton Buildings, London, WCEA 1AY, from
which copies muy be obained.
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PATENT
(21) Application No. 12096/74

(31} Convention Application No. 342360
{33} United States of America (US)

{44y Complete Specification published 25 Aug, 1976

(31) INTCL® A23L 1723117227 1/22%
(52) Index at acceptance

A2B 6A
(72y Inventers LIM CHHEANG CHHUY

SPECIFICATION

(22) Filed 19 March 1974

(11

(32) Filed 19 March 1973 in

and EDGAR ALLEN DAY

{54) EDIBLE COMPOSITIONS HAVING A MEAT FLAVCR
AND PROCESSES FOR MAKING SAME

{71} We, INTERNATIONAL FLAVORS
& FRAGRANCES INC., 2 coiporation orga-
nised and existing under the laws of the
State of New York, Uniied Sutes of
America, having an office at 521 West $7th
Street, New York, New Yook, 10019 Uniied
States of Americs, do hereby declare the in-
vention for which we pray that a patent may
be granted 1o us, and the methed by which
it i5 1o be performed o be partevlardy des-
cribed in and by the following staierent:—

Background of the Inventon
This invention relates o Havoring food-
siofly, o compositions for Swvoring {ood-
stuffs, and to the products zo obtained.
Much attention has been devored o dm-

proving the flavor of foodstuffs and particn-

larly the flavers of meat products, frdts and
FPublication

(1) U.S. Patent 3,304,017
(2) US. Patent 3,519,437

(3) T0.8. Patent 3,532,514
(4) Belgian Patent 740,221
{5) U.S. Patent 3,645,753

&) U.S, Patent 3,394,013

{7y U.S, Patent 3,394,015
{8 Geeman Offen. 1,932,800

{8} U.8, Patent 2,918,376
{10y U.8. Patent 2,887387

confectionerics, There is also a nesd to pro-
vide campositions and processes for improv-
ing the flavors of meat products such as
patss containing beef, lamb, chicken, duck on
turkey meat, of for providing savory meat or
poultry Havors to foods containing a low
level of meat products eriginally heving puly
a low level of flavor.

A substantisl owmber of investigations
have been carrfed cur welating to reacting
such materials as amine acids, hydrelysed
vegetable proteims, supars, sulfur-contsining
compounds (eg,, cysieine and hydrogen sul-
fide) and ribonucleotides in an effort to pro-
duce meaty testing  products  iscluding
poultry meat tasting products, or ingredients
therefor. Thus, for exampls, the following
publications set forth such resction products
and msthods for preparing same

Reactants

Pouliry meat flaver produved by resctng
thiaming and & mixture of amino acids.

Poulury flaver produced by reacting thiamine
and 2 - anunpethane salfonde acid

Cysteine, sugar, fatty scid materiak
Reducing sugar and fish product extract.

Enzymatic digest of mear extract hydrolysed
vegetable protein and yeast autolysate.

Sulfer-containing  compound and hydeolysed
vegetable protein (sugarfree)

Thiamine and an aliphatic carboxylic acid.

Hydrogen sulfide and a 4 ~ hydroxy - 2.3 -
dihydrofuran -~ 3 - one.

Fish prowin hydrolysate and cysteine.

Fish protein hydrolysate and saccharide,
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However, none of the foregoing veferences,
disclosing processed food Havoring watexials,
discloces the production of a nateral mieat.
flavored materizl from seactants containing
oo egy product and hoving low protein
ovels aad wherein one of the reactents §s o
meat engymatic digest and ansiher of the
key resctangs B g sulfr-containing  com-
pound. Although the above-mentionsd TS,
Patent 3,643,753 deserihes reacsion products
whereln one reactant is an enzymatic digest
of meat extract, and another reycrant & a
mixtue of amino acids, e, hydrolysed vege-
tble protein, the reaction product disclosed
does not have the full bodied meaty Savor
with the substantially awthentic mourhfes] of
the flavors of shis invention, and no suffur
containing compound s set forth oy ona
of the reactants, In addition, thismine or 1
salt thereof of a precumsor thereof v not
intluded as one of the seactams,

The reaction product of cyatcice and a
hydrolysed vegewble prowin of U.S. Patent
3,394,015 is different in knd from a resction
product prodaced under conditions disclosed
in U.8, Patent 3,394,015 except that the
hydeolysed vegstable protein & replaced with
an enzymstic raeat digest,

Copending British Application  51803/73
discloses a reaction product whercin gl of
the abovc-mentioned reactants are used 1o
form such a reaction product ezcept that
et enzymatic digest is not disclosed 33 one
of the reacmras and epg product ase mot
omitted 95 reactants, The inclusion of eow
products and the owission of enzymatic meat
digest in thy copending patent application
gives rise 1o resction products which e it
ferent in kind from these of our invention
aa set forth herein.

Copending British Applicadon 51903773
{Serial No. 1444,793) akso discloses a meas.
flavored product produced by mesms of g
beat reaction of () an egg sroduct feg, eag
yolk} which may or may ot be cnzysatice
ally digested f#} 2 mear pradacs whick 5y
or may wot be enzymadelly digested and
{tif) 2 sulfur compound sach 33 eystine, The
Inchusion of an egy product in this copending
patent application gives e to reaction DIo-
ducts which are different in kind from those
of our invention as set forth berein, Further
more the inclusion of an egg product may in
several instances be deirimenrsl where the
individual ingesting the product i allervic to
onre or more of the chemicel componants of
the epg,

This invention wlates to novel weat {in-
cluding poultry meat] flavoring compositions
and o processes for preparing thenr,

The term “meat™ in this disclosure is ine
wnded to Include such edible animal o=
i2in as varipus types of besf, veal, pork, lamb
chickeq, turkey, and duck meat, Thus, the
e “meaplike” B inmoded herdin o opor

only include “Beeblite” but alio “pouliry
meat Hke™,

Food preducts ephenced with meslike
flavorings are well known and have long been
used, There & considerabls demand for mear
fiavored and poultey flavored products wheree
in there is little # any actual beef, veal, pork,
tamb or poultry weat and where farger quan-
titdes of vach mests are oither UBRSDIISATY OF
are actually undesiveble, Thus, for example,
in the preparation of sauces, grevies and
puress 3 becl, vesl, pork, lamb or pouliry
flaver s desired, bur it is nacessary o coaok
the desied meat and then zemove seid meat
by staindng or wsing some similar uperaton
to obrain the final product ready for use,

Addidonally, wiere weighs, space amdfor
storage capacity are problems, eg. when a
convenionce food s prepated, the presence of
relatively large quatitities of the sctual meat
may be uvndesirable becawse of deterioragian
problems in storage. Morcover, there are
eccasions wher stexilising or otherwise e
serviny relatively karger concentrations of the
natual product i3 extreniely deleterions to
the flaver of the natural matesials and the
desired natural flaver fs lost.

United  States  Pawents  3,394,015:
3,394,016; 3,394.017 and 3519437 ze well
as copending Rritich Agplication $1903/73
in part, provide sclutioes to the aforemen-
tioned problems by providing methods for
the production of poultry znd other meat
flavors which contain 2 substansial number
of the notes of nataral poultry and other
meat flavers bur whick do not conuin any
actual meat products, However, these several
patenis and patent epplications do nor teach
techniques for producing ighly inlemsified
end controllad mear or poultry flavors hav-
ing nwuthfeel and Aavor nuances clezely oo
sexbling those properties antributable to the
actual natural mcat end poultry mear Savors,
Purihennore, the above-mentionsd putents
and copending patent applicstion do not gis-
close our highly refined techuique for re-
producitly duplicating a specific desired mear
or ponhiry flaver, (1) without including very
substansial quantivies of the sotual mezat, the
flavor of which is dosired to be duplicated
in the infdal reaction moss, and sull 2
providing such highly intonsified controlled
meat or poulry favors having mouthfeel
and flavor nvance: closely duplisating those
of the waid desfrsd natueal flaver. The term
“controlizd” s intended te meme the deter
mination, in advance, of the sprcific quality

of the flavor desized to be praduced, fe.g.,
“rescrzd beef”,  “vesl”, “sork”,  “lamb”,

“duck mes”, “white tuskey mest™, zud
“chicken meat™) by using the appropriie ro-
actants in the proper proporidon.

Alhough the aferementinusd pubilications
and pawsat ppplications

. 1
maat flever spplications. the high degree of
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conwwel of quality taken together with the
high istensity and an sbiliy to duplicate
mouthfee] and substandally =it of the flaver
nuances of the variows meat flavors is not
taught therein.

Purithermere,  clthongh  copending
Brirish Application 31903/73 (Serid Ne.
1,444,793} also disclosed processes for pro-
ducing highly inensified controlled meat
flavors baving mouthfeel and faver nuances
closddy resembling those properties suribut-
able to actual natural meat flavors, the pro-
cess encompassed by sald earlier filed cage
{f) gives mise to ment Havors which are dif-
ferent in kind from those creaed by ithe pro-
cess of our invendon snd () require the
use of an egy product or enzymatic digest
thereof, specifically exclnded frem the pro-
cess of our mvention.

Accordingly, this invention provides speci-
fic repreducibly conurolled beef, vesl, posk,
lamb znd pouliry fSavors as desired, not only
insofar as their flavor nuances are concerned
but also insofar ss the mouthfee! of such
flayors are concerned produced without the
need for using any egg components.

This inveution also provides essentially
nawmral particularly controlled mear flavorsd
products which are suireble for incorporadon
into a wide range of feodstefls,

According to the invention ther is pro-
vided a process for prepating a flavoring
composition comprising forming an Intimate
mixture of i —

{1) an enzymatic digest of meat; and

(2) 2 sulfur-containing componnd selecred
from sulfur-conmining amino-acids snd salis
thereof other than thiamine, thiamine precas-
sors or salts theveof, alkyl mercaptans, alkyl
sulfides, alkyl disulfides, amincalkane sulfonic
acids and- sslts thereof, hydrogen sulfide, and
inorganic sulfur compounds of the general
formulas MSx (in which M i au atkali o
alkaline carth metal or ammonium and Sx is
sulfide, polysulfide, or hydrosulfide);

gnd heating the miviers in the absence
of my epg prodacy w produce 3 mem
flavored composition.

The edibke reaction products produced by
the process of our invention are mear flavor-
ing materials or bases. Accordingly, codible
compositions having enhanced flavor and
which comprises a food and the eforesald re-
action product are further within the scope
of our invention. In addition, other reacianis
are used to modify or angwent the particular
meat flavor without changing, in knd, the
resulting specific meat flaver producad. Thus,
for example, acid salts of thiamine in the ree
action mizmre will give rise o 8 more
nateral fntense meary flavor but will not
bring abont a change & the specific nature
of the meat favor produced. Other marerisls
that can be added fo additien or in Hew of
thisming are thiszole alfanels {which are, for

example, thiamine precursors) such as those
described  in United  Statewents  Patent
3,681,088 and other frec amine acids and
polypeptides.

The enzymatic digest of meat such 55 en-
zymatic digest of turkey et is prodused by
mixing said meat, preferably in the form of
powder i aqueous wedia with an enzyme
which s the sbility to eifect selecive clsay-
age of the pepdde bonds losated in the
molecular structure of the meat protein. The
enzymes wsed in digesting the meat protein
are as follows:

{1) Papain

{2) Pilzprotease S (produced by Rochm
G.MB.H, Darmsradr Germany)

(3) Rhozyme P 11 {produced by Rohm &
Haas GMBH., Darmstady Germuany)

&) Bromelin

(5) Pepsin

(6) Trypsin

(7} J-25 (produced by Robm & Hass Inc
of Philadelphia, Pa.)

(8) Protease 62 {produced by Rohm &
Haaeg Inc. of Philadelphin, Pa)

(YHT Proteolytic 200 (produced by
Marschell Division of Miks Labora-
waies, e Blkhary, Tndiang)

(10 Fungal  Prowase  (produced by
Marschall Division of Miles Lubora-
torfes, Ine, Elkbart, Indiana)

{11} Prolase MT-7820 (produced by Walles-
stein  Laboratories of Martin Guove,

{123 Molsin  {produced by Seishin Phar-
maceuticals Lid, Noda Shiba, Japas)

(13} Mylase

{14; Bakierian Protease N {produced by
Rothm: GMBH, Darmstadt (Ger-
many)

(15} Protesse enzyines produced  according
to the processes ser forth in German
Offen., 2,063,988, published on July 28,
1972 and assigned to Henkel & Cie

G.MB.H.

Of all of the above mendoned enzymss,
the most preferred for digesting meat pro-
tein from both & commarcial standpoint and
organaleptic standpoint for fhe purpose of
s invention are pepzin and mylass,

Furthermoore, when producing the cnzy-
matic digest of the sbove mentioned meat
protein materisd, it & preferred to wix the
enzyve with the wmear soaterial at a tempers-
e of from 40°C wp te 75°C in agueons
medie for a period of tme from 10 houss
up to 150 hows. Periods of time greater than
200 hours sndfor temperatuzes higher fhan
73°C will give tise to a product which
i keas desirable for the purpose of subse-
quent eaction with the sulfurcontaining
compand, On the other kand, temperatures

below 40°C and/or times of miving below
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hydrosulfide and sodivm sulfide, Instend of
sodivme  compounds, corresponding  com-
pounds ¢f potassion, calcium and amms
may be weed. Any such componnd srgplayed

atoms, Especially preferred are nenentan

y preferre rpemtaml, ne
he:«:m]‘ais n-heptanal,  24-nosadfenal,
decadiens], and 2.4undecadienal, 2\
ody, these aldehydes and/or ketonas
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égu h’“’fﬁf: i;{rsﬁﬁ%f;vz? egse t‘o mﬁy' ahpaz'ua‘ﬂy nuust e capable of reaciing to pive the de- 65
symatcylly digested meat product which  sived specific natural mest note
Egeuld‘ not give vise o 2 produst having pre- Other  organic 'ulfur-cente‘:ining com-
5 tuﬁ?hg-o :‘)1::::; mgg;;si ma%;ix*{eel“:ind‘ tex-  pounds useful in the practice of our faven-
e o menu . °c"; é.;g‘;m:,'“md‘ gﬁs‘)dugm‘g hon iuclude methyl wercapuan, oyl mer-
fhe Shase men “:ﬁ : %;de‘.u\.: ng.jt,: it i captan, and ?rcgyl werceptan, dimethyt sul- 70
ol proper pH sdjustioenss be  fide, dimethyl disulfide and methyl cthyl sel
wade on the cozyme-proein materiel-wawr fide. ' S R

o %, rior 1o iambatin. Sui:a?ﬂe pH ranges  The term “sulfur-contining compounds™
vaty from 3 up w 6 and comstant pHDs are a5 uweed heroln § i {
obtainable by msing Appropriae b f% Jeed hereln is not inmnded to inchude
o gimable by z{vicligss]id ; ?ré‘f? ;é,u gersi eg thianiine or Luamine preciwsers or acidic or 75
gt e &0 wm dizeid phosphate  basic salts of thismine, Such thamine salis

of 46. N or precursors of thiamine or thiamine per ze

- énzé form Sulfur-containing compounds” 3% used prefecably i addition to the “sulfur-

> I imended fo mesn sulfur-containing awing  SORilRIng compounds” of our invention in
acids and salts thereof which have the gbiliy thS reaction mass. 80

fo liberawe hydrogen sulfide when rencted, o Additional flavor nuances may be inso-

alkyl mercaprans, or alkyl sulfides, or mlkyl duced into the reaction product of our fin

oy sulfides, or amine alkene sulfonic acids or vention by Incorporating into the reaction

20 salis thereef, c.p. the sodium salts of aming 185 prior w or during the hest reaction,
ethane sulfonic acid (tewsing). The term “cd thiszole derivatives, such as, for example, 8
fur-containing compounds™ may slo fncede  thiamine hydrochlorde and/or 4 - wethyl -
an morganic sullur compound or hydrogen 5 - (F - hydromyethyl) - thizzole, Instead of
sulfide stself, each of which is adspied to USing thiamine hydrochloride, the thiamine

2 liberate g flavor under hesting with the en. Ty be used a8 a frec bases bt it s prefes-
zymatic digest. Such inorganic suffur com- @1y cmploged oy an acid salt and, indeed, 90
pounds gre designated hewin m having the ©¢ Bydrockloride is especially saitable. In
formula MS., wherein M is selected from  2ddition, free amino acids, such as alanine,

%0 the gronp consisting of an albali metal feg, loucine, valine, glutamic acid and Jox various
sodium or potussium), an afkaline earth mstal  Polypoptides including dipeptides and tri-
fe.g. eal:::mm or magrssium) and ammonium  FEPdes may also be added to the reaction 65
and 8. is selected from the group copshiting 1099 prior 1o or during the heat resction
of suliide, polysulfde and hydrosulfide, process. In additon, quandties of nucko-

When hydrogen suffide or o iyl — tides may be added prior to, duting er sub-

35 n is used, it & HCCIRETy 10 CONUOL i sequent fe the reaction between the sulfus
amonnt used so 35 to avold overpowering o g compound and meat powder en- 100
the sroma of the product with the aroma of o0 b dpest. The preferted nucleorides
the mercaptan or the hydrogen. sulfide, The used fn e p pactice of Mhis invention ace
albyl merceptans 2nd Slfide: prefesably con,  Tixturss of disodinm inosinate and disodium

40 win from 1 up f0 6 cabon spne The guanylate, In addition, prior to or during
aliyl disslides preferably contain 1 <o 3 the reaction bewween the selfur-containiag 105
carbon atame. Cysteine and methionine and o bound 30 the carymade mear digest, a
their splts, such as cysiolne hydichlodds, ooonly¥ S 5 eacchaside material such a5 &-
arc especilly  preferred sulf&r—mﬂtainﬁﬁ; dyi,ofe,.rsbnse, SRCTOIE, .and dextrase may he

45 amino acids or salts thereof, Hspecially pra. pded i oxder (=2 oodify the resuliing meat
forred products ressmbling patursl faver  The favor. 11
and having the nanual texture snd monthfes] When producing  specific poultey meat
attibutable to such natarel favor are pro. favors, elkyl carbonyl materials, such as
duosd b v means of first producing 4 mglase ketones and alkyl aldehiydes can be mixed

50 enzymatic digest of powdesed chivken wmear xnj:o the reaction system uring or suboequent
and then hesting @ misture of such cuey. to the heating swep, Tt is gentrally preferred 115
rearic digest with cysteine hydrochloride in 244 thewe materials after heatng the 1o~
the abseace of any oxg producs, ?C?{O? mas since they are generally velatile,

i;;-;'s eine and eysting sre sulfur-rontaining ;1;1“ ’g‘slf:bkigﬁcf xggy 'BSI:? g du{mg Ehe heat
55 amine acids readily evsflable as free amino (lfb.t_’h" inw t’c misicna ) uéﬁﬁ o i oot
atids or a5 sufts By ooy free s © inveaton are prefersbly alkanonmes 120
its and basic, Pre-  and hydroxgesubstituted all aini
ferably, the acid sals, especially the halogen 1§ % g rban, atoms mch e g
zcéﬂ @sda!‘ss, sich as the hydroddoride, are a’;f;[ m;(;iwlcrf?{r,?;; Mﬁ;‘? szs}véléta]s diae my%
uiilized. The inorsemic sul taind kel e L
60 compounds menﬁanegd;bcﬁ% L;;i‘;ﬁg: n\ﬁu{g Ehe N nchydes e prefossbly the alde-
nhde s ydes contining from 5 ug to 12 carbonr 125
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employed at levels ranging from 801 up
0.1 times the weight of the weat powdw
enzymadc digest wsed

The resction bewween the sulfus-contain-
ing compound and the meat powder enzy-
matic digest is preferably carded out at re-
fux conditions (ususlly over 100°C) at prese
sures of between 1 and 10 atwossheres for
peciods of dmes of from 0.2 up o 10 hours.
It is to be emphucized that, generally, for-
pertres above 400°C muke the reaction
difficls © contrel and mway well produce
uncharaceristic bormt anes oven with very
short reaction: times feg of the order of
10—20 minutes). Accordingly, it i preferred
1o carry out the reaction ar temperatuses of
from 100°C up o 350°C; untl the desired
flavor development is achieved. 8s stated
abovyy the heating pevinds may mnge fom
about 0.2 hows up w about 10 hours de
pending upon the heaiing method used.

Where it g desited, the process «an te
carvied out on a barch basis In small quan~
tities of, for example, 50 1¢ 100 graos or it
can be carried our batchwise, semi-con-
tnwously, or continuously on mwuch larger
quantities of 500 kilograms or more,

In preparing the enzymatic meat digest a
preferred ratio of enzyme to meat matedal
{e.g. turkey powder) s fromx 0.1%, wp to
1%.5 peeferably from 0.3%, wp to 04, The
weight percent of sulfurcontining com
pound based on enzymatc mear digest &
from 15%, up 1o 28%.; preferably betwesn
2% and 5%, Where it is desivad to use thia-
yole decivatives for the purpose of in-
troducing additional flavor muances into the
product of our invention, the weight rato of
thiszole derivarives Jeg thiamine hydes-
chioride) to sulfurcontaining compounds is
berween 0.25:1 and 1:1; preferably 05:1
Where it s desired to use a saccharide
watedal In the reaction mase in exder to
introduce stll additions! favor owances inte
the product of our invention, the weight ratin
of saecharide 1o sulfur-containing compound
is between: 10100 and 1:3; preferably 1:6,

It should be noted that the presence of
the saccharides in the reacion mass gives
rise to o reaction preduct having somewhat
intense sweet meat flavor characteristes (eg.
poultry or sweet port nuances), Care should
be exercised in udlizing such ssecharides,
however, sinoe they may ®ed o contribus
soree burat ootes w the nhimate reaction
product, When wed, svitable resubts are eb-
tained at levels ranging up to abous 25% hy
weight based on the total weight of the re-
action mass, Preforably the range i from
0.5 10 5 welght pereent of the oversll zeac-
tion mases. This range is further limited by
the preferred ratio of saccharide w sulfue-
containing cempound,

Preferubly, bui ner necesarily, a large
weight excess of water or other reaction

mediem (o.g., boef fat, vegetahle fat, chicken
faty duck fat, and fatiy ncid glycedides, such
zs “Weobee M-5" prodiced by the Dew
Chemleal Division of ULS. Filter Corporstion
or fish oit or mixwres of such fats and cils
with water either in emulbsified or non-emul-
sified forms} &8 used in propaving the e~
zymatic mest digest ured in practising our in-
vention, altheugh suck excess is not essentlal.
Varying amounts of water or fat or fish off,
for example from abaut 1:1 up o ebowt 10:
1 by weight based on the total weight of
the remainder of the engymatic wmest digest
cart be wsed, T the case of aguepus mistures
after mixing of the cnzymatic meat digest
with the sulfur-containing compound and
after the subsequent reaction with the sulfus-
containing compound the water can be at
Ieast partially evaporatad to produce a solid
or a semisolid edible composiion. When
using triglyceride fats, the fatty acids pre-
domimanely mange in carbon chain length
from 20 carbon atoms te 22 carbon atoems.
The term “triglyceride far” will be under-
stond to mean both fats and ofls. It s pre-
ferred thar the rriglyceride fats be refined,
bleached and depdorized. They can be in
ﬂ:gér natural forme or they can be hydrogen~
ated,

The quantity of reaciion product wtilized
in thy practice of our invention when added
to 3 foodstuff can be varied © provide a
wide range of meaty flavors. At levels as low
as 0.1%,, the reacdon product begins to fme
part 2 very light, almosr undefinable sensa-
tion in sgquegus solaticn. As the level &5 ine
creased to (00.2%, a different pleasamt meaty
like character i3 imperted 1o anx aguedus
solation. As the level resches 0.5%, a definite,
good characteristic beef, veal, pork, lamb os
poultry meat lke flavor and sroma iy ob-
ained and this level persists up to fevels
of 2% and beyond, where the substance
leaves a Hoht, Hngering after taste, At levels
higher than 19, not only is the specific meat
flavor indistinguishable from the natursl meat
flavors but the mouthfee] and texture pro-
vided by the reaction product of our inven-
tion are substantially identicel to these pro-
perries provided by the naturel meat flavor
desired, AH parts, proportions, percentages
and zaties herein are by weight unless other-
wise indicated,

The reaction product of cur invention can
be zdded in pure form to feodsteffs or in
adosixiore with other flavers audjfor aroma
imparting ingredieats andfor in pdmixture
with other non~toxic edible solvents f{eg
water, ethanol, wines and  liqueurs),
thickeners (e.g. starch paste) carriers and ex~
tenders {eqr bread crumbs), The resulting
mixtures may be used #s such or may be fur-
ther processed as by heating.

Fo will be understood by those shilled in
the art that regerdless of the purity of the
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reactants used they should contain na nomious
or nojsomme components which would fnter
fere with the flavor conferred on fondemfs
or o i safery for wse in edible waterisls,

It is contemplated herein that foodstulls
flavored according to this invention inchude
both solid and Hqnid preparations far oral
consumption. by huwan beings and by
animals particularly warme-blocded domwestic
animals, such as are used for pets or raised
fer consusption,

Toe products of our invention mway be
provided as dry solids, in liquid mixesees or
in pastes. Preferably, they are prepared by
heating, in the absence of any egg products
such. as egg yolk, the mear powder enzymatic
digest in conjunction with the sulfur-contain.
ing compound wherein at least cns of the
foregoing materials 5 mixed with fis egual
weight of water, The resulting end product
may be used 35 such, or it may be conceq-
trated for uee, If solid products ase desired,
the same may bo obtained by drying the
Hiquid mistires. The aquecus compositions
are dehydrated by spray-drying  although
drum-drying, frecze-drying and other drying
procedures are alse applicable © the raac
tion: product of our invention, A solid carrfer
is often added to the liquid miximre hefora
dryinz,

When carrying out the spray-drying pro-
cess which is the preferred drying process,
we have found that corriers gre useful in
extending the Havor of cur wroducts when
g prepured. These carrlers do not diminish
the quality of the flavor, but they swbilize
it and focresse the shelf fife of the oro-
duct. Polysaccharides having relatively come
plex strocumes amch a5 gom awwbic, g
tragacanth, eum karaya end gear pam ond
mistures of same are wseful, 43 are cellulose
derivatives such as methyl cellalose and cap-
bozy methyl cellulose or pariially hydrolysed
starch such as dextrin,

In a preferred process, an aliquot of the
liquid compesition: & dried and the favor
solids content of the composition derermined,
An amount of casrier substantially equal to
the calealated solids content of the Hoquid
composition. is added thereto and the mix-
ture dried, preferably by spray-drying, Alter.
natively, so amount of carvier substantiafly
equal 1 the combined weight of the meat
enzymatic digest and sulfur-containing com-
pound is added t the liguid compostion
after reaction of the ingredients and the mass
#s then dried. The preferred amounts of
carier are from 02:1 wp w0 gbour 2:1
based on the solids comtent of the lguid
mixture,

The following examples, with the excep-
ton of examples A to G which Mustrate
the process for producing enzymatic digess
for use in other examples, ilfustrate the i

veaton, In the examples, the various ingre-
dients are listed in perts by weight.

EXAMPLE A

Trio 3 300 m § flask equipped with stirrer,
thermomater and heating mande the follow.
ing wnrarerials are placed:

50 grams—ground raw heef burger meat

{gronnd chuck)

100 ml—water

0.20 grams—Mylase enzyme
The pH of the contents of the flash is ad-
justed w exactly 3.0 by addition thereto
of phosphoric acid. The contents of the fask
is prepastensized for 30 minmes at 60°C,
The contents of the flask are then incubated
2t 50°C using agieation (250 BPM} for a
petiod of 120 hours. The resuliing enzymatic
beel digest is used in the reaction flavoring
as set forth n the seversl examples follow-
ing,

EXAMPLE B
The prosedure of Ezample A is repeated
except using ground rew pork mest insead
ground raw beef burger mest, The result-
ing enzymatic pork digest is used in the
reaction flavoring as set fordh in the several
examples following,

EXAMPLE C
The procedure of Bxample A is repeated
except wsing ground raw leg of lamb inswad
ot ground raw beef Durger mear, The result.
ing enzymatic lmb digest 5 used in the e
action Havoring as set forth in the several
examples following,

EXAMPLE D
The procedure of Bxample A & repeated
except ueing ground raw turkey rmeat in-
stead of ground raw beof burger mear, The
rsulting enzymatic turkey digest i used in
the reaction flavoring as set forth in the
several examples following,

EXAMPLE E

The procedure of Example A 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 reaction flavoring as set forth
in the several examples following.

EXAMPLE ¥

The procedute of Bxample D is carsied
out using the following quantities of nutkey
meat paste and enzymes excepr that the pH
of each of the mixtures is first adjusted to
46. using a buffer which # & one molar
solution of sediunx citrate and sodium diacid
phosphate;
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Quantity of Turkey EXAMPLE 1 60
Powder Enzyme and Quantity 32 Grams of the enymarc twkey msat
digest from Ezample D, 1500 grams of water,
100 gms, 0.3 gms. probse 8.8 groms of cysteine hydrochioride and
160 gma. 0.1 gms, bromwelain 294 grams of thiamine hydrochlodide are
5 108 gms. 0.1 gms, papain intioately mixed. The resuldng mixtare s 65
100 gms. 0.1 gms, pilzproteace §  reffuxed at aimosphede pressure for a poried
75 gms. 0.1 gms. vhozyme P 11 of four hours with sdering, The resulting
75 gms. 0.1 pms. bromelin shury s then cooled and Rltersd. 14 kilow
30 g, 0.1 gms. gepsin grams of the filtrate ¢ then intdmandy mived
10 50 gms. 0.1 gms. teypsin with 623 grams of 2 43% aqueows gum O
30 gms. 0.1 gms. J-28 ambic solution sud the renddng wixeure
50 gms. 0.1 gms., protesse 62 is spray-dried. The resuling solid spray-dried
50 gms. 0.1 gms HT prowo- marerisl hes an excellent manualfike turkey
Iytic 200 meat flaver insofsr as favor nuances, mouth-
i5 40 gms. 01 gms. fungal pro- feel and texturs are concerned. 5
tease
25 gms. 0.1 gms. prolase MT- EXAMPLE 2
7820 The procedure of Example 1 is repeated
25 gms, 0.1 pgms. molsin except using the enzymatic lamb mweat digest
20 25 gws. 0.1 gms. mylase from Example C. The resuhing sofid spray-
20 gios, 0.1 gms, bakwerien dried material has an excellent natoraldike 80
20 goos 0.1 gms. procase lamb ment flavor insofar as flaver nnauces,
mouthfes] and texture are concernsd,
Bach of the resuliing enzymatic turkey meat
digests are used, separately, in the reaction EXAMPLE 3
25 flavoring as set forth in the soveral examples  The procedure of Example 1 i3 repeated
following, except using the envymatic pork meat digest 85
from Example B, The resulting solid spray-
EXAMPLE G dried roaterial has sn excellent patuesl-like
The procedurs of Bxample B is cavied one pork meac flaver osofur as flavor nuances,
using the following quandies of chicken mouthfee! and texture are concerned.
30 meat paste and enzymes except that the pH
of each of the mixtures 5 fust adjusted to EXAMPLE 4 90
4.6 using a buffer which is a one meolsr  The procedwre of Exangple 1 is repeated
solution of sodium citrate and sodium dincld  except using the enzymatic beef ment digest
phasphate: from Bxample A, The reaelting solid spray-
dried materizl has an excellent naturallike
35 Quantizy of Chicken beef meatr Savor insofar as flavor nuances, 93
Meat pase Quantity of Enzyme wmouthfee]l snd texture are concerned.
100 gms. 0.1 gms. prolase EXAMPLE 5
100 gms. 0.1 gms. bromelain 0.704 Xilos of cysteine hydrochioride,
100 pws, 0.1 gms. papain 0.19 kilos enzymatic chicken mear digest
40 190 gs. .1 pros, pilzprotease 8 from Example E and optionslly 0352 kilos 100
75 g 0.1 gims, thozyme P 11 of thiamine hydrochioride is added o & prese
73 gms, 0.1 gms, bromelin suxised. scraped wall “Giueti” reaction vessel
50 gms, f.1 gms. pepsin and the reactdon vessel ¥ opemted for a
50 gros. 0.1 gms, trypsin period of 30 minstes at g tomperatwe of
45 50 gms, 8.1 gms J25 130°C and af & pressure in the raoge of 105
50 gms. 0.1 gms. prowase 62 from 2 up to 3 atmospheres. The resction
40 gms, 8.1 gms. HT proteo- mass is then cooled yielding a product hav-
lytie 200 ing an excellent chicken flavor imsofar as
25 gme. 0.1 gms, fungal pro- flaver nwances, mouthfer] and wexture awe
50 tease concerned, 110
25 gms. 0.1 gms. prolase MT- EXAMPLE 6
7820 Separately, each of the enzymatic turkey
23 gros. 0.1 gms. molsin meat digests from Example ¥ ae mixed
20 gres, 0.1 gms. mylsse with 8.8 grams cysieine hydrochloride, 294
55 20 gms, 0.1 gms. bakterien grams of thiamine hydrochloride and 400 115
grams of water. Bach of the resulting miz-
Each eof the rceulting enzymatic chicken tures is refluxed at atmospheric pressure for
digests are used separately in the reactionn periods of four howrs with stivring. Bach of
flavoring as set forth in the several examples  the resuldug slurries is then coolked aad fil-
following. tered. 250 Grams of cach of the fltrawes & 120
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then mixed with 125 grams of 2 45,
aqueous pumi srabic solution sad cach o
the reselting mixtures s spray-dried. Rach
of the resuling solid spray-dried maserials
has sn excellent matural tarkey mexe Savor
insofar as flaver nuances, mouthfeel and fexe
e are concernsd,

EXAMPLE 7

The procedure of Fxample § i ropeared
except using each of the enzymatic chicken
nocat digests from Example G, Bach of the
resalting solid spray-dricd materials has an
excellent nawral chicken meat flavor ineofar
as flavor nuances, mouthfes] and texture s
congernzd,

EXAMPLE 8

150 Grams of the enzymatic chicken meat
digest from Esample E, 400 granms of waser,
26.25 grams of cysteine hydrochioride, 1325
grams of thiomine hydwohloride and 44
grams of duxylose are intimsrely mived, The
resulting mixture is then refuxed ar atmos-
phetic prossure for a period of four hours
with stiving. The reseling prodect has an
excellent Intense chicken Hlavor imsofar as
flavor nuances, mouihferl snd texnre e
conegrnad,

EXAMPLE ¢
The procedurs of Bxample 8 is carried out
except using 1000 grams of Neokee M5 in~
stedd of water. The resuiting product has an
excellent chicken favor insofer as faver
nuances, mouthfes] and texwre are cone
cerned,

EXAMPLE 10

68 Grams of cysteine hydeochloride, 500
grams of water, 30 grms of the enzymatic
chicken meat digest from Example E and
3¢ grams of thismine hydrochloride are o
timately mixed, The resuling sdurey is then
heated to reflax and muintained ar reflux
with stirring for a pedod of four houss.
The reslting slurey fs filtersd yielding 0.51
tilograms of filrate, An aliquer of the filtrate
is withdrawn and dried. Based on the weight
of the dry product obteined, sufficient gam
arabic is added 10 the ftate to provide z
composition containing one part by wedght
of Hayor solids and one part by weight of
gum arabic, The composition is then spRy~
dried to produce # dry produce with an in-
tense chicken flavor having o very close ree
scmblance o petural chicken Saver insofar
38 flavor muances, mouthfeel and tezwure are
concerned.

EXAMPLE 11
1275 Grams of cysweine hydrochloride,
800 grams Neobez M-5, 20 grams of the
enzymatic chicken meat digest from Example
G and 6375 grams of thiomine hydro~

chloride sre intimarely mived. The resulting
miztore & refluved for 2 period of four
hours with stirring, 0.8 Kilograme of the
resulting flaver &5 then mized with 0.356
klograms of a 45% aqueous gum  arabic
sclutiop and the resuling relsture is spray~
dried yielding 315 grams of ¢ product hay~
ing 3 flavor closely resembling nawurat
chicken flavor insofer sy favor nmsnces,
moutifee] and texture ave concernad.

EXAMPLE 12

80 Grams of the enzymatic chicken mear
digest from Fzample ¥, 88 grams  of
cysieine  hydrochloride, 44  grams  of
thiamine hydrochlodde and 1030 grans of
water are intmately mived. The resuhing
stuery fs then heared to reflux at one atinos.
phere absolute prossure and msintsined ar
reflux with string for a podod of four
hours, The sesulting slurry &5 divided into
two equal portions; portion A and portion B,
Portion A is filered. An aliquot of the
filuzte is withdrawn and died, Based on
the weight of the dry product obtained, sufhi-
cient gum arabic & added to the Hlwate
o provide 2 cowposiion conwining one
part by weight of flaver solids and ome part
by weight of gum arabic, The composition
Is then. spray-dried to produce a dry product
with an inwense chicken flavor having & very
closs resemblance to natural chicken favor
(Product A} insofar as flavor puances, mouths
feel and revture are conmcerned, Product B
{portion. B produced suprs) also has an in-
wnse chicken flavor having a very close re-
sermblance W newral chicken flavor fmsofar
as flavor nuances, mourhfee] and texture are
concerned.

EXAMPLE 13

360 Grams of the enzymatic chicken meat
digest from Example B, 500 grams of water,
68 grams of 2-uming ethzne sulfonic acid
sodinm selt (tauring) and 34 grams of
thismine hydrochloride are intimately mived,
The resulting slurry is then hested to reflux
and mintined v reflux with stiing for a
period of four hows. The resulting shasry is
filtered yiclding 050 Kilograms of filtate,
An aliguot of the flirare is withdrawn and
dried. Based on the weight of the dey pro-
duct obtained, sufficent yum arabic is added
to the filtrate to provide & composition con-
teining one part by weight of favor sefid
and one part by weight of gum arabic. The
composition is then spray-dried to produce a
dry product with an intense chicken flaver
having a very close resemblance 1o natural
chicken flavor imsofar as flavor NUARCEs,
mouthfeel and texture are concerned,

EXAMPLE 14
44 Grams of cyswelne hydrochloride, 600
grams of water, 70 grams of the enzymatic
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chicken mear digest frore Example E and
22 grams of thiamine hydrochioride are int-
mately mived. The resclting wdnture is then
heated at reflux for & perdod of fouwr hours,
To 1/2 kilogram of the reanlting product
2.22 kilograms of a 459, aqueous gum arabic
solution & added. The reculting misture is
spray-dried to preduce an excellent chicken
flavor Iuscfar as Savor nuances, monthfest
and wexwre are concerned,

EXAMPLE 15

200 Grams of the enzymatic turkey meat
digest from Example D, 2000 grams of
water, 58.8 grams of cysicine hydrochloride
and 294 grams of thiamine hydrochlogide
ave intimately mived, The resulting mixture
is refluxed =t atwospheric prassure for a
period of four hows with stirring, The re-
sulting shurry 35 then cooled and filtered,
L4 Kilograms of the fltvate i3 then inn-
mately mixed with 623 grams of a 459
aquesus gum arabic solution and the re-
sulting mdxture is spray-dried. The resolting
solid spray-dried material hss an excellent
nanzeaklike turthey mmeat flsvor insofar as
flavor nuances, mouthfeel and texture ate
concerned,

EXAMPLE 16

043 Kilos of the enzymatic chicken meat
digest from Example B, 1 kilb of Neohee
M-5, 128 grams of cysteine hydrochloride
and optionally 64 grams of thiamine hydro-
chloride are intmately mized. The resulting
mixture is refluxed for a pered of four
hours with stmring. 0.9 Kilograms of the
resulting flavor &5 then mived with 0,356
kilograms of a 459 aguecus gum arshic
solation: and the resulting ndxture is spray-
dried yielding 315 grams of a preduct hav-
ing a flavor closely resembling patuzal
chicken flavor insofar as flavor nwances,
mouthfee] and texture are concerned,

EXAMPLE 17

Intoe a pressurised scraped wall “Giustd”
reaction vessel the followdng materials are
introduced; 0,704 kilos of cystelne hydro-
chloride, 0704 kilos of the enzymatic
chicken meat digest from Example E and
0,352 kilos of thigmine hydwochloside, The
reaction vessel is operated for a pedoed of
30 minotes at a temperatore of 130°C
and at a pressure i the mage of from
2 up to 3 atmospheres. The reacton mass
iz then cooled yielding 2 product having sn
excellent chicken flavor imsofar as flavor
nuances, mouwthfeed and texture arg oo~

cerned
EXAMPLE 18
58 Grams of the enzymatic chicken meat
digest from Bxample B, 800 grams of Neobee
M-5, 68 grams of Z-amino ethane sulfonic
acid sodium salt (taurine} and 34 grams of

thiamine hydrochlozide ave intimately mined.
The resulting slurry is then heated o reflux
and maiotained at reflux with stirring for a
peried of four hows, The resulting shoery is
filtered yielding 0.51 kilograms of filerate, An
aliquot of the filtrate is withdrawn and dried.
Based on the weight of the dey product ob-
tained, suffident gum arabic i3 added to
filtmate o provide a composidon containing
ong part by weight of flavor solid aud eng
part by weight of gum axable. The composis
tion is then spray-dvied to produce a dry
product with an intense chicken Savor hav-
ing a very close resemblance ¢ nataral
chicken flavor insofar as flaver nuances,
mounthfee] and wexture are concerned,

EXAMPLE 19
A chicken soup i prepared by mixing to
gether

Tugredient Grams
Salt 500
The spray dried flavoring of Ex-

amg 6.00
Gelatie (180 bloom) 1.00
Moenosodium  glutanate A0
Caramel color A0
Gagiic powder 10
White pepper, ground 06
Mixed vegetable picces 36,80

Three cups of wawr are added to the above
mixture; and the mix is bronght to a fall
boil, simsmered for five misures, and is then
ready to sexve.

The spray dried flavor of Example 1 may
be replaced by any one of the spray drded
flavorings produced from Examples 6, 7, 11,
14, or 16, or sither of products A or B
produced from Example 12 to prepare soup,

EXAMPLE 20
The following ingredients are admixed to
formx a chicken soup concentmate:

Ingredients Gratms
Salt 312
Hydrogenated peanut oil 260
Monosodium glotamate 155
Chicken flavoring produced by Ex-

ample 8§ —78
Turmeric extract in 109 ethyl

aloohel 5.2
Spices 26
Hydrolysed vegetable protein 156
Dried parsley Jeaf 52

20 granss of the foregoing concenirate is ad-
mixed with one litre of water at 2 tempers-
ture of 85°C. The resultng mixmrs i5 re-
fluxed for a period of three minwtes yiclding
2 flavorful chicken soup.
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The chicken flavor produced from Ea-
ample 8 may be replaced by the favoring
product from Bsawple 9 10 propars soup

WHAT WE CLAIM IS:—

L A process for preparing a flavoring
conipositien, comprising forming an intimate
wivture

(1) an enzymatic digest of mear; and

(Z) » sulfur-containing compound selected
from sulfur-containing amino-acids and salts
therzof, other than thiamine, thismine pre~
cursors or salts thercof, alkvl rcercaptams,
alkyl sulfides, alkyl disulfides, sminoallone
sulfonic acids and salts thereof, hydrogen sul-
fide, and fnerganic sulfur compounds of the
general formula MSx (i which M is an
alkahi or alkaline estth metsl or ammoniem
and} 3x i sulfide, polysulfide or hydresul-
fide}:

and heating the misture in the absence of
any egz product w preduce 2 mest Savored
cocposition,

2. The process of claimr 1 in which the
mixture comprises also at least one thiszole
derivative,

3, The process of claim 2 in which the
tléiazcie derivative is thiamine e a salt there-
of.

4. The process of chaim 3 in which the
thizzole derivative is thiamine hydrochloride,

3. The provess of chim 2 in which the
thiazole derivative i thiszole alkanol,

6. The process of any of clalms 2 o 3 in
which the at Jeast least ene thiszole derivative
i present in a weight ratio of 0.25:1 1 1:1
based on the sulfur-containing compound,

7. The process of any preceding claim in
which the misture comprises als at least one
frec amino acid or polypeptide apart from
the sulfur-containing compound,

8. The process of any preceding claim in
which the mixture comprises also at least one
nucleotide.

Q. The process of chim § in which the
mixiure comprises, as the said at least one
nucleotide, a mixture of disodium jonsinase
and disodiom guanylare,

10, The process of any preceding claim in
which the mixture comprises alo at Jeast one
saccharide,

H. The proosss of claim 10 in which
the saccharide is d-xylose, sucross, or dex-
08¢,

i2. The process of chim 11 in which
the weight ratie of saccharide to sulfur-con-
taining compousd in the mixture is between
1:100 and 1:3 and the saccharide is pre-
sent in an emount of 0.5—3 wiy, of the
total mixture,

v

13. The process of any preceding claim in
whicl the meat digest 5 of chicken meat with
papain,

14, The process of any of clims 1 to 12
in which the mear digesr is of raw turkey
meat whth mrylase,

15, The process of any of chaims 1 w 12
in which the meat digest 35 of mest with
ore of the enaymes hereinbefore specifically
meationed v deseription,

16. The precess of any preceding claim,
comprising also the prior step of preparing
the meat diges: by digesting mear with the
enzyme ar 40--73°C. in an aqueous wmedium
at pHl 3—6 for 10—150 hours,

¥j. The process of claia 16 in which
the meat Is digested with 0.1 to 1.0% of iis
vwn weight of enzyme,

18, The process of any oxe of clains 1 to
17 in which the sulfur-comsining compound
Is cysteine, matdionine, or an acid salt there-

19, The process of chaim 18 in which
the sulfur-comtaining compound is L-cysteine
hydrachloride.

20. The process of any preceding claim
in which the misture contins 1 to 26 wt?,
of the sulfur-contatning compound, based on
the mear digest.

21, The process of claim 20 in which
the mixtme contains 2 to 5 wtY, of the
saffur-containing  compound based on the
meat digest,

22, The process of any preceding claim in
which fhe mixture is heated under reflux in
a0 aqueous medium at 100--350°C and 1—
10 atmospheres pressure for 0.2 to 10 hours.

23, The process of any preceding claim
in which, during or after heating, an alkyl
carhonyl compound is added to the mixture.

24, The provess of chim 23 in which the
said carbonyl compound is an alkanone or
hydroxy-substituied alkanone contpising 4
8 carbon atoms or an alkyl aldelivde contafn-
ing 5 to 12 cashon aroms, and ¥ added in
an amount of 0.01 to 6.1 times the weight
of digest.

25, The process of anv of claims 1 10 24
in which, sfter heating, the composition is
mised with a carrfer and spray-deied.

26, The process of claim 23 in which the
caerier is gum avabdc,

27. The process for the production of a
favoring composition substantially as here-
inghf:fere described in any of Examples 1 1o

28, A flavoring composition whencever pro-
duced by the process of any of claims 1 to
2‘7

29, Foodstuffs comprsing @ nuttitious
marerial and an organolepticslly modifying
amount of a composition of claim 28.
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30. The foodstaff of claim 29 containing For the Applicants,
0.1—2 wt/, of the said compesition, CARPMAELS & RANSFORD,
31, A foodstuff containing an ergancleptic- Chartered Patent Agents,
ally modifying amounst of flavoring composi- 43 Bloomshury Sguare,
5 don substantinlly as hereinbefore described London, WCIA 2RA,

in Examples 19 or 20.

Printed for Hor Majesty’s Btationery Offica, 'by the Courier Press, Leawington Spa, 1978
Published by The Patent Office, 25 Southampion Buildings, London, WOZA 1AY, from
which copies may be obfained.
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{72} Inventors KYOSUKE ISHIGURO and TAKEHIKG

ICHIKAWA

(22) Filed 15 Aug. 1974

(54} FLAVOURING AGENTS AND PROCESS FOR THEIR
PRODUCTION AND USE

(71}  We, AINOMOTO CO., INC,, 2
corporation organized under the laws of
Japan, of No, 6, l-chome, Kyobashi, Chuo-
ki, Tokyo, Japan, do hereby declare the
invention, for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be

articularly described in and by the
ollowing statement:w

This invention relates to flavourin
agents, more particularly those capable o
imparting a beef-like flavour to food; and to
pracesses for the production and use of
such agents.

Many flavouring agents are known to
impart a meat-like flavour to other food
products. Examples of such agents are meat
extract, hydrolyzed vegetable protein, yeast
extract and mixtures of amino acids. Such
agents are widely used in the food
processing industry, but supply cannot keep
up with increasing demand because of a
lack of raw materials,

It is koown from Britishk Pateat
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° to 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 present
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 250°C until the
mixture assumes the flavour of cooked beef,

Ancther aspect of the present invention
provides a process for producing a
flavouring agent, which comprises heating &
mixture of ribose or ribose S-phosphate and
a protein of animal origin at a temperature

in the range from 60° to 250°C uatil the
mixture agsumes the flavour of cooked beef,

The mixtore can be dispersed in, for
example, water or Hquid fat or oil, during
the heating.

As beef or pig blood is readily avajlable at
low cost, these particular animal 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
agenat in the material while the latter is
being cooked,

The reaction between ribose or ribose 5-
phosphate and protein in the form of blood
plasma solids of animal blood occurs more
readily and in the best vyield when
conducted in the presence of water, but
does not appear to involve hydrolysis of the
protein prior to reaction with the ribose or
ribose S-phosphate, because the flavour
produced by reacting the hydrolyzation
products of the same protein with the ribose
or ribose 3-phosphate is not a comparshly
strong meat flavour,

Other proteins of animal origin react with
ribose or ribose S-phosphate in the same
manner as blood plasma solids, but are not
so economically attractive at this time. The
flavouring agent of the present invention
may be produced in sitw, that is directly in
the edible liquid or solid that it is desired to
flavour providing that the edible material
undergoes processing at 4 temperature and
for 3 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 an agueous
medivm, the reaction product may 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 #t is added. When a mixture of blood
plasma gcolids and ribose or ribose 5~
phosphate 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 example 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 in the usual manner. 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 s generally betwsen
ten minutes and three hours; at higher
temperatures, during frying or broiling,
the necessary time varies between 15
seconds and 30 minutes, and factors
other than temperature may affect optimum
timiang,

The flavouring agents of the present
invention are compatible with kaown
scasoning agents and may be used jointly
with such agents. The flavouring agents of
the present invention may be added to food
as a dry powdsr, in the maaner of salt or
pepper; as a concentrated liquid in which
water, an edible arganic solvent or an edibls
oil provides the liguid 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 apenis of the present
invention whether the latter are prepared
separately or directly in admixture with the
edible material.

The following Examples are further
iilustrative of the present invention,

EXAMPLE 1.

Beef cattle blood was centrifuged to
remove cells and other solids, and the
supernatant was diluted with an equal
volume of 95% ethanol. The protein which
precipitated was centrifuged to remove
adherent liquid as far as possible, and then
dried in a vacuum. 10 Grams of caitle
plasma powder thus prepared and 5 g of
disodium ribose S-phosphate were added to
one litre of water, and the mixture was
bolled for 80 minutes to produce a first
broth.

A second broth was prepared in the same
manner from (a) 10g 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 5-phosphate,

A third broth was prepared from 5 g of

disodhem ribose 5—§3hosphate and from89 g
of 3 mixture of 0.5 g serine, 0.5 g ghitamic
acid, 0.2 g proline, 1.0 g gdycmne, 40 g
alanine, 0.4 g valine, 0.1 g methionine, 8.2 g
isoleucine, 0.4 leucine, 0.2 g ornithine, 0.2 g
iysine, 0.6 g aspartic acid, 0.4 g threonine,
and (.2 g arginine; the mixture closely
resembles the composition of 3 beef protein
hydrolyzate.

The three broths were presented in blind,
organoleptic tests to a
syperienced tasters who were requested {o
state which broth had the strongest flavour
of boiled beef, and which broth tasted
closest to beef soup. A large majority of the
tasters chose the first broth in both tests (17
and I8 respectively), and but one tuster
ascribed the strongest boiled mest flavour
to the third broth. Two tasters preferred the
second broth in both tests,

EXAMPLE 2.

{n & procedure otherwise identical to that
described with reference to the first broth in
Example |, fig’s blood was substituted for
cattle blood, and the fourth broth thus
produced was set before the same pagel,
together with the three broths of Example |
for a comparison test.

Their verdict wag as to the second and
third broths was the same, but they were
s!;:ilt approximately equally with respect to
the first and fourth broths, 9 preferring the
boiled meat {flavour of the firgt 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 nuniber.

EXAMPLE 3.

3.5 Litres of water were mixed with 15 g
cattie plasma powder 8repared as in
Example 1, 15 g ribose, 150 g carrots, 230
onions, 70 g turaips, 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
disodivm inosinate, and some pepper were
added to the filtrate.

A control was prepared in a similar
mananer, but the plasma powder and riboss
were replaced by 800 g of lean beef.

The two liguids were presented, gs
consomime, to 2 panel of 10 tasters, and they
were requesied 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
Japan as Shochu), 70 mi vinegar, 70 m}
sweet Japanese rice wine (Mirin), 10 g
sugar, 30 g miliet jelly, 3 g monosodium
glutamate,%.OB g disodtum inosinate, 0.08 g
disodium guanylate, 13 g corn starch, some
onion, garlic and white pepper powder, 2 ml
sesame oil, 50 g egg 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 minaie. Slces of beef were dipped
in the control composition and fried in the
same manser. The fried produoeis were
subjected to an erganoleptic test by a panel
of seven tasters.

Six of the seven preferred the texturs of
the fried beef, but only four of the seven
preferred the taste of the fried beef; the
other three preferred the taste of the soy
protein.

EXAMPLE 5.

Baker's yeast was subjected to autolysis
and concentrated to produce a yeast extract
of pasty consistency. The paste was mixed
intimately with one litre of a broth prepared
in the same manner as the first broth in
Example 1. The mixture was partly
evaporated in & vacuum to a water content
of 35% by weight. There was obtained 750 g
scasoning paste having a strong and
pleasant beef flavour,

Beef 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 blond sy be mixed with other
blood to the extent that it does not add an
undesired flavour of #s owa to the
seasoning composition of the present
invention, Bloonf of other animals, such as
horses, useful in itself, is not normally
available in adequate quantities.

The term “animal” is used herein in the
broad sense to include birds ss well as
ground-bound creatures, asd is used in
contrast to the broad term “vegetable”.

WHAT WE CLAIM 18—

. A flavouring agent capable of being
produced by heating a mixture of ribose or
ribose S-phosphate and g protein of animal
origin at a temperature in the range from
60° to 250°C untit the mixture assumes the
flavour of cooked beef,

2. A Havouring ageni capable of being
produced by heating a mixture of ribose or

ribose S-phosphate and, as proteis, blood
plasma solids of animal bloed at a
temperature in the range from 60° to 250°C
until the mixture gsssumes the Havour of
cooked beef,

3, A Havouring 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 until the
mixture assumes the flavour of cooked beef,

4. A flavouring agent according to claim
1, 2 or 3, wherein in the mixture there are
from 0.01 to 10 parts by weight of ribose or
ribose S-phosphate per part by weight of
pro{eig,

3, A flavouring agent according to claim
4, wherein in the mixture there are from 0.1
to 3 parts by weight of ribose or ribose
5-phosphate per part by weight of protein.

6. A flavouring agent according to any
preceding claim, wherein the mixture i
heated al a temperature of up to 199°C for
from 10 minutes to 3 hours,

7. A flavouring agent according to any
one of claims | to §, wherein the mixture is
heated at a temperature in excess of 100°C
for from 15 seconds to 30 minutes,

8. A flavouring agent as cleimed in any
preceding claim, in powder form.

9. & flavouring composition comprising a
flavouring agent as claimed in any one of
claims | {o 7, and a liquid phase therefore
selected from waler, an edible organic
solvent or an edible oil,

10. A flavouring agent according to claim
1, substantislly as described in any one of
the foregoing Examples.

{1. A process for producing a flavouring
agent, which comprises heating a mixture
of rtibose or ribose S-phosphate and 2
protein of animal origin at a temperature in
the range from 60° to 250°C until the
mixture assumes the flavour of cooked beef.

12, A process according to claim 11,
wherein the protein of animal origin is
blood plasma solids of animal blood.

1. A process according to claim 12,
wherein the blood plasma solids are derived
from the blood of beel catile or pigs.

4. A process according to claim 11, {2 or
13, whergin the mixture is dispersed inm
water during the heating.

13, A process according to claim 1, 12 or
13, wherein the mixture is dispersed in
liguid fat or oil during the heating.

16, A process according to any one of
claims {1 to 1S5, wherein the mixture also
enntains 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
clatms 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 material a flavouring agent according to any
weight of protein. one of claims | to 10 and 22.
18. A process according to claim 17, 24. A process for imparting a beefilike
wherein in the mixture there are from 0.1 to  flavour fo an edible material, which %
5 3 parts by weight of ribose or ribose 5~  comprises heating the edible matertal witha 30
phosphate per part by weight of protein.  mixture of ribose or ribose S-phosphate and
19. A process according to any one of protein of animal origin, al a teniperature in N
claims 11 to 18, wherein the mixture Is the range from 60°C to 250°C, i
heated st 2 temperatue of up to 100°C for 25. A process according to claim 24,
10 from 10 minutes to 3 hours. wherein the mixture is as defined inclaim 2, 35
20, A process according to any one of 4 or 5.
claims 1l to 1B, wherein the mixture is .
heated at a temperature in excess of 100°C HASELTINE LAKE & CO,,
for from 15 seconds to 30 minutes. Chartered Patent Agents,
15 2i. A process according to claim 11, Hazlitt House,
substantially as described in any one of the 28 Southampton Buildings,
~ foregoing Examples. Chancery Lane,
23, A flavouring agent whenever London WC2A 1AT.
produced by a provess according to any one — and ~
20 of claims 13 to 16 and 21, or to any one of Templs Gate House,
Claims 17 to 20 when appendant to any one Temple Gate,
of claims 13 to 16. Bristol B8} 6PT.
23, A process for imparting a beef-like — also —
flavour to an edible material, which 9 Park Square,
25 comprises incorporating in the edible Leeds LS1 2LH.

Printed for Her Majesty's Stationery Qffice by the Courier Prezy, Leamington Spa, 1977,
Published by the Fatent Office, 25 Southampton Buildings, London, WC2A. 1AY, from
wihich copies may be obtamed.
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(34) FLAVOURING

(78) We, SOCIETY DES PRO-
DUITS NESTLE S.A. of Vevey, Switzer-
land, « Swiss body corporate, do hereby declare
the mvention, 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 jn and by the following state-
DCAL e

This invention relates to a process for pro-
ducing a Savouring agent, more ecspecially a
favouring agent with 2 taste similar to that
of cooked meat.

Various synthetic flavouring agents with 2
Havour reminiscent of cooked meat have been
produced by carrying out a Maillard reaction
in the presence of a substance containing
sulphur n sulphide form. The Maillard rese-
tion is a mon-cnzymatic browning reaction
which occurs when substances such as amino
acids, peptides or proteiny are heated with
saccharides and leads to the formation of sub-
stances with an avematic character.

Most of the efforts made in this field are
directed cither towards a better cholce of the
amino acids, peptides or proteins, which ex-
plains why for cxample protein hydrolysates
or yeasr autolysates are readily used, or rowards
a better choice of the saccharides, which ex-
plains why it is generally preferred to use
pentoses, such as ribose or arabinose.

An object of the presen 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 process
for the production of 2 Bavouring sgent having
a faste similar to that of cooked meat, which
comprises subjecting a polysaccharide con-
taining acid groups or vegetable material rich
in polysaccharides containing acid groups to
hydrolysis with a dibste strong acid or te an
equivalent enzymatic hydrolysis reaction, and
subsequently reacting the hydrolysate obtained
with at Jeast one substance containing sulphur
in sulphide form and at least one substance
containing aitrogen in amino form ar elevated
remperature and st & pH-value in the range
from pH 5 e pH 7.

The hydrolysate iy preferably freed from the
solids present in it either before it i reacted
with the substances defined above or afterwards
50 as to obtain 2 homogencous flavouring agent.

Polysaccharides containing acid groups exist
in the natural state. They are encountered in
gbundance throughout the vegetable world,
gencrally as a 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
various types of gum are extracted. Rather than
using whole froits or tubers, it i3 preferred to
use residues and Jees, such as pomace and
mares of other fruits of the same kind, lees of
citrus fruits, residues from the refinmg of
sugar (waste and pulps of sugar beet, cos-
settes), either as such or after purification {in
which case they are known as apple pectin
or bect pectin}.

Other polysaccharides contsining  acid
groups are, for example, the celluleses and
oxidised starches, especially those obtained
from celluloses and ordinary starches by oxida-
tion with chiorine or with nitric acid.

In the content of the invention, an “equiva-
lent enzymatic hydrolysis reaction™ 1 an
enzymatic hydrolysis reaction which has the
same effect as hydrolysis with a dilute strong
acid, for exsmple hydrochloric acid or sul-
phuric acid, ie. which hreaks most of the
glycosidic bonds and converts the poly-
saccharide containing acid groups into & mix-
ture of monosaccharides containing acid groups
or yrenic acids. An enzymatic hydrolysis reac-
tion such as this may be carried out with aid
of a suitable enzyme, for example a pectingse
in the case of pectin. In other words, the
hydrolysaze obrained comtains uronic acids
which are generally found to comtain other
saccharides, such as pentoses and hexoses,
gither because these other saccharides are
already presest in monomeric or polymeric
form in the starting vegetable fraction along-
side the polysaccharide containing acid groups,
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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 sigpificant quantities of
arabinose, rhamnose and galactose. Similardy,
& hydrolysate of gum tragacanth contains, in
addition to galacturonic acid, fructese, arabi-
nose, xylose and galactose. The presence of
these hexoses and pentoses, for example arabi-
nese, 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 substantially poly-
mannuronic acid in pure form, is uwsed. The
determining factor i the presence, even i
small proportions, of these uronic acids,

As already known, the substances contsining
sulphur in sulphide form and ritrogem in
amine form may be selected from mineral or
organic substances, such as for example:

— hydrogen sulphide

— gulphides or polysulphides of sodium
or ammenium

— methionine, cysieing, cystine, gluthatione,
thiamine

— vegetable materdals rich in sulphur-con-
taining derivatives

~ glkaline hydrolysates of vegetable
materigls rich In  sulphur-containing
derivatives

—— ammonia or ammenium chloride

— amino acids, peptides, L.e. protein hydro-
lysates and yeast autolysates

- proteins

some of these substances being able to pecform
the double function of a substance costaining
sulphur in sulphide form and a substance con-
taining nitrogen in amino form. Preferred sub-
stances contzining sulphur in sulphide form,
ie. sulphur in 2 negative degree of oxidation,
are organic substances in which the sulphur
is in the ~SH form or organic substances
capable of readily producing -——SH groups
during a Maillard reaction. Substances of this
type are, in particular cysteine, cystine and the
alkaline hydrolysates of vegetable materials
rich in sulphur-containing compounds for
example those which are obtained by the
alkaline hydrolysis of cabbages, omions, or
gaddic, or of juices or extracts thersof,

Our co-pending Application Ne. 25708/76
{Serial No. 1515 962) descsibes and claims
a process for the production of a8 favouring
agent having & taste similar to that of cooked
meat, which comprises subjecting a vegetable
material containing sulphur-containing com
pounds to hydrolysis with an alkaline agent,
and subsequently reacting the hydrolysate ab-
tained with at Jeast one saccharide and at
least ope substance containing nitrogen iIn
amine form at elevated temperature and at 2

pH in the range from pH § 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-
table matedial rich in polysaccharides contatn-
ing acid groups are hydrolysed by a dilute
strong acid or by a suitable enzyme are the
useal conditions for a hydrolysis reaction of
this type and are not intended to be the sub-
ject of particolar developments, Similarly, the
conditions uader which the reaction between
the hydrolysate and the substance(s) contain-
ing sufphur i1 sulphide form and nitrogen in
amino form is carried ot are the usual con-
ditions for the Maillard reaction. ¥ desired,
reference may be made to the prefered em-
bodiment described hereinafter for indicative
values of the reaction times and the reaction
temperatures of the hydrolysis reaction or the
Maillard reaction.

In one preferred embodiment of the process
according to the invention, a polysaccharide or
a vegetable marerial selectad as follows is sub~
jected to hydrolysis with 1.5% to 309/ hydro-
chioric or sulphuric acid by heating under
reflux for variable periods:

vegetable fraction  hydrolysis time

apple pectin from2 wSh
beer pectin from G510 4 b
alginate from 1 w4 h
gum arabic froml wSh
gum tragacanth from 1 to 4 h
oxidised starch from2 twSh

Hydrolvsis with a2 dilte strong scid may
be replaced by an enzymatic hydrelysis re-
acrion. For example, pectin may be hydrolysed
by a pectinase, such as Spark-L-enzyme (a
product of Miles Laberatories Inc.), Pectinex
R {a product of Schweiz. Ferment A. G,
Bausle) or Ulmazyme 20 (a product of Dr.
Schubert A.G.).

After hydrolysis, the solids present are
climinated by filtradon of the seaction
medinm to obtain & homogeneous medivm,
followed by the addition to the filtrate of 3
hydrolysate of vegetable proteins, especially
wheat gluten (in a guantity of from 200 to
800 g/1), cysteine or an alialine bydrolysare
of vegetable materials rich in suiphur-contain-
ing dexivatives (In a quantity of from 5 to 40
gf1) and beef far (in a quantity of from 3 te
30 g/1), ar a pH-value kept in the range from
pH 5 to pH 7, advantageously around pH 5.8;
by the addition of sodium hydroxide, This is
followed by heating under reflux for 1 w0 4
hours, preferably for 2 hours, daring which
time the pH value may if desired be kept ar
its initial value by adding sodium hydroxide.

In one variant of this preferred embodiment,
the solids are ouly separated after reaction of

Motif Exhibit 1150, Page 906 of 1599

80

85

95

100

105

110

115

{20



Case No.: IPR2023-00208

U.S. Patent No. 11,224,241

1,513,961

10

15

29

45

35

60

65

the hydrolysate of polysaccharides containing
acid groups with the hydrolysate of vegemsble
proteins and cysteine.

In another varfant of this preferred em-
bodiment, the hydrolysate of polysaccharides
containing acid groups is treated with active
carbon before it is reacted.

The favouring product obtained is in the
form of a dark-coloured Hquid having 2 strong
odour and a pronounced taste of cooked meat.
It may be concentrated or dried, for example
by freeze-drying, to form a paste or a powder
which may be redissolved without difficulty.
This preduct is stable and may be stored in
air for at least six months.

It may be directly used for providing a food
preduct with & meat taste in  quantities
governed both by its comcentration and by the
type of food product in question. Tt may also
be used for modifying the taste of a food

product or for enhancing its meat taste. This
product may be uvsed either on fts own or i
conjunction with other agents which Improve
tste, sach as monosodium  glutamate or
inosine-3’-phosphate.

Finally, the flavowring sgent may be used
for enhancing or modifying the taste of food-
grade aromas which will subsequently be used
as aromatising agents.

The process accerding to the invention is
illustrated by the following Examples, in which
the ratios and percentages quoted represent
values by weight unless otherwise state

EXAMPLES 1 1w 5.

5 g of a polyssccharide containing acid
groups or its equivalent in the form of 5 vege-
table material are suspended in 100 ml of 2 N
HCL, followed by hesting under refhux
{104°C), a3 shown in the following Table:

Example | Vegetable material I QOxidised polysaccharide refluxing
No. - squivalents time in b
i 13 g of pomace § g of pectin 4
2 i3 g of best pulp 5 g of pectin 0.5
3 - 5 g of alginate 2
4 - 5 g of gum arabic 1
5 - . 5 g of gum tragacanth 2

After cooling, the reaction medium is &l-
tered to eliminate the solids, followed by the
addition to the filtrate of 100 g of a dry wheat
ghuten hydrolysate abtsined by acid hydrelysis,
20 N sodium hydroxide to adjust the pH to
5.8, 2.5 g of cysteine and 2 g of beef fat. The
mixture is then heated under reflux for 2
hours {104°C}, the pH-value being kept at pH
5.8 by the addition of sodium hydroxide. The
liquid cobtained after coeling represents the
flavouring product having a taste similar to
that of coocked mear. It is in the form of a
brown to dark brown Hguid with the odour of
cooked meat.

The Havouring products of Examples 1 and
3 1o 5 have more of a “roasted” note whereas
the product of Example 2 tends towards the
“smoked” note.

Comparison Tests

In a first comperison test, a2 favouring pro-
duct is prepared in the same way as described
above except that an equivalent quantity of
arabinose is nsed instead of the hydrolysate of
polysaccharides containing acid groups. It is
found that, although the flavouring product
thus obuained is similar to the flavouring pro-
ducts prepaxed as described in the above

Table, the latter being judged to be “more
rounded”.

In a second comparison test, the procedure
is as described sbove except that the apple
pectin is hydrolysed with 2 gase {2 N sodium
hydroxide, refluxing for 4 hours) rather than
with an acid. It is found that the flavouring
product obtained in this way iz not worthy
of the name.

Tn 2 third comparison tesy, the procedure
is as described above except that an autclysate
of pomace {(auto-hydrolysis of pectin at pH 8
by the euzymes present in the pomace) is
used instead of an acid hydrolysate of pomace.
in this case, o, the Havouring product ob-
tained fs not worthy of the name,

EXAMPLE 6.

The procedurs is as in Example 2, except
that the beet pectin hydrolysate obtained is
trested with active carben In & quantity of
50°, by weight zelative to the dry matter in
the hydrolysate for a period of 2 hours at a
tempersture of 20°C. The flavouring product
obtained is clearer than that of Example 2.
It has & pleasant meat raste without a
“smioked™ or “caramelised” note,
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EXAMPLE 7.

An oxidised starch is prepared ss follows
from a porato starch:

5 g of potato starch with & residual moisture
content of §9 are suspended in 18 ml of a
2:1 mixture of fuming nitric acid and water.
After the suspension has been left to react
while stirring for 30 minutes at 15°C, 1.2 ml
of B0, formic acid are added dropwise. This
is followed by stiring for 8 hours ar 15°C,
after which 5 m! of methanol are added. The
mixture is then poured into 50 ml of merhanel,
afier which the medium is filtered to recover
the precipitate. After washing with methanol,
a white powder of oxidised potate starch is
thus obtained in 2 quantity of approximately

g

The oxidised starch thus prepared is then
hydrolysed and rrexted in the same way as
described in Example 1, giving s flavouring
product cempamble with the product of Ex-
ample 1, but less intense.

EXAMPLE 8.

An apple pectin is enzymatically bydrolysed
as follows:

2 g of apple pectin are dissolved in 100 ml
of water followed by the addition to the
resulting solution of 10 ml of a solution of
pectinase  {Spark-L, a product of Miles
Lahoratories Inc), The pH is adjusted 1o
5.2 by the addition of 2 N sodium hydroxide,
afeer which the mixture is left to react while
stirring for 15 hours at a temperature of 20°C.
The reaction mediom is then freed from e
solids present in it and the filtzate is collected
and treated in the same way as described in
EBxample 1. A flavouring product comparable
with that of Example 1 is obtained,

EXAMPLE 8.

5 g of onion powder are suspended in 30 mi
of 2 N NaOH, after which the suspension is
heated under reflux {104°C). for 2 howrs.
After cooling, the mednum js filtered and the
filteate collected.

25 g of a wheat ghuten hydrolysaw obtained
by acid hydrolysis are added to the filirate,
after which the pH is adjusted to pH 5.8 by
the addition of 379, HCL 3 g of beet pulp
hydrolysate prepared as described at the begin-
ing of Example 2 and § g of beef fat are then
added to the medium. Preparation is then con-
tinued in the same way as described at the
end of Example 2.

A flaveuring product comparable with that
of Example 2 is thus obtained.

EXAMPLE 16,

The procedure is as in Example 9, except
that a cabbage powder is nsed instead of
onion powder. The flavouring product cbtained
is simailar to that of Example 9.

EXAMPLE 11
An instant sonp base is prepared by mixing
the following ingredients:

salt 86 g
sodinm glutamate 47 g
sugar 04 g
spices .03 g
inosing monophosphate 003 g
caramel colousing powder 001 g
beef fat 497 g
hydrogenated vegetable far

{ Biscuitine C) 097 g

{Biscnitine is a registered

Trade Mark)
dehydrated tomato Bakes 006 g
onion powdser 016 g
dried parsley 0.06 g

“This mixrare i then dissolved in 1 litre of
boiling water, followed by the addition of 2 g
of the favouring product of Example 1. The
soup thus prepared has & pronounced taste and
odour of meat.

BXAMPLE 12,
A sauce is prepared as follows:
80 g of hydrogenated vegetable fat (Bis-
cuitine G) and 80 g of flour are mixed and

65
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the resulting mixtare lightly browned inm a -

frying pan. 1 litre of water is then added,
followad by bhoiling for 2 minutes. Finally 2 g
of the flavouring product of Example 2 are
added. The sauce thus prepared has a meat
taste. -

WHAT WE CLAIM 18:—

1. A process for the production of a faveue
ing sgent having = taste similar to thar of
cooked meat, which comprises subjecting 2
polysaccharide containing acid groups or vege-
table material rich in polysaccharide contain-
ing acid groups to hydrolysis with a strong
acid or to an equivalent enzymatic hydrolysis
reaction, and subsequenily reacting the hydro-
iysate obtained with at least one substance
contsining sulphur in sulphide form and at
least one substance comtaining mitrogen in
amine form at elevared temperature and at a
pH-value in the renge from pH 5 o pH 7.

2. A process as claimed in Claim 1, wherein,
before the hydvolysate 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-

93

100

105

10

duct of the hydrotysate with the substance con-

taining sulphur in sulphide form and the sub-
stance containing nitrogen in amine form.

4. A process as claimed in any of Claims 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, wherein the polysaccharide containing
acid groups is a pectin, algin or alginate, gum,
cellulose or oxidised starch.

113
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6. A process as claimed in any of Claims
to 4, wherein the vegetable material rich in
polysaccharide containing acid groups s
pomace, lees of a citrus fruit, a best pulp or
& cossette.

7. A process as claimed in any of Claims 1
1o &, wherein the substance comtaining sulphur
in sulphide formm is cysteine or an alksline
hydrolysute of vegetable materials rich in sul-
phur~containing derivatives.

8. A process as claimed in Claim 7, wherein
the alkaline hydrolysate i5 a hydrolysate of
cabbage, enion or garlic, or of a juice or ex-
tract of a plant such as these.

8. A process as claimed s any of Claims 1
to 8, wherein the substance containing nitrogen
it amino form is a wheat gheten hydrolysate.

10. A process for the production of a

Ravouring agent having a taste similar to that

of cooked meat substantially s described with
particular reference to any of the Examples
1 to 12, excluding the comparison tests,

11. A favouring agent having a taste similar
o 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.

ELKINGTON & FIFE,
Chartered Patent Agents,
High Holborn House,
$2/54 High Holbom,
London WCIV 65H.
Agents for the Applicants.

Printed for Her Majesty's Stationery Office by the Courier Pross, Leamington Sps, 1978,
Published by the Patent Ofice, 25 Scuthampton Builldings, London, WCZA 1AY, from
which ecoples may be ohtained.
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(1)

{34) FLAVOURING

71y We, SOCIETT DES PRODUITS
NESTLE 8.A, of Vevey, Switzerland, a Swiss
body corporate, do hereby declare the imven-
tion, for which we pray that a patent may be
granted w us, and the method by which it is
to be performed, to be particularly described
It and by the following statementi—

This invention relates to a process for pro-
ducing 2 flavouring agent, more especially a
flavouring agent with a taste similar to that
of cooked meat.

Various synthetic favouring agents with 2
favour reminiscent of cooked meant have been
produced by carrying out a Maillard reaction
in the presence of a substance containing sul-
phur in sulphide form, more especially in the
form of ~~SH. The Maillard resction is a non-
enzymatiz browning reaction which occurs
when substances such a5 amino acids, peptides
or proteins are heated with saccharides and
leads to the formation of substances with an
aromatic character.

Most of the efforts made in this field are
directed either towards a better choice of the
amine gcids, peptides or proteins, which ex-
plains why for example protein hydrolysates or
yeast autclysates are frequently used, or to-
wards a betrer choice of the saccharides, which
explains why it is gemerally preferred to use
pentoses, such 1 ribose or arabinose.

German Offenlegungsschrift No. 2,220,530
describes a process for the producden of
favouring agents of the “meat aroma” type by
a Maillard reaction, in which the substance
containing sulphur in the form of —SH con~
sists of egg or egg fractions. According to this
German Offenlegungsschrift, #t is proposed
aptionaily to “dope” the reaction mixture sub-
jecred 1o said reaction by the addition of
secondary ingredients, such ag cabbage or onion
juice. However, it is poimed our thar these
secondary ingredients would not be able on
their own to impart a mear aroma. In the
absence of egg or an egy fraction, the product
obtained by the Maillard reaction does met
have the taste of cooked mear {of. also the end
of Example 5 of the present specification).

The present iovention cmanates precisely
from observation that, in the manufacture of
flavouring agents having a taste similar 1o that

of cooked meat by a Maillard reaction, vege-
tables such as cabbage, and onion, may be used
as principal ingredients provided thar they are
treated beforehand with sn alkaline agent.

Accordingly, & principal object of the present
invention is to provide favouring ageats of the
type commonly known as “meat Havours” of
high quality snd low price, because they are
produced from readily available vegetable
materials,

The present invention provides a process for
the production of s favouring agent having &
taste similar to that of cocked mear which com-
prises subjecting a vegetable materdal rich in
sulphur-containing compounds to hydrolysis
with an alkaline agent, and subsequently reac~
ting the hydrolysate obtained with ar least one
saccharide and at feust one substance contain-
ing nitrogen in amino form at elevated tem-~
gerat:im and at a pH-value in the range from

w 7.

The hydrolysate is preferably freed from the
sefids present in it either before it is reacted
with the substances defined above or afrerwards
s¢ as to obtain a homogeneous flavouring
agent,

Vegetbles or plants rich in sulphur-contain~
ing compounds are not rare in nature. They
are encountered in particular among vegetables
belonging wo the family of crucifers or Cruci-
ferse, for example cabbages, turnips, and
to the family of Liliaceae, for sxample onions,
garlic, lecks, asparapus. The vegetsble
materjals rich in sulphur-coptaining com-
pounds may thus be either the whole plant,
preferably in divided form, or a part of or an
extract of the plant, a juice or an ofeoresia for
exampie.

The hydrolysis reaction with an alkaline
agent, for example sodium hydroxide, potas~
sium hydroxide or the corresponding carbo-
nates, converts the sulphur-centaining com-
pounds present in the vegetable material, for
example disulphides, thiosulphinares, thiosul-
phonates, into substagces containing sulphur
primarily in the form of —SH. As a general
sule, the hydrolysate cbtained contsins ime
purities in which sulphur is present in a form
other than —SH, for cxample in the form of
==SO,H or ~S0,H. It bas been found that
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these substances do not have to be eliminared.
Accordingly, the crude hydrotysate is preferably
used directly, if convenient or desired after
removal of the solids present in it

As aleady 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, stuch as glucose, mannose, fructose,
sarbose

~disaccharides, such as lactose and maltose

~<gcid or enzymatic hydrolysates of polysac-
charides {celluoses, starches} or of vegetable
materials rich in polysaccharides

—urontic acids

—gcid or enzymatic 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
pulps and cossettes)

~ammonia and ammenium chioride

~amino acids, peptides, ie. prowin hydro-
fysates and veasr muolysates

~—proteins.

Our co-pending Application No. 25707/76
{ Serial No. 1,515,961 describes and claims a
process for the production of & flaveuring agent
having a taste 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 4 strong acid or to an
equivalent enzymatic hydrolysis reaction. The
hydsolysate obtained is then reacted with at
least onme substance containing suiphur in
sulphide form and at least one substance con-
taining nftrogen  in amine  form  at
elevated temperature amd at 3 pH-
value in the range from pH 5 w pH 7. In the
process of the presemt invention, poly-
saccharides not containing acid groups can be
used as well, alrthough this is less desirable.

Hydrolysis of the vegewble material rich in
sulphur-containing compounds with the alke-
line agent is preferably carried out at & pH
value of at lesst pH 8, during the hydrolysis
regction. The type of alkaline agent used is of
minor significance, and it is preferred to use
conventiona} alkaline agents such as sodium
hydroxide, potassium hydroxide, the corres-
ponding carbonates and bicarbonates. In addi-
tion, it is of advantage to carry out the hydro-
lysis reaction uader hear. At reflux tempers-
ture for example, hydrolysis times of from 1
10 24 hours may be considersd to he satisface
ory.

Finally, the conditions under which the reae-
tion berween the hydrolysate obtained, the
saccharide(s} and the substance(s) containing
nitrogen in amine form ie carried out are the

usual conditions for the Maillard reaction.
Reference may be made to the preferred em
bodiment described hersinafter for indicative
valses of the reaction times and zeaction tem-
peratures.

In one preferred embodiment of the pra-
cesy aceording to the invention, & vegetable
starting material consisting of cabbage, cauli-
flower, enies, garlic in divided form or even
of powders, juices or oleoresing of cabbage,
caulifiower onion and garlic, is subjected to
alkaline hydrolysis  with NaOH, KOH,
N2a,CO; or NaHCO, (0.01 to 10 M) by heat-
ing under reflux for approximately 18 houss.

In a variant, the starting materiyd is sub-
jected before alkaline hydrolysis to an en-
zymatic treatment, for example to a treatment
with alliinase, as described by G. G. Frecman
and R. J. Whenham in J. Sci. Fd Agrie. 27,
499 (1974).

If desired, the solids present are climinated
after hydrolysis by filtration of the reaction
medivm © obtain a homogeneous medinm.
Thereafter, at least one saccharide selected
from the following:

—rihose

—arabinose

~uronic acid

—acid or emzymatic hydrolysate of polysac-
charides containing acid groups

—acid or enzymatic hydrolysate of vegetable
materials rich in polysaccharides containing
acid groups

is added in a quantity of from 3 w0 100 g/i
based on dry weight (the hydrolysates having
optionally heen treated with active carbonm),
as well as a vegetable protein hydrolysate,
especially wheat gluten (200 to 800 g/} and
beef far {5 o 3¢ g/T), and the pH-value is
adjusted i the range from pH 3 t© pH 7,
advantageously around pH 3.8, by the addi-
tion of 379/, fiydrochloric add. The mixtuee is
heated under reflux for 1 we 4 hours, prefer-
ably for 2 hours, during which tme the pH
value may with advamtage be kept at iy
initial value by adding sodium hydroxide.

In another variant of this preferred em-
bodiment, the solids are only separated after
the Maillard reaction,

‘The favouring agent cbrained is in the form
of 4 dark-coloured liquid having a strong
advur and & pronounced taste of covked meat.
Tt may be concentrated or dried, for exampie
By Freeze-drying, to form a paste or 4 powder
which may be redissolved without ditfieulty.
This product is stable and mak be stored in
air for at least 6 months, .

k may be direcdy used for providing a
food product with a meat taste in quantities
governed both by its conceptration and by
the type of food product in guestion. It may
also be used for modifying the taste of 4 food
product or for enhancing its meat taste. This
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product may be used either on its own or in
conjunction with other agents which improve
taste, such as monosodium  glutamare or
inosine~5’-phosphate.

Finally, the flavouring agent may be used
for enhancing or modifving the taste of food-
grade flavourings which will subsequently bs
used as flavouring agents,

The process according to the invention is
Hlustzated by the following Examples, in which
the ratios end percentages quoted represemt
values by weight unless otherwise staved.

EXAMPLES 1 w 4.

§ g of & vegetable according to the follow-
ing Table, comminuted into particles with an
average diameter of 1 mm, are suspended in
30 mi of 32 2 N soditm hydroxide solution,
followed by heating under reflux for 2 hours
(104°C).

Examples Vegetables
1 onion
2 garlic
3 cabbage
4 caulifiower

After cooling, the reaction medium is Hl-
tered and the fltrate collected. 25 g of a dry
wheat ghuien hydrolysate, 37%, hydrochloric
acid to adjust 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 hours {104°C), the pH-value being kept at
pH 3.8 by the addition of sodinm hydroxide.

The liquid cbtained after cooling represents
the flavouring agent baving a taste similar to
that of cooked meat. It is in the form of a
brown to dark brown lguid with the odour of
cooked mest.

The Ravouring agents of Examples 1 10 4

are presented to a taste-testing panel wheo
express their preferences as follows:
Hydrolvsed
Rating vegetables Examples
1 gatlic 2
2 cabbage, 3,4
cauliflower
4 onion i

The product of Example 2 (garlic) is judged
to be excelfent. The product of Example 1
{onfon} is still acceptable although having a
stight vegerable aftertaste which cannot be
characterisesd as onion.

Similar resnlts are obiained by using, in-
stead of fresh vegetables, dehydrated vegetables
in powder form, namely 2 g of onion powder
(Asa Foetide, a product of Dixa, Saint-Gall,
Switzerland), 2 g of garlic powder ({Fridlin,
Zong, Switzedand), 2 g of cabbage powdes,
2 g of caulifiower powder, respectively, the
last two powders being laboratory samples ob-
tained by dehydrating and deying  fresh
vegetables,

The flavouring agents thus obrained are
satisfactory. However, they are not as goed as
the corresponding favouring agemrs obtained
from fresh vegetables.

Comparable corresponding results are ob-
tained by hydrolysing the fresh vegetables or
the vegerable powders with sodinm carbonate
or bicarhonate, again for 2 hours at reflex
temperatnre.

EXAMPLES 5 and 8.

The progedure described in the preceding
Examples is repeated using 4 g of vegetable
juices obtained by cold pressing instead of
whole vegetables. After these juices {omion
jufce: Example 3, garlic juice: Example §)
have been hydrolysed and subjected to a
Maillard resction, dark brown liquids are ob-
tained with edeurs of boiled and roasted meas,
respectively,

By way of comparison, Example 5 &5 re-
peated without hydrolysing the garlic juice
beforehand, Accordingly, the garlic juice i
directly reacted at pH 5.8 with the wheat
gluten hydrolysate, ribose and beef fat,

It is found that the product obtained does
not have the taste or odour of meat, but in~
stead an intense taste of gardic.

EXAMPLES 7 and 8.

The procedure described in Examples 1 to
4 is repeared using an oleoresin of onion
{Bxample 7) and garlic (Example 8), both
products of Messrs, Raboud Metroz, Colodno-
Menzese, France, instead of whole onion and
garlic, respectively. After hydrolysis of the
oleoresins and 2 Maillard reactien, brown to
dark brown liguids ave obtained with a taste
of meat,

EXAMPLE 9.

The procedure is as in Example 2 {gardic
powder ), except that arabinese is used instesd
of ribose for the Maillazrd reaction. The pro-
duct obtained has the same aroma as the pro-
duct of Example 2.

EXAMPLE 10.

The procedure is as in Example 2 (fresh
garlic}, except that galacturonic acid is used
instead of ribose for the Maillard reaction.
The product obrained has a waste of cooked
meat, sithough not as strong as that of the
product of Example 2.
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EXAMPLE 11.

5 g of gum arabic are suspended in 10C ml
of 2 N HCY, folfowed by heating nnder reflux
{104°Cy for 1 hour. After conling, the reac-
tion medium is filtered 1o eliminate the solids,
followed by the additon to the filtrate of
100 g of a dry wheat gluten bydrolysate, 0g
based va dry weight of fresh garlic hydrolysate
obigined in the same way as described in
Exampie 2, sodium hydeexide to adjust the
pH o 5.8 to 2 g of beef far. The mixmre i
then heated under reflux for 2 hours (104°C),
the pH-value being kept ar pH 5.8 by the
addition of sodiwn hydroxide. The product
obiained is in the form of 3 brown liguid
having 3 taste of cooked meatr,

EXAMPLE 12.

The procedure of Example 11 is repeated
with 15 g of best pulp containing approxi-
mately 5 g of pectin.

Afrer hydrolysis under reflux for 3¢ minutes,
followed by a Maillard reaction with the hydro-
lysate obtained, mixed with wheat gluten
fiydrolysate, the fresh garlic hydrolysate of
Example 2 and with beef fat, a Havouring agent
similar to that of Example 11 is obtained.

EXAMPLE 13
An instant soup base is prepared by mizing
the following ingredients:

salt 86 g
sodium glutamate 47 g
Sugar 04 g
spiues 003 g
inosine monophosphate 003 g
caramel colourfng powder 3061 g
beef fat 087 g
hydrogenated vegerable fat
- {Biscuitine C) (Biscuitine is

a registered Trade Mark) 097 g
dehydrated tomaro fakes 008 ¢
enion powder L16 g
dried parstey 008 g

The mixture is then dissolved in 1 Hixe of
boiling water, followed by the addition of 2 g
of the Bavouring agent of Example 12, The
soup thus prepared has a pronounced aste and
odour of meat.

WHAT WE CLAIM 15:—

1. A process for the production of a flavoeur-
ing ageny having 2 vaste similer o that of
vooked meat, which cotaprises subjecting a
vegetable materfal rich in sulphur-comtaining
compounds 1o hydrelysis with an alkaline
agent, and subsequemtly reacting the hydro-
Iysate obtained with at least one saccharide
and at least one substance containing aito-
ger 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 ss clsimed in Claim 1, where-
in solids are removed from the reaction pro-
duct of the hydrolysate with the saccharide and
the substance containing nitrogen in amino
form.

4. A process as claimed in any of Claims
1 @ 3, wherein the vegerable material rich in
suiphur-containing compounds is a fresh vege-
table selected from  garlic, cabbage, cauli-
flower and onion.

5. A process zs claimed i any of Claims
1 to 3, wherein the vegerable material rich in
sufphur-containing compounds is 3 powder-
form vegetable selected from garlic, cabbage,
cauliflower and onion.

6. A process as claimed in any of Claims
1 w 3, wherein the vegetable material rich in
sulphur-consaining compoeunds is an exiract of
a vegetable selected from gardic, cabbage,
cauhiflower and onion.

7. A process as claimed in Claim 6, where-
in the extract is g juive or an oleoresin.

8. A process as cleimed in any of Claims
1 w 7, wherein, before hydrelysis with the
aikaline agent, the vegetable muaerisl rich in
sulphur-containing detivarives Is subjecred to
an cnzymatic treatment with allilnase or with
an enzvine equivalent o alliinase.

9, A provess as claimed in any of Claims 1
w 8, wherein the sacchuride Is  xibose,
arabinose, & uronic acid, an acid or enzymatic
hydrolysate of a polysaccharide containing acid
groups or a vegetable material rick in poly-
saccharide containing acid groups.

16, A process as claimed m Claim 9, where-
in the pofvsaccharide containing scid groups
is a pectin, algin, alginate, gum or cellulose or
an oxidised search.

1. A process as claimed in Claim 8,
wherein the vegetsble material rich in pely-
saccharide containing acid groups is 2 pomace,
lees of a citrus fruit, a beet pulp orf a cossette.

12, A process as claimed in any of Claims
1 te 11, wherein the substance conraining
nitrogen in amine form is 2 wheat gluten
hydrolysate.

13. A process as claimed in any of Claims
1 to 12, wherein hydrolysis of the vegetable
marerfal rich in sulphw-conaining compounds
with an alkaline agent is carried out by heat-
ing under reflux.

14. A process for the production of 2
favouring agent having ¢ taste similar 1o thar
of cooked meat substantially a5 described with
particuiar referesce o any of the Examples,
excluding the comparison test at the end of
Example 3.

15, A Savouring sgent having 2 taste similar
to that of cooked meat when obtained by 2
process as claimed i any of the preceding
claims.

16. An edible material containing a flavour-
ing agent as claimed in Claim iS5,
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{(54) A PROCESS FOR PREPARING A FLAVOURING PRODUCT

(71) We SOCIETE DES PRODUITS
NESTLE SA. of Vevey, Switzerland, a Swiss
body 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 gerf()rmed, to be particularly described
in and by the following statement:

This inveation relates to a process for the
production of a flavouring product reminis-
cent of meat in its taste, in which 2 mixture
containing at keast one yeast protein degra-
dation product, 3 monosaccharide and a sub-
stance containing suiphur 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 pen-
toses, such as xylose, arabinose and ribose,
and hexoses, such as galactose, mannose and
glucose for example.

The suiphur compounds commonly used
for this type of reaction inclade suiphur-
containing amino acids, cysting, cysteine and
methionine, or thiamine for example. So far
ag the amino aeid sources are concerned,
they are generally selected from the acid
hydrofysates of vegetable proteins of al
kinds, saya cake or pranat cake, wheat gli-
ten for example, or from the autolysates of
yeasts, such as brewer's yeast or baker's
yesst.

It is thus known that these thoronghly
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. 1t is

known that, depending upon the exact choice
of the reactants and their proportions, it i
possible to obtain nwances which are

reminiscent mare precisely of the aroma of .

beef or of ¢ aroma of chicken or pork for
example. It is also known that nocleotides,
such as inosiee or guanosine meonophos-
phate, or sodium glutamate for example can
also be added to these mixtures in order to
enhance the flavour of the end product.

Some conventional processes even make use-

of aromatic additives, such a8 extracts 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-faity, and the production
processes used are obviously governed to a
large extent by these comsiderations of dry
matter content and percentage of fats, At all
gvents, it is remarkable to find that it is very
difficult, in the production of aromsatic sub-
stances intended to recall the Hlavour meat,
to avoid certain after-tastes characteristic of
the starting material used, such as the tast of
yeast or the taste of protein hydrolysate,
which in most cases tend o supplant or con-
ceal the aroma given off or revealed during
Maillard reaction.

An object of the present invention is to
obwviate this disadvantage.

The present invention produced a process
for the production of a flavouring product
reminiscent of meat in taste which comprises
dituting 2 yeast autolysate with at least the
same guantity by weight of water, precipitat-
ing substantially insoluble salis, especirlly
alkaline-carth 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 distillation, concenirating the tre-
ated solution by steam distilfation, concen-
trating the treated soution by evapomtion to
a dry matter content of from 75%to 85% by
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weight, mixing the concentrate obtained with
at least one vegetable protein hydrolysate, a
monosaccharide and a substance containing
sulphur in sulphide form, and heating the
mixture for 0.5 to 5 minutes to a temperature
of from 100°C to 200°C to obtain a reaction

praoduct. ) . 3

Our co-pending application No. 35531/76
{Serial No. 1525542} describes and claims &
proeess for the production of a starting mat-
erial for the prepartation of bouillons for a
yeast protein degradation product. This pro-
cess comprises diluting a yeast autglysate
with at Jeast the same quantity by weight of
water, precipitating substantially insoluble
salts, especially atkaline-earth metal phos-
phates, by heating the diluted autolysate at a
gsH-value 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 welght of
monosaccharide, and 0 to 2% by weight of a
nucleotide with the concentrated solution
obtsined, 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 sny after-taste indicative of the
origin of the starting materiai 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 invention, an autalysate is understood to
be @ hydrofysate obtained by the action of
natural yeast enzymes present in the yeasts
and not by the addition of an enzyme or any
ezymatic preparation, Autclysates 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 m water in a ratio of one part
by weight of paste to preferably ong to foer
parts, more preferably about 1-5 to 2 parts by
weight of water. The pH of the solution is
heated 1o a temperature of for example from
about 92°C to Y8°C and may be leit af that
temperaturs for about 8 to 15 minutes. After
cooling to ambient temperalure, the solids
which had precipitated (mainly alkaline-
earth metat phosphates} are separated, for
example, by sedimentation, fiftration or cen-
trifuging. 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 cohunn
filied with glass elements, such as fragments
of tubes, or in 4 plate column, for example.
The solution may be introduced at the head
of the columa in # ratio of about one part by
weight of steam o approximately one to two
parts by weight of sarl-?ution. The solution thus
treated may be concentrated in any type of
conventional apparatus with one or several
effects for example, although it is perferred
{o use a vacuum evaporator which harms the
material being treated as Hittle 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 comtaining suiphur 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 hydrochloric 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
does not have any particular bearing upon
the final result, and it is possible for example
to use any pentose or hexose from the Dor L
serics. The same applies to substance com-
taining sulphur in sulphide form. which may
be selected as required for example from
cystine, cysfeine, methionine and other
thiamines, either individually or in comina-
tion, more especially cf hydrochloride form.
Tt is also possible to add to the mixture other
standard ingredients, flavosrs or flavour
strengtheners, such as a flavour ot an extract
of onion or inosic monosphate or other guc-
leotide for example. Mixing is preferably car-
ried out under heat, for example at a temper-
ature of from about 40°C to 30°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 to § minutes, preferably
from 1 to 3 minntes. The mixture dries to 2
certain extent during the reuction and its dry
matter content may increass by about 3% for
example. This reaction may be carried ont in
the mixer itself, for example in cases where a
kneader equipped with a heating jacket is
used, or in a suitgble heat exchanger, such as
a scraped-surface exchanger for example, or
even in a conventional dryer, In the latter
case, the reaction may be directly coupled
with a possible drying operation to reach
dry matter confent well in ¢xcess of 80 to
90%, namely of the order of 96 to 99.3%.
Huowever, it is preferred to distinguish bet-
ween reaction and drying, and the reaction of
the mixiure and its optiomal drylng t0 a
residual moisture content of approximately
0.5 to 4% are preforably carried out sepa-
rvately, After this lafter operation, the mass
obtained may be ground, for example in &
hammer milf, to reduce it into a powder.
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The process according to the invention is
illustrated by the following Examples, in
which the percentages quoted represented
gemem bg weight.

XAMPLE 1

33 % of yeast extract are diluted in 66 % of
water i a double-jacketed stirrer-equipped
boiler. The dry mater content of the solution
is adjusted to 26 %. The pH-value of the solu-
tion is adjusted to pH 7. The temperature of
the solution is increased to 95°C and kept at
that level for 10 minutes. The solution isthen
cooled to ambient temperature and the solids
which have precipitated are separated from it
be centrifuging. The temperature of the
residuat sofution is thea increased to 97°C,
The solution thus preheated is passed down-
wardy through a vertical column filled with
glass elements in counter current to steam
ascemding through the column at the same
throughput by weight. The purified sotution
obiained is coneentrated 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 hydrolysis, fol
lowed by filtration, decolouration with active
carbon and evaporation), 10g of natural
aroma of fresh antons, 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 & cylindrical body with a
double jacket in which rotates a hollow, ie,
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 s
maintained. The reaction product obatined
has a pleasant flavour with a distinet note of
cooked 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 obtained is
adjusted to 32 %. The pH-value of the solu-
tion is adjusted to pH 7.5 by the addition of
socBum hyrdoxide. The solution is then
heated fo 95°C and kept at that temperature
for 10 mintues. The solution is then canled to
ambient temperature and the solids is then
cooled ta ambient temperature and the solids
have precipitated are separated from it by
filtration. The pH-value of the solution is
then adjusted to pH 7.2, The solution is
steam distilled in a plate column in counter-
current in a ratio of one part by weight of
sohition of 0.8 part by weight of steam. The
purified spiution obtained is concentrated in
a circulation evaporator to a dry matter con-
tent of 80%. 62.25% of the paste obtained,
215% of powder-form vegetable protein hyd-
rolysate, .75% of extract of fresh onions,
Q.75% of cysteine hydrochloride, 0.75% of

thiamine hydrochloride, 5% 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 minutes at a
temperature of from 120°C to 130°C. The
reaction product obtatned is dried in vacuo in
a drying cabinet where it remains for 7 hours
at a lemperature of 65°C. The dry mass
obtaired is then ground in a hammer mill.
The product abtained 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, 25% of powder-
form vegetable protemn hydrolysate, 0.5% of
extract of fresh ondons, (0.73% of cysteine
hydrochioride, 0.75% of thiamine hydroch-
ioride, 0.5% of methionine, 5% of inosing
moncphosphate and 2% of glucose are
mixed under heat. The mixture is reacted for
3 minutes at & tomperature of from 120 to
130°C in a scraped-surface heat exchanger.
The reaction product obtained has a pleasant
flavour with a distinet 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.
70% of this paste, 22% of powder-form veg-
etable protein hvdrolysate, 0.5% of extract
of fresh wnions. 0.8% of cysteine hydroch-
loride, €.8 % of thiamine hydrochloride 4.3%
of inosine monophosphate and 1.6% of glu~
cose are mixed under hest. The mixture is
introduced into & scraped-surface heat
exchanger where it remains for 3 minutesata
temperature of from 115 to 120°C. The reac-
tion product is dired in vecue in a drying
cabinet where it remains for 8 hours af 65%.
A dry mass is obtained and is ground in a
hamaer mill. The finely granular product
obtained has s pleasant flavour note of
cooked meat,
WHAT WE CLAIM IS:
i. A process for the production of a
flavouring product reminiscent of meat in
taste, which comprises diluting a yeast auto-
Iysate with af lcast the same quantity by
weight of water, precipitating substantially
insoluble salts, especially alkaline-sarth
meial phosphate by heating the diluted auto-
iysate at pH-value in the range from 7 to 8.5,
separating solid fractions from the autoylsate
treated by heating so that only 3 solution is
left, treating the residual solution obtained
by steam distillation, concentrating the tre-
ated solution by evaporation to a dry matter
content of from 75 % to 85% by weight, mix-
ing the concentrate obtained with at least one
vegetable protein hydrolysate, a monsac-
charide and a substance containing sulphur
in sulphide form, and heating the mixture for
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0.5 to 3 minutes to & temperature in the
range from: 100°C to 200°Cto obtain & reac-
tion product,

2. Aprocess as claimed in Claim 1, whergin
the reaction product is dried to a dry matter
content of from 96 to 99.5% by weight, and
the dry product cbtained is ground.

3. A process as claimed in Claim 1 or 2,
wherein the mixture is heated fo a tempera-
ture of from 110 to 150°C over a period of 1
fo 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 wafer,

5. A process as claimed in any of Claims 1
to 4, wherein the difuted autolysate is heated
for 8 to 15 minutes to a temperature in the
range from 92 ta 98°C.

6. A process s claimed in any of Claims 1
to §, wherein the residual sohuiion is treated
in countercurrent 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 8, wherein the residual solution is heated
to @ temperature of from 92°C to 98°C
before being treated by steam distillation,
8. A process as claimed o any of Claims 1
ta 7, wherein the treated and concentrated
yeast sutolysate, the vegetable protein hyd-
rolysate, the monosaccharide and the sub-
stance contrining sulphur in sulphide form
are mixedinaraticof 66-80:15-30:1-3:
1 - 3 parts by weight.
9. A process for the production of a
flavouring prodect reminiscent of meat in
tast substantially as described with particular
reference to any of the Examples.
10, A flavouring product when preparcd by
& process as claimed in any of Claims 1 to 9.
BLKINGTON & FIFE,
Chartered Patent Agents,

High Holborn House,

52754 High Holborn,

London WCTV 65H.

Agents for the Applicants

Printed for Her Majesty’s Stationery Office, by Crovdon Printing Company Limited, Croydon, Surrcy, 1978,
Published by The Patent Office, 25 Southampton Buildines, Londor, WC2A 1AY, from
which gopies may be obtained.
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alkaline 2t the end of the teaction,

The monosaccharide ig preferably a pen-
tose, such as ribose, arabinose, or xylose,
Pentoses are generally preferred to hexoses
from the standpoint that penioses give rise
to Bavours and aromas resembling clossly
those of cooked meats whereas if 2 hexose,
such as glucose, i nsed in the absence of
pentoses, a substance having a pleasant
savoury smell and tasie, rather than that of
meat, is produced unless heating is continued
for a longer time. Jt may be advantagecus
0 use @ mixture of monosaccharides which
may contain either pentoses or hexoses or

D3 778268/ (8) /3998 200 7/60 DL

also be used. Both racemic and naturally
occurring forms of the amino acids can be
used. 70
It has besn found that fish protein is a
suitable starting material for obiaining 2
mixture of amino acids for the reaction, pro~
vided that cysteige is added. Cured fish
protein, such as cod flesh, may be used, but 73
preferably, the fish should first be de.
Havoured, for iustance, by the process des-
cribed in Specification No, 784905, The
fish protein is then hydrolysed, for instance,
by means of hydrochloric acid or caustio 30
soda, and substantially neutraliced, The sub-

ammvvenasy sasseg
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Inventors: —1AN DOUGLAS MORTON, PHILIP AKROYD and CHARLES GERARD MAY,

#

Date of filing Complete Specificntion : April 4, 1956,
Application Date : April ¥, 1956, No. 1652855,

Complete Specification Fublished : June 9, 1860,

Index at Acceptance :—Ulass 46, B(1L :64),
Internstional Glassification 4231,

COMPLETE SPECIFICATION.

Flavouring Substances and their Preparation,

We, Uninever Livitep, a Company regis-
tered under the Laws of Great Britain, of
Port Suslight, in the County of Chester,
England, do hereby declare the invention,
for which we pray that & patent may be
granted 1o us, and the method by which it
is 1o be performed, to be particilerly des-
cribed 1w and by the following statement :—

The present invention relates to artificial
flzvouring substances ang 1o their pre
paration.

Tt has besn found that Havouring sub-
stances capable of imparting to foodstufs
4 savoury smell and taste, particuladdy re-
sembling that of cooked meai, may he
obtained by the reaction of a monosaccharide
with an amino reagent comprising cysteine
in the presence of water and at an elevated
temperatare, the reaction mixture being not
alkaline at the end of the reaction.

The present invention provides, therefore,
a process for making a favouring substance
which coraprises reacting a pentose or hexose
monosaccharide with cysteine in the presence
of a large excess of water ap ap clevated
temperature, the reaction mixture being not
atkaline at the end of the reaction.

The monosaccharide i preferably a pen.
tage, 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 ghicose, is vsed in the absence of
pentoses, @ substance having a pleasant
savonry smell and taste, rather than thai of
meat, is produced unless heating is continued
for a longer time. Tt wmay be advamiageous
to use & mixture of monosaccharides which

both. Best results are generally obtained if
the monosaccharide, used alone or in ad-
mixture with other pentose or hexose mono-~
saccharides, is ribose.

Di- ti-, or polysaccharides or simple
derivatives of mono-, - or polyse
charides which yield the required mono-
saccharide under the conditions of the re-
action may also be used. Ag gnitable reono-
saccharide derivatives there may be men-
tioned monoacetone glucose and methyl
riboside.

Flavouring substances according to the in-
vention may be obtained by using cysteine
ag the amino reagent. More fullbodied
Havours are geserally obtained by naing
oysteine in admixture with one oy more,
preferably three or move, other amino acids,
such as ghitamic acid, glycine, « B-alanine,
threonine, histidine, Iysime, leucine, fso-
leucine, serine, valine or cystine. It is mot
essential io use the individual amine acids.
Simple derivatives, such ag salts, esters or
hydroxy compounds, or di- tri-, or higher
peptides, such as glutathione, or proteins,
which give rise to the requisits amino acids
under the conditions of the reaction, may
also be wsed. Both racemic and naturally
cccurring formms of the amino acids can be
used.

It has been found that fish protein ig a
suitable starting material for oblaining 2
mizture of amine acids for the reaction, pro-
vided that cysteine is added. Cured fish
protein, such as ood flesh, may be used, but
preferably, the fish should first be de-
Havoured, for imstance, by the process des-
cribed in Specification No. 724905 The
fish protein is then hydrolysed, for instance,
by means of hydrochloric acid or caustic
soda, and substantially neutralised. The sub-
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stantially neutralised hydrolysate may be
used, as such, as the amino reagest, pro-
vided cysteine is added. The hydrolysate
must be ireated, for instance with charcoal,
in order to remove phemylalanine and
methionine, whilst cysicine or & source there-
of must be added before using the mixture.
The presence of substantial amounts of
phenylafanine or of methionine in mixtures
tend io give-rise 10 undesirable floral or
potato-like aromas and mon  meatlike
flavours. Small amounts of other aromatic
amino acids such as tyrosine and tryptophan
may not be objectionable but large amounts
should preferably be avoided. Other pro-
tein hydrolysates which have been suitably
treated to remove phenylalanive and
methionine such ag groundunt Bydrolysate
or casein hydrolysate or mixturss of these
or hydrolysed keratin may also be used as
the amino reagenmt, provided cysteine is
added.

Factors which may affect the nature and
quality of the flavour produced include the
nature and relative amounts of the mono-
saccharide and amino reagents used, the
amount of water present and the time and
ternperature of heating. Thus, to obtain a
product having a flavour resemibling that of
beef the total amino reagent should piefer-
ably confain about 1 to 3 times, by weight,
of the total weight of cysieine, of amine
acids or derivatives which will give rise to
aming acids additional to cysteine or of
derivatives which will give rise fo such
amine acidg during the reaction, The use
of ribose and cysteine in the absence of other
amino acids tends to give a flavour akin to
that of pork.,

As little ag 0.04 mole of monosaccharide
per 1 mole of amino reagent may give a
satisfactory flavouring gubstance. By “amino
reagent” is meant the total of amino acids
and derivaiives thereof present, inclusive of
cysteine. Amounis of monosaccharide up
1 0.8 mole per 1 mole of amiso reagent
may be used but a greater amount of mowd-
sacclisride may be objectionable as it tends
to give rise t sXcessive sweetness of flavour,
Generally, it is preferred to use from G.J
to 0.5 mole of monosaccharide per 1 mole
of amino yeagent.

Preferred flavouring substances having an
aroma and tasts ekin to cocked meat are
obinined when the ratio of cysieine to mono«
saccharide is between 04:1 and 2:1 by
weight.

The amount of water present should, in
practice, be at least 5, geverally 15 to 25,
times the amount, by weight of the total
monosaccharide reagent. Amounis of up 10
1500 times may, however, be nsed.

The pH at which the reaction is carried
ouf iz not critical alihough the mixture at
the end of the reaction must not be alkaline.

It is preferred (o cargy out the reaction at a
7H of between 3 and 6.

The reaction mixture may be in the form
of a solution or in the form of a shury or
sludgy mass, depending on the concentration
of reagenis and on the conditions of heating.
The saccharide may be brought info solution
before heating is begun in order to reduce
any danger of charring. Stirring of the nyixed
reagents may be advisable during heating to
reduce the danger of local overheating.
Vigorous stirring during heating may reduce
the time required for completion of the
reaction.

The reaction may bg carried out by heat-
ing the mixture under reflux. In many cases
the mixture is maintained at its boiling point
for from % to 4 hours, generally at least for
1 hour. Similar resulic may be achieved by
heating for 2 louger period at a lower tent-
perature, for tstasce 70° C., when 24 1o 30
hours heating may be required. When using
hexoses, it ig prefemred to heat the mixture
under reflux for about 24 hours,

The process may also be carried out under
reduced pressure or under increased pres-
sure when lower or higher temperatures will
be necessary o maintain the mixiure at or
near ite boiling point. A reflux condenser
is normally fitted to the meactiop vessel
whilst the reaction is in progress. Condi-
tions of heating shonld be such ag to avoid
substantial caramelisation of the mixture,

The reaciion may also be carried out by
adding the reagents to a food product in
which it is desired to Dcorporate a savoury
or meat-dike flavour, such as a protein, and
heating the product to effect veaction, for
instance by autoclaving in a ssaled can
When carrying out the reaction by adding
the reagents to 3 food product it may be
necessary to add 3 small amount of water,
but generally such products will already con-
tain sufficient water to enable the reaction to
praceed. R T

The reaction products may be used as
such, or they may he converted to freeze
dried powders. Such powders may tend 10
be hygroscopie.

Flavouring substances according io the in-
vention may be incorporated in a wide range
of meat or meat-like products. They may,
for example. be incorporated either as solu-
tiong or powders, as is convenient, in profein
gels, in huncheon meats, in dry soup mixes
and in mest spreads,

1t ig preferred to let the favouring sub-
stance age for about a week after its prepara-
tion, when optimum flavour is generally de-
vefoped. The favouring substance may
tend to lose guality after about a month
from its preparation. In the absence of air
ang light the substance or products in which
it has been incorporated tend to retain their
quality of flavour lomger. Freeze-dried
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powders generally retain quality of favour
for a longer period than solutione,

The fcllowing ecxamples illusirate the
invention ;

EXAMPLE 1,
The following substances werc mixed by
stirring in a reaction vessel ;-

Water 360 grams
Ribose s,
B-Glucose 8,
f-Alaning 7 .
L-Cysicine 16,
L-Glutamic acid 15,
Glyecine 5 .

The vessel was thon heated wunder reffux
for 2 hours by means of an oi] hath at
130° €. After cooling the product to room
temperature and keeping in a closed vessal
for 2 days, it was then brought o a pH of
6.6--6.8 by addition of alkali. This brown-
coloured solution had a taste and aroma
resembling cooked beef; a portion was dried
by freeze-drying and the Aavouring solution
obtained later by reconstituting the powder
wih water,

Examrre 2.

The following substances were mixed and
then treated in cxactly the same mamner as
detailed in Fxample §:—

Water 100 grams
D-Ribose 5.
Glutathivge

(rgluamyleysieinylglycine) 16

The product, an orangs-coloured, clear
sohution, had 2 taste and aroma reserbling
that of cooked besf,

Exampir 3.
The following substances were mixed and
then treated in cxactly the same manner ag
detailed in-Fxample 1:-

Water 300 grams
D-Ribose 3,
L-Cysteing 5

»

a3

. The product, a pale yellow coloursd solu-
tion, had a taste and aroma resembling that
of cooked pork.

Exspprn 4,

Crude cod fish flesh (30 grams} was hydro-
lysed by refluxing with 6N-hydrochloric acid
(200 gramsy for 8 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 ghort column, (3" % 27} of activated

charcoal, giving a water-white solution.
This solution (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 2.}, a reflux condenser
being fitted to the vesssl. After coofing the
product te room temperature and leeping it
for several days to “age” and ruellow the
favour, it wag adjusted 1o pH=6.6 by addi-
tion of alkali, The deep-orange coloured
solution bad a strong taste and aroms re-
sembling cooked beef

Further experiments were camied out
using deflavoured sova bean protein (30 g}
in place of the crude cod fish flesh, and
deflavoured cod fish fiesh (30 g) in place of
the erude cod flesh.

Examprs 5.

Commercially available charcoal-treated
hydrolysed (casein plus groundnut protein)
powder (4 g} and L-cysteine (2 g) and D-
glucoss {1 g} and D-xylose (1 g and water
(100 g.) v & vesse! fitted with 2 reflux con-
denser were heated to boiling for 3 hours,
After cocling the product to room terapera-
turs, it was brought to pH=46.7 by addition
of alkali. The brown-coloured solution had
ag aroma and taste resembling cooked meat,

ExamrLr 6,

Cod flssh solution prepared by hydrolysis
followed by charcoa] reatment, as described
in Example 4, (50 mL)y and D-ribose 0.8 gy
and L-cysteine (0.6 g.) were added to a bland
protein paste prepared from deflavoured
groundnat protein (140 2.} and water (370 g)
inacan.  The can was then sealed and auto-
claved for 13 hourg at 10 pounds Ter square
inch steam pressure. The can was opened
after 6 weeks storing and the contents had
a beef-like flavour,

This example was repeated using a de-
favoured soya beam protein paste in place
of groundnut protein paste ang 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 monosaccharide with cysteine in
the presence of a large excess of water at an
elevated temiperature, the reaction mixture
being not alkaline at the end of the reaction,

2. & process acconding to Claim { in
which at least one additional araino acid,
other than phenylalanine and methicnine, is
present.

3. A process according to Claim 2 in
which at least three additional aming acids,
other than phenylalanine and methionine,
are present.

A process according to Claim 2 or
Claim 3 in which the additional amino acid
or acids is or are chosen from ghutamic acid,
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glycine, o and S-alanine, threonine, histidine,
Iysine, leucine, fso-lencine, serine and valine,

5. A process according to any preceding
claim in which heating is carried out for
from £ to 4 hours under reflux.

6. A process according to any preceding
claim in which the amount of water is at
east 5 times, by weight, the amount of
nonosaccharide present,

7. A process according to Claim 6 in
which the amount of water present is from
15 o 25 times, by weight, the amount of
monocsaccharide present.

8. A provess according to any preceding
claim in which the molar rativ of mono-
saccharide f¢ amine reagent is between
0.04:1 and 0.8:1 by weight.

9. A process according to Claim 8 in
which the molar ratio of monosaccharide to
aming reagent is between 0.1:1 and 03:1
by weight.

10. A process according to any preceding
claim in which the ratio of cysteine to mORO-
saccharide is between 04:1 ang 2:1 by
weight.

11. A process according to any preceding
claim which is carried ouf at 2 pH betwee
3 and 6.

12. A process according to any preceding
claim in which the aming reagent comprises
ydrolysed protein.

13. A process according to Claim 12 in
which the hydrolysed protein is keratin.

14. A process according o any preceding

D21

claim in which the amino reagent comprises 3
a peptide,

15. A process according to 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 meat-
like fiavour in a food product which com-
prises adding a pentose or hexose mono-
saccharide angd cysteine 1o the food product
in the presence of waler and heating the 4
mixture.

18, A process of incorporating 2 meat-
like flavour in a protein which comprises

i

i

a1

“adding a pentose or hexose monosaccharide

and oysteine 1o the protein ang heating the 50
mixture in the presence of waler.

19. A process according to Claim 16 or
Claim 17 in which the monesaccharide is
ribose.

20. A procsss according to any of Claime 5
113 in which the product is converted to a
powder by fresze-drying,

21. Flavouring substances whensver made
by & process subsiantially as described
herein. 60

22, Food products which copfain a
flavouring substance whenever made by 4
process substantially as described herein.

o

UNILEVER LIMITED,
R. Jowas,
Agent for the Applicanis.

PROVISIONAL SPECIFICATION.

Flavouring Substances and their Preparation.

We, UnNitEvER LIMITED, a Company regis-
tered under the Laws of Great Britain, of
Port Sunlight, in the County of Chesier,
Fagland, do hercby declare this invention to
be described in the following statement:

The present invention relates to artificial
fiavouring substances and fo their prepara-
tion.

§r bhas been found thai Savouring sub-
stances capable of imparting to foodstully 8
savoury smell and fastc, particularly re-
sembling that of cooked meai, may be
obtained by the reaction of 2 moncsaccharide
or 2 simple derivative thereof with an amino
acid or a simple derivaiive thereof, such as
a salt, in the pressnce of water and at an
clevated {cmperature,

The monosaccharide is preferably a
pentose, such as ribose, arabinoge, or xylose
hut may bes 2 hexose, such as glucose,
fructose or glucosamine, As 2 simple mono-
saccharide derivative there may be men-
tioned monoacetons glucose. It may be
advanfageous f0 use a mixture of moBo-
saccharides which may contain either peat-
o5es or hexosss or both. Best resulis are

zenerally obtained If the monosaccharide 90
used alone or in admixture with other pent-
ase or hexose monosaccharides is ribose, If
2 hexose, such as glucose, is used in the
absence of pentoses, & substance having a
pleasant savoury smell and taste,_rather than 95
that of meat, is productd. Di- or poly-
saccharides which yiekd the required mono-
saccharide under.the conditions of the re-
action may also be used,

Flavouring substances according to the 100
invention may be obtained by using cysteine
or cystine or 2 peptide containing a cysteine

" or cystine residue as the sole amino reagent,

Rettar resulis are generally obtained by using
cysteine or cystine in admixture with one or 108
more, preferably three or more, other amino
acids, such ag glutamic acid, glycine, trypio-
phan, tyrosine, f-alanine, threonine, histi-
dine, lysine, leucine, iso-leucine or valine.
DH~, trie or higher peptides, such ag gluta- 110
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.

Tt hus been found that fish protein is a 115
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suitable starting material for obtaining a
mixture of amine acids for the peaction, PEG-
vided that cystelne or oystine is added.
Preferably, the fish should first be de-
flavoured, for instance, by ihe process des-
cribed in Specification No, 784,905, The
fish protein is then hydrolysed, for instance
by means of hydrochloric acid, and substan.
tially neutralised. The substantially neatral-
ised hydrolysate may be ased, ag such, a¢
the amino reagent, provided cysieine o
¢ysting is added. The product is improved
by treating the subsiantially neutralised
hydrolysate with charcoal in order to remove
cerfain constituents, such ag phenylalanine,
and then adding cysteine or cystine or a pep-
tide confaining these befors wsing the mix-
ture, The presence of substantial amounts
of phenylalanine or of methionine in rmix-
tures may give rise to non meat-fike favonrs,
Other suitably treated protein Lydrolysates
such as groundnut hydrolysate or casein
hydrolysate or mixtures of these may also be
used as the aming reagent.

The naturs of the meat flavour may be
vatied 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. In-
corporation of lactic acid or other acids in
the reaction mixtare in many cases modifies
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 favouring substance. Amounts
of monosaccharide up t0 0.3 mol, per 1 mol,
of aming reagent may b used but a greater
amount of monosaccharide ig generally
objectionable ag it tends to give tise o ex~
cessive sweetness of fiavour, Generally, it is
preferred to use from 0.1 to 0.5 mol,, especi-
ally 8.3 mol., of monosaccharide per 1 mol,
of amino reagent.,

The amount of water present is usually at
least 5, generally 15 to 25, times the amount
of the total monosaccharide reagent.
Amounts of up to 1500 times may, however,
Be used,

The pH at which the reaction is carried
out is generally not critical although the pH
of the mixiure at the end of the reaction
should not be alkaline. ¥t is preferred to
carry out the reaction at a pH between
3 and 6.

The reaction mixture may be iy the form
of a solution or in the form of a slurry or
shudgy mass, depending on the concentration
of reapents and on the conditions of heating,
The saccharide may be brought into solution
belore heating is begun in order to redues
any danger of charring.  Stirring of the
mixed reagents may be advisahle during

heating to reduce the danger of local over=
heating. Vigorous stirting during heating
may reduce the time required for completion
of the reaction,

The reaction may be carried out by heat~
ing the mixture at or near the beiliag point
under reffux. In many cases the mixtare is
maintained at its boiling point for 1 o 4
hours.  Simuilar results may be achieved by
heating for a longer period at a lower fem-~
peratuge, for instance 70° C. The process
may alsx be carried out under reduced pres-
sure or under increased pressure when lower
or higher temperatures will be necessary to
owintain the mixtute at or near its boiling
point. A refiux condenser is normally fitted
to the reaction veasel whilst the reaction is
in progress. Conditions of heating should
be such as to avoid substantial caramelisa-
tion of the mixture,

The reaction may also be carried out by
adding the anhydrous reagents w0 a food
product in which it Is desired to incorporate
a meat flavour and heating the product to
effect veaction, for instance by autoclaving
in o sealed can. When carrying out the
reaciion by adding the reagents to a food
product it may be necessary to add a small
amount of water, but generally such products
will already contain sufficient water to en-
able the reaction to proceed.

It is preferred to lot the fiavouring sub-
stance age for about a week after its prepara-
tion, when optimum flavour is generally
developed. The flavouring substance may
tend to lose quality after about a month
from its preparation. In the absence of air
and light the substance or products in which
it has been incorporated tend to retain their
quality of favour lomger. Freeze-driod
powders generally retain quality of flavour
for a longer period than solutions,

The following examples illustrate the
invention,

Exampis 1.
The following substances were mixed by
stirring in 2 weaction vessel:—

Draibose 0.15 gramms
B-alanine .11
L-cysteine or cystine 009
L-glutamic acid 617,
Dl tryptophan G602,
L-tyrosine 8007
Water 3 ml

Stirring was continued during the subsequent
heating. A reflux condenser wasg fitted to
the reaction vessel and this was then heated
in an oil bath maintained at 140° for 4
hours. The reaction vessel wag then allowed
to ¢ool and the Havouring substance was
then decanted.

Examerr 2.
A flavouring substance was obtained,
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ysing the same reaction as in Example 1, 2.5 ml. (containing 1.26% nitrogen) of the 35
by mixing together and heating the following  filirate were added, with stirring, to .16
substances. sram of Lecysteine and 0.10 gram of D-
ribose in a Teaction vessel Stirring was
. TDrriboge .02 grams continuegd during subsequent beating. A
5 D-glucose 009 . refiux condenser was fitted to the rcaction 40
Fructose 008, vesssl and this was then heated on an off
B-alanine 01, bath maintained at 140° C. for 45 minutes.
L-cysteine 0.3, The vessel was then taken off the oil bath,
L-glutamic acid 017 cooled to 70° €. and maintained at that tem~ -
10 - DL -trytophan 005 ., crature for 16 howrs. The reaction mix- 48
Water 3 ml tere wag then allowed to cool and the
. flavouring substance decanted,
EXAMPLE 3.
A flavouring substance was obtained, EXAMPLE 5.
using the same reaction condifions as those
18 described in Example 1 except that heating Glutathione  0.10 grams
was discontinued after 2 hours, by mixing Dribose 005 89
together and heating the following sub- Water I ml
StAnces 1
were mixed and heated under reflux for 2
Dr-ribose (.15 grams howurs at 100" C.
20 L-cysteine 830 .,
Threonine 007 . EXAMPLE 6.
Glycine 0045,
L-tyrosine 007 . Spray dried groundmut/ 55
-DL-histidine 009 casein hydrolysate powder 0.4 grams
25 Water 3 ml L-cysteine 802 .
- D-glucose 113 R
Exanrrr 4, D-xylose &1 ..
Clod flesh wag deflavoured as desexibed in Water 4 mi 60
our co-pending Application No. 24821734
(Serial No, 784,905). The deffavoured flesh  were mixed and heated unader reflux for 2
30 was hydrolysed with 6N hydrochloric acid  hours at 100° €. and thea 16 hours af about

and the hydrolysate solution so obtained
was neutralised with sodium hydroxide solu-
tion, stirred with activated charcoal and then
filtered.

00 L.
UNILEVER LIMITED,
R. Jomas,
Agent for the Applicants.

Abingdon : Printed for Her Majesty’s Stationery Office, by Burgess & Son (&bingdon), Tad.—~1960.
Published af The Patent Offes, 25, Southampion Buildings, London, W.C.2,
from which copies may be obtained.
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Y Aecdead ae ewemplified by those

ERRATUM

BRRREEEE S s
. EMM a0
CEE 2 lipa 14 o XN e
s T e Hachean 7e€ad Sluncheon s
THR ~Pﬁt}".EH?f OFFIgR,
7T Mueok, 106y
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which comprises reacting #n ammo TCHECI,  vemn 3
coruprising cysteine in the presence of water Both narurslly OCCUITING (OPTICHLY avrr,
and at an elevated temperature with an alde. forms of the amino scids and optically inactive 60
hyde containing at least 2 carbon atoms, which  mixtures of dexirerotary and levorarary iso-
20 aldehyde is capable of existing ouly in the mars may be used.
acyelic form and has at least ome hydrogen Ir is not essential to use individual amine
atom attached to the saroe carbon atom a5 that  acids: salts, simple compounds such as esters
W which an aldehyde (—CHO) group is or bydroxy compounds, peptides or proteins 4%
atached, which wilt give rise to the desired amino acids
25 Aldehydes containing from 2—8 carbon under the conditions of reaction can be used,
atoms have been found nsefd in processes In particular, it has been found that fish
according to the imvention. Such aldehydes protein is a sujtable starting roaterial for
arc for fnstance mono-aldehydes containing  obiaining 4 mixture of amino acide for the 70
from 24 carbon atoms, di-aldetiydes com-  reacrion, provided that crysteine or a soures
30 wining from 2--S5 carbon atoms, alpha and  thereof is added. Crode fish protein, such as
beta hydroxy aldehydes containing from 2—8 cod flesh, may be used bar preferably the fish
carbon atoms, pazticularly C,, C; and C, beta- protein should first be deflavonred. The fish
hydroxy aldebydes which may be derived protein is hydrolysed, for instance by means 78
from Ce—C, acyclic unsubstitated mono-  of hydrochloric acid or caustic soda, and
35 aldehydes by aldol condensation, neptralised. The mentralised hydrolysate may
There may be meationed as examples of be wused, as such, as the aming reagent pro-
unsubstitated mono-aldehydes: acetaldehyds, vided fhat cysteine or a source thereof is
propionaldehvde and n- and isobutyraldshyde, added. To obtain a flavouring substance 89
as examples of di-aidehydes, glyoxal and capable of imparting 2 meatdike flavonr o
40 glutaraldehyde and as examples  of alpha- foodstuffs the hydrolysate must be treated,
hydroxy aldehydes, glycollic aldehyde and for instance with charcoal, in order to remove
glyceraldehyde, Mixtures of aldehydes may be penyialanine and methionine, whilst cysteine
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COMPLETE SPECIFICATION
Flavouring Substances and Their Preparation

We, UMILEVER LimMiTsn, a Company regis-
tered under the Laws of Great Britain, of Port
Sunlight, fn the County of Chester, BEngland,
de horeby declare the invention, for which
we pray that a patent may be granted to us,
and the method by which it & to be per-
formed, to be particularly described in and
by the following statement ;-

The present lnvention relates to processes
for the preparation of flaveuring substances,
flavouring substances so prepared and to food
products containing  such flavouring  sub-
stances,

The present invention provides a process
for the preparation of a flavouring substance
which comprises reacting an amino reagent
comprising cysteine in the presence of water
and at an clevated temperature with an slde-
hyde containing at least 2 carbon atoms, which
aldehyde is capable of existing only in the
acyclic form and has ar least one hydrogen
atom attacked to the same carbon atom as that
to whick an aldehyde (-~~CHO) group is
attached,

Aldehydes contalning from 28§ carbon
atoms have been found wvseful in processes
according to the invention, Such aldehydes
are for instance mono-aldehvdes containing
from 2-—4 carbon atoms, di-aldehydes com-
taining from 25 carbon atoms, alpha aod
beta hydroxy aldchydes containing from 2—38
carbon atoms, particularly C,, C, and C, beta~
hydroxy aldehydes which may be derived
from Cp—C, acyclic unsubstitured 1mono-
aldehydes by aldol condensstion,

There may be mentioned as examples of
unsubstituted mono-aidehvdes acetaidehyde,
propionaldebyde and #~ and isobutyraidehyde,
as examples of di-aldehydes, glyoxal and
glataraldehyde and as examples of alpha-
hydrexy aidehydes, glycollic aldehyde and
glycersidehyde, Mixtures of sldehydes may be

[Price >

used ¥ desired, ss exemplified by those
obained by the periodate oxidation of starch
ag s 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 adition to cysteine, at least one of
the amino acids arginine, ghrtamic acid, pro-
line and histidine. Preferred Havours are
obtained by using cysteine and ar least one
of seid acids in admixesre with onc or more,
preferably three or more, other aminc acids
such as glycine, alpha and betz-alagine,
threonine, Iysine, lencine, iso-lencine, sevine,
valine and cystine.

Both naturally occurring {optically acdys)
forms of the amino acids and optically inactive
mixtuees of dextro-rotary and levo-rotary iso-
mers may be used,

It is not essential to use individual amine
acids: salts, simple compounds such as esters
or hydroxy compounds, peptides or protefns
which wilf give rise to the desired amine acids
under the conditions of reaction can be used.

In particular, &t has been found that fish
protein is & suitable starting material for
obmaining a misture of amino acids for the
reaction, provided that crysteine or 2 source
thereof is added. Crude fish protein, such gs
cod flesh, may be used but preferably che fish
protein should first be deflavoured. The fish
protein is bydrolysed, for instance by means
of hydrochioric acid or caustic sods, and
neutralised, The nentralised hydrolysate may
be used, as such, as the aming reagent pro~
vided that cysteine or a source thereof is
added. To cbtain g flavouring  substance
capable of imparting 2 meatlike flavour to
foodstuffs the hydrolysate must be treated,
for instance with charcoal, in order to remove
penylalanine and methionine, whilst cysteine
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or a sonrce thereof must be added hefore
using the muxvare. The presence of substantial
amounts of phemylalanine or of methionine
in mixtares tends to give rse to foral or
otato-like sromas and non meat-like flavours.
gmaﬂ amoupts of other aromatc amino
acids such as tyrosine and tryptophan may ot
be objectionsble but large amouis should
preferably  be  avoided. Other  protein
hydrolysates which have been suitably treated
to remove phenylalanine and methionine such
gs proundout hydrolysate, casein hydrolysate,
or ixtures of these may also be used as the
amino reagent, provided that cystemns ot @
cource thereof is added.

Factors which may effect the nature and

quality of the favour produced inclade the
nature and relative amounts of the aldehyde

and ausine reagent used, the amount of water
present and the fhme and temperature of
heating. Thus, to cbtain a product having @
flayour particularly resembling that of meat
the amino reagent should preferably conryin
about 1—4& times, by weight of the weight
of cysteine present, of amino acids additional
to crysieine, Of SOUICES thereof In amounts
such g will give rise to an equivalent weight
of such acids.

T desired, a propostion of pentese sugars,
in particular ribose, may be included in reac-
tion miztures employed in processes accord~
ing to the inventios. Inclusion of such
pentoses generally results in reaction products
which jmpart flavours baving a greater
resemblauce to that of beef. Excessive amounts
of pentose sugars, however, may impart exces~
clve sweetness to the flavouring substance.

As fite as 0.1 mole of aldehyde per 1 mole
of amino reagent may give a2 satisfactory
favouring substance. By ¢ amino reagent” is
mcant the total of amino acids sund derive-
dves thereof present inclusive of cysteine,
Amounts of sidehyde of up to 1 mole per 1
mole of amino reagenst may be used but
greater amounts may be objectionable. 0.23
mole o 0.75 mole of aldehyde per 1 mole of
amino reagent is preferred, the most preferred
ratio being about 0.5 mele of aldehyde per 1
mole of amino reagent

The reaction is carried out in the presence
of water, The amount of water preseat should
be at least 5, generally 15 to 25, nimes the
amount, by weight of the aldehyde. Amounts
of water of up to 1500 times may, however,
be used.

Preforsed  Havouring  scbstances  can be
obtained if the pH of the resction mixfure
at the end of the reaction is not atfaline; it &
preferred to carry out the reaction at pH of
from 2w 7. )

The reaction mixture may be in the form of
4 solution or in the form of a shuxy or shudgy
mass, depending on the concentragon  of
reagents and on the conditions of heating. In
crder to reduce any danger of charring, any

solid veagent should be brought into solution
to s preat an cxtent as possible. Stirring of
the mized reagenis may be advisable during
heating to reduce the damger of local over-
hicating. Vigorous stirring during heating may
reduce the time tequired for completion of
the reaction.

The reaction may be carried out by heating
e rmisture under reflux. In many cases the
mgture is maintained at its hoiling poing for
from + to & hours, generally at least for 1
hour. It is desizable that refluxing should not
he continued for more than about 12 hours.
Similar results may be uchieved by heating
for a longer period at & lower temperapure,
for instance 90° C., when about 18 hours is
sufficient, or 70° C., when 24 to 30 hours
heating ay be required, or a lower tompere-
rure for a jonger time. This process may also
be- carried out under reduced pressure o
inder increased pressure when lower or higher
renperatures will be necessary to maintain the
mistare at or near i bofling point. A reflux
condenser is normally fiited to the reaction
wessel whilse the reaction is in progress. Con-
cirions of heating should be such as to avoid
substantisl caramelisation of the mixture, Any
nngeacied volatile aldchyde may be removed
at the end of the reaction. '

The reaction may alse be carried out by
adding the reagents 1 2 food product in which
it is desired to Incorporate 8 SAVOUXy or mest-
fike flavonr and heating the product to effect
reaction, for instance by autoclaving in a
eesled can. When carrying out the reaction by
adding the reagents to & food product it may
be necessary to add u small amount of water
but generally such products will already con-
tain sufficient water to enable the reaction 10
gracesd. -

The resction products may be used as such,
or they may be comveried to freeze-dried
powders. Such powders may wnd to be
hygroscopic.

Flavouring substances according to the
invention may be incorporated f 2 wide
range of meat or mestlike products. They
may, for ezample, be incorporated either as
solutions or powders, as is convemient. Fond
products such as protein gels, Tachean meats,
dry soup mixes, meat spreads, and similar
products may, with advaneage, have flavouriog
substances prepared according- to the pro-
cesses of the invendon incorperated in them.

The favouring substances prepared accord-
ing to the processes of the invention may be
used in fond products where savoury flavours
are reguired, or they may be used to enhance
the flavour of meat-containing products.

"It is preferred to let the flavouring sub-
stance age for about 3—35 days after its pre-
paration, when optimum favour is generally
developed. The flavouring substances may
tend to Jose quality after about 3 wecks from
jts preparation. In the absence of air and
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light the substance or preducts in which it
has been incorporated tend to retaim their
quality of flavour lomger. Preeze-dried
powders generally retain quality of Havour
for a longer period than solutions,

The following examples illustrate the pro-
cesses of the invention.

Exampry 1

Deflavoured 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
bydroiysate after addition of water was
filered and brought to pH=6.7 with caustic
soda. The dark coloured solution was then
passed throngh a short column (3% X2%) of
activated charconl giving & water-white solu-
ton, This solution {300 ml, containing 4.2
mg. of Kjeldah! nitrogen/ml) was then
heated te boiling, under reBux, for 3 hours
after adding glyceraldehyde (5 g) and L
cysteine (6 g.). Excess of glyceraldehyde was
removed by steam disdliation and the reaction
mixture was then cooled to room temperature
and stored for several days in & closed vessel,
A meat-like flavour developed during this
time.

ExaMpLe 2

The following ingredients were mixed and
heated, uader reflux, for 3 hours in an off
bath at 130° C.

L-cysteine - - e - .

Deflavoured cod flesh hydrolysate

{prepared as in Example 1) 300 ml

- Iso-buryraidehyde ~ - - - 3g

After 3 howrs the zeflux condenser was
removed and heating continued for a shore
while in order to remove unreacted iso-
butyraldehyde. The resulting sohmion had a
taste and aroma resembling that of meat.

The cxample was repeated vsing () acet-

_ aldehyde {5 g.) and (b) propionaldehyde (5 g.)

50

55

in place of iso-butyraldehyde and in both
cages the resulting solution had a taste and
aroma resembling thar of meat.

WHAT WE CLAIM IS:— -

1. A process for the preparation of &
flavouring subsiance which comprises reacting
an amino reagent comprising cysteine in the
presence of water and at an elevated tema-
perature with an sldehyde contaiming st least
too carbon atoms, which aldeliyde is capable
of existing only in the acyclic form and has at
least one hydrogen atom sttached ro the same
carbon atom a8 that to which an aldehyde
group is artached.

2. A process sconeding to Claim 1, in which
the aldebyde is a C,, C. or C, heta hydroxy
aldehyde, )

3. A process according to Claim 1, in

which the aldehyde is a di-aldehyde 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,

5. A process according to Claim 4, in
which the aldehyde is acetaldehyde,

6. A process according wo Claim 4, in
which the aldehyde is propionaidehyde.

7. A process according to Claim 1, in which
the aldehyde compound is an alpha hydroxy
aldehyde.

8. A process according to Claim 7, in which
the aldehyde is glyceraldehyde. .

9. A process according to any preceding
claim, in which the amino reagent alse con~
tains at least one of the amino acids arginine,
glotarnic acid, proline and histidine.

10. A provess according to Clzim o In
whick the amino reagent contwins at least
three additional amine acids other than
phenyizianine and methionine.

11. A process according to Claim 16, in
which the additional amine acids are any of
the amino scids: glycine, alpha and bets-
alanine, throonine, lysine, leucine, iso-leucing,
serine, valine and cystine,

12, A process according to any preceding
claim, in which from 0.1 to 1 mole of alde~
hyde per I mole of amino reagent is used.

13, A process according to Claim 12, in
which from 0.25 to 0.75 mole of aldehyde per
1 mole of amino reagent is used.

14. A process sccording to any preceding
claim, in which the amount of water pregent
is at least 5 times by weight of the weight
of aldehyde.

15. A process according to any preceding
claim, in which the amino reagent contains
about 1 1o 4 times by weight of the weight
of cysteine present of amino acids additional
© cysteine.

16. A pracess according to any preceding
;iaxm% which is carried out at a pH of from

to 7.

17. A process accerding to any preceding
claim, in which the reaction is carried out by
heating the amine resgent and the aldehyde
ander reflux.

18. A process of incorporating & sav or
meat-like flavour in a food product in which
a5 aminp reagent comprising cysteine and an
aldshyde containing at least 2 carbon atoms,
which. aldeliyde is capable of existing only in
the acyclic form and has at feast one hydrogen
atom atached to the same carbon atom as that
to which an aldehyde group is attached, are
added to the food product and the food pro-
duct is heated in the presence of water.

19. A process for making 2 flavouring sub-
statice substantially as hereinbefore described
in Example 1 or 2. ' ‘
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70. A flavouring substance prepared by a
process according to amy of Claims 1 to 17
inclusive.

21. A food product in which there is incor-
porated a favouring substance prepared by the
process of any of Claims 1 to 19 inclusive,

UNILEVER LIMITED,
R. Jonas,
Agent for the Applicants.

PROVISIONAL SPECIFICATION
Flavouring Substances and Theix Preparation

We, Unitever Livorep, 8 Company regis-
tered under the Laws of Great Brimin,
Port Sunlight, in the County of Chester,
Tngland, do hereby declare this invention to
be described in the following statementi—

The present invention relaces to artificial
favouring substances and to their preparation.

Ir has been found that flavouring substances
capable of imparting to foodstuffs 8 _savowry
smell and taste, particalarly zesembling that
of cooked mesat, may be obtained by reacting
an afninG reagent comprising cysteine with an
aliphatic aldehyde in the presence of water
and at an clevared femperatire.

Atiphatic aldehydes which may be used
sccording to the invention inciude short chain,
preferably  CeC sliphatic  aldehydes,
potably aceraldehyde, propionaldehyde and o~
and isc-butyraldehyde. Short chain aliphatic
dialdehydes, preferably containing 25 C
gtoms, including glyoxal and giutaraldehyde,
short chain hydroxyaldchydes, such as glycoi~
e aldehyde and glyceraldshyde, and
short chain S-hydroxyaldehydes (*sidols™),
particularly the G, G, and G S-hydroxy-
aldehydes which may be derived from the
Coe(, simple aliphatic aldehydes deseribed
gbove by aldol comdensaton, may alse be
used.

Preforred mixvares of sldehydes for use
according to the invention arc those obtained
by the periedate oxidation of starch, such as
is deseribed, for instance, in the Journal of
the American Chemical Soclety, 74, 5522,
(1952). .

Flavouring substances according 10 the
invention may be obgained by using 20 anuno
reagent comprising (@) cysieine  and (b)Y
arginine or ghstamic acid or proline or
histidine. With reference to component {b)
the acids may be used singly, or in combina-
tion. Prefecred flavours are obtained by using
componeats {2} and (b} in admixture with one
or more, preferably three or mors, other amino
acids such as glycine, » and flaning
threonine, lysine, leucime, iso-leucine, sermne,
cystine and valine. . .

T is nor essential to use individual amino
acida:  salts, simple compounds such as esters
or hydroxy compounds, pe tdes or proteins
which will give rise to the desired amino
acids under the conditions of reaction can be
used.

In particalar, it has been found thag fish
protein is a suitable starting material for
obtaining a mixture of amino acids for the
reaction, provided that cysteine iz added.
Crude fish proteins, such as cod flesh, may
te used, but prefersbly the fish should frst
be deflavoured, for instance, by the process
described in Specification No. 784,905, The
fish prowin is then hydrelysed, for inswance
by means of hydrochloric acid or caustic soda,
and substantially neutralised. The substan-
ally neutralised 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
phenylalapine  and  methionine,  whi
cysteine or @ sowrce thereof must be added
before using the mixture, The presence of
substantia] amounts of phenylalanine or of
methionine is mixtures tends to give rise to
undesirable foral or potatelike aromas and
non meat-like favours. Small amounts of other
gromatic amino acids such as tyrosine and
tryptophan may be objcctionable but large
amounts should preferably be avoided. Other
protein hydrolysstes which have been suit-
ably treated to remove phenylalanine and
suethionine such as groundaut hydrolysate or
casein hydrolysate or mixtures of fhese may
be wsed as the amino reagent, provided
cystein or 8 Source thereof is added.

Factors which may affect the pature and
quality of the favour produced include the
natare and relative amounts of the aldehyde
and amine reagent used, the amount of water
present and the time and temperature of heat-
ing. Thus to obtain a product having a Havonr
resembling that of -meat the amine reagent
should preferably conwin sbour 14 times,
by weight of the weight of cysteine present, of
smino acids additional to cysteine, or amounts
of derivatives such as will give rise to an
equivalent weight of such acids.

If desired, 2 propertion of pentose sugars,
in particular ribose, may be included in reac-
vion mixtures according to the invention.
Taclosion of such penfoses generally results
in reaction products which impart Havours
having 1 greater resemblance to that of beef
Bxcessive amounts of pentose sugars, however,
may impart excessive sweetness to the favour-
ing substance,

As little as 0.1 mole of aldehyde per 1 mols
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of amino reagent may give a sstisfacrory
flaveuring substance. By “amino reagent ” is
meant the total of amine acids and derivatives
thereof present, inclusive or cysteine, Amounts
of aldehyde up to 1 meole per' 1 mole of amine
reagent may be used bur greater amounts nwmy
be objectiopable. 0.25 mole to 0.75 mole of
aldehyde per 1 mole of amiuo reagent is pre-
ferred, the most preferred ratio betog about
0.5 mole of aldehyde 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 aldshyde. Amonnts of up
to 1360 times may, however, be used.

The pH st which the resction is carried
out is not critical although the pM of the
mixture ar the end of the reaction should
preferably not be allaline, It is preferred to
carty out the reaction at a pH of between 2
and 7,

The reaction mixture may be in the form of
a solution or in the form of o shurry or sladgy
mass, depending on the concentration of
reagents and on the conditions of heating, In
order to reduce any danger of charring, any
solid resgent should be brought into solution
fo a8 great an extent as possible. Stirring of
the mixed reagents may be advisable during
heating to reduce the danger of local over-
heacing, Vigorous stirring during 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 maintained at its boiling peint for
from % to 4 hours, generally at least for 1
hour. It is desirable that refluxing should not
be continued for wore than about 12 hours.
Similar results may be achieved by heasing
for 4 lomger period at a lower temperature,
for instnce 70° C, when 24 to 30 hows
heating may be required. The process may
also be carried out under 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 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  volatile aldehyde should be
removed at the end of the reaction.

reaction may alse be carried out by
adding the reagents to a food preduct in
which it is desired to incorperate a savoury
or meat-like flavour and heating the product
to effect reaction, for instance by autoclaving
in = sealed can. When carrying out the reac-
tion by adding the reagents to a food product
it may be necessary to add a small amount

of water, but generally such praducts will
aiready contain sufficient water 1o cnable the
reaction to procesd.

The reaction products may be used as such,

or they may be coaverted o frecze-drjed
powders. Such powders may tend o be hygro-
SCOpic,
Flavouring substances according to the
invention may be incorporated in a wide range
of mear or mear-like products. They may, for
example, be incorporated either as solutions
or powders, as is convenient, in protein geds,
in luncheon meats, in dry soup niixzes and in
meat spreads and similar products.

The flavouring substances may be used in
artificial meag products, or they may be used
éﬂ echance the flavour of mest-containing pro~

UGS,

Tt s prefesred to lot the flavouring  sub-
stance age for about 35 days after its pre-
paration, when optimum favour is generally
developed. The favouring substance nay tend
1o lose guality afrer about 3 weeks from jts
Dreparation. In the shsence of air and light
the substance or products in which it has
been fncorporated tend to remin their guality
of favour longer. Fresze-dried powders
generally retsin quality of flavour for a longer
periad than solutions,

. The following examples illustrate the jnven-
tion,
Hxamrre 1

Deflavoured ond flesh (30 grams) was
hydrolysed by refluxing with 6N-hydrochloric
acid (200 grams) for § hours. The acid was
substantially distilled off at reduced pressure
and the residual hydrolysate after addition of
water was filtered and brought ro pH=6.7
with caustic seda. The dark coloured solution
was then passed through & short cohumn
(3" 22"} of activated charcoal giving a water-
white solution. This solution (300 ml., con-
tining 4.2 mg. of Kjeldabl aitrogen/ml) was
then heated to boiling, under reflux, for 3
hours after adding glyceraldehyde (5 g.) and
L-cysteine {6 g.). The excess glyceraldehyde
was removed by heating the fask without
reflax condenser for a short time and the
contenis cooled to room temperature and
stared for several days in 2 closed vesssl A
tneat-like flavour developed during this time,

Exameir 2
The following ingredients were mixed and
heated, under reflux, for 3 howrs in an ol
bath ar 136° C
Leoysteine - - - . .
Deflavowrsd cod flesh hydrolysate
(prepared as in Example 1) 300 ml
Iso-bugyraldehyde - - . - 3 g
After 3 hours the reflux condenser wag
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butyraldehyde. The resulting solution had a Agent for the Applicants.

taste and aroma resemsbling that of meat.
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We, Uwmitevir Lnwiee, a Company
registered under the laws of Grest Britain, of
Port Sunight, in the County of Chester, Eng-
land, do hereby declare the invention for
which we pray that 2 patent may be granted
o us and the method by which it is to be
performed, to be particularly described in and
by the following statement: —

The present inventon relates to processes
for the preparation of flavouring substances,
Ravouring 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 Havonring substamce
which comprises reactivg an amine reagent
comprising cysteine with & furan compound
as hereinafter defined fn the presence of water
and ar an elevated temperature,

Flavouring substances capsble of imparting
a savoury odour or taste to foodstuifs, especially
2 mest-like taste, can be prepared by pro-
cesses in accordance with the invention,

The term “furan compound” i used in
this specification to deuote 8 compound of
the class consisting of furan and 2-substituted
furans which have the 5-position tnsubstitused.

Suitable substitnent groups for the 2~posi-
tion of the furan ring are carbon-containing
groups linked to the fursn ring through a
catbon atom of the group. Suck substituent
greups inclade hydrocrbon groups, for in-
stancs alkyl groups. The substituent group may
alse be 2 substituted hydrocatbon group, for
instance an alkyl group having attached there-
to any one of the groups amine, hydroxy and
acetyl: thus, examples of 2-substituted furen
compounds which may be used in processes
according to the invention will include furfuryl-
amire, furforyl aleobo! and furfuryl-2-gcetone
[which may also be designamd: 2-(2%-aceryl-
sthyDifuran]. Other suitable substituent groups
are these containing a carbonyl funciion, for
instance aldehyde and carboxylic groups: thus
examples of 2-substituted furans which may
be used in processes according to the inven-
[Price 35.6d.]

PF'IC& 25}3.

Inventor: CHARLES GERARD MAY

Date of filing Complete Specification: Oct, 4, §957.
Application Date: Oct. §, 1936,

 No. 30505/56.

Complete Specification Published: jan. [, 1961,

tionr and which have such groups are furfur
aldehyde and furoic acid,

Hxamples of fursn compounds which may
be used according w the invention are:

|c£rm§

forfuryl alochel 2
ts!
fureic acid I C0.x
2
of

Furfursldehyde U fosse]
farfurylsoine g ] x2S 2};‘31-2

farfuryl-g-acetons o mg 0 033
&

furan

Furfuraldehyde is the preferred compound
and shonid be freshly distiled before use. Other
furan compounds which may be derived from
pentoses and pentosans are also preferred,

In addition to cystelne the amino resgeat

§58.333
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should prefershly also contain at least one of
the amine acids arginine, glutamic acid and

" proline, Preferred favours can be obrained by

dding at least ome, preferably three or more,
other amino acids such as glycine, alpha and
bets slamine, threonine, lysine, leucins, ise~
leucine, sering, valine, histidine and cystine.

Tt is pot essential to use individual amino
acids, Salts, such as monosodium glutamate,
simple compounds, such as esters or hydroxy
compounds, peptides, suck as glutathions, or
proteins which will pive rise to the desired
amino acids under the conditions of reaction
may be used, Both racemic and naturally
occireing forms of the amino acids may be
wsed.

In partculdr it has been found that fish
protein js a suitable starting mateial for obtain-
ing & mixture of amino acids for the reaction,
provided that cysteine or a source thereof is
added. Crude fish protein, such ss cod fesh,

_miey be used, but preferably the fish should

first be deflavoured, The fish protein is then
hydrolysed, for instance by means of hydro~
chiotic acid or caustic soda, ard substantially
neutrafised. The substantially neutralised
hydrolysate may be used, as such, as the amine
reagent, provided cysteine or a source thereof
is added. To obwain 2 favouring substance
capable of imparting a meat-like taste to food-
¢uffs the hydrolysate must be treated, for
instance with charcoal, in order to zemove
phenylalanine and methionine, whilst cysteine
or 4 source thereof must be added before wsing
the smixture. The presence of substantial
amounts of phenylalanine or of methicaine in
mixtures tend to give rise to floral or potate-
like aromag and non meat-like flavours. Small
amounts of other aromatic amine acids such
as tyrosine and tryptophan may not be objec-
Honable but large amounts should preferably be
avoided, Other protein hydrolysates which have
heen suitably treated to remave phenylalanine
and methionine such a5 grounduut hydrolysate
or casein hydrolysate or mixtures of these may
alse be wsed ss the amino reagent, provided
cysteine or a source thereof is added.

Factors which may affect the nature and
quality of the flavour produced include the
neture and refative amounts of the furan com~

water present snd the time and wmperature
of heating. Thus, to obtain a product having
a savoury flavour particnlarly resembling that
of meat the amino reagent should preferably
contain about 1—4 times, by weight of the
weight of cysteine preseat, of amino acids addi-
tional to cysteine, or ameounts of derivatives
such as wifl give dise to an equivalent weight
of such acids.

If desired, a propordon of pentose sugars,
in particular ribose, may be inchuded in re-

. attion mixtures employed in processes accord-

63

" ing to the inventon. Inclusion of such pentoses

generally results in reaction products which

impart favours having & greater resemblance
to that of beef. Excessive amounts of pentose
sugars, however, may impare excessive sweet-
niess 10 the Javouring substance.

As Hitle ag 0.05 moles of furan compound

er 1 mole of amino reagent may give a satis-
actory flavouring substance. By  aming re-
agent™ is meant the total amino aclds and de-
rivatives thereof present, inclusive of cysteine,
Amounts of furan compound of up to 0.7%
moles per 1 meole of amino reagent may be
used but greater amounts may be objection-
able, About 0.5 moles of furan compound per
1 mole of amino reagent is preferred.

The amount of water present should pre-
ferably be at least 5, generally 15 to 25, times
the amount, by weight of the furan corspound.
Amounts of up to 1500 timeg may, however,
be used,

Preferred  flavouring substances can be
abtained if the pH of the mixture at the end
of the reacdon is not alkaline; ir is preferred
1o carry out the resction at a pH of from 2
o 7.

The reaction mixture may be in the form
of 2 solution or in the form of a slurey or
sludgy mass, depending on the concentzation
of reagents and on the-conditions of heating.
In order to reduce any danger of charring, any
solid reagent should be brought into solution
to as great an extent as possible. Strring of
the mixed reagents may be advisable during
heating to reduce the danger of Jocal over-
heatiag, Vigorous stirsing 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 i5 maintained at ite beifing point for
from & to 4 hours, generally atr Ieast for 1
howr, It is desirable that refinxing should not
be continued for more than about 12 hours,
Similar results may be achieved by heating
for a longer pericd at a lower temperature,
for instance 90° C. when about 18 hours
heating is necessary, 70° C. when 24 w 30
hours heating may be reguired, or ar a lower
temperature for an even longer time, The
process may also be carried out under reduced
pressure or under increased _pressure  when
lower or higher temperaturey will ba necessary
to maintain the misture at or ncar its boiling
point. & reftux condenser is novmally fitted
1o the reaction vessel whilst the reaction is in
progress, Conditions of heating sheuld be such
as to aveid substantial caremelsation of the
mixture. Any unreacted furan compound showld
preferably be removed at the end of the re~
action.

The reaction may alse be carried out by
adding the reagents to a food product in which
it ig desired to incorporate & saveury flavour
and heating the product to effect reaction, for
instance by autoclaving 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
smsll amount of water, but generally such pro-
ducts will already contain sufficieny water w0
enable the reaction to procesd. Care should
be taken to avoid the presence of excess furan
componad in the food product,

The reaction products may be used a5 such,
or they may be converted to powders, for
instance by freeze drying. Such powders may
tend 1o be hygroscopic.

Flavouring substances prepared according to
the processss of the invention may be incor-
perated in & wide range of meat or meat-like
food products. They may, for example, be
incorporated either as sohstions or powdexs,
as is convenient. Food products such as pro-
tein gels, huncheon meats, dry soup mixes,
meat spreads, aad similar products may, with
advantage, have Savouring substances preparsd
according to the processes of the invention
incorporated in them,

The flavouring substances prepared accord-
ing to the processes of the invention may be
used in food products wheie & savoury flavour
is mequired and they may be used to enhance
the flayowr of meut-containing products.

It is preferred to lot the flavouring substance
age for sbout 335 days after its preparation,
when optimum Havour is gencrally developed,
The flavouring substence may tend to lose
quality after about 3 weeks from ity prepara-
tion, In the absence of air and light the sub-
stanice or products in which it has been incor-
porated tend to retain their quality of flavour
fonger. Preeze-dried powders generally retain
quaity of Havour for a longer period than
solugions,

The following examples illustrate the ven-
tion,

Examere 1.
Water 200 g
DI~Cysteine 6 g
Furfuraldehyde 5 &
Arginine 1.6 g.

The above mixture was heated for 3 hours
in a round-bottomed flask fitted with reflux
condenser in gn oif bath ar 130° C. At the end
of this time the reflux condenser was removed
and heating carried out for a short time in
order to remove uoreacted furfuraldebyde.
Afrer cooling, and storage of the product in a
closed vessel for two days it had a savoury
meat-like favour,

Examery 2,

Deflavoured cod flesh (30 grams) was
hydrolysed by reffuxing with 6N-hydrochloric
acid (200 prams) for 8§ hours, The acid was
substantially distilled off at reduced pressure
and the vesidual hydrolysate after addivion of
water was filtered and brought ro pH 6.7 with
caustic sodz, The dark coloured solution was
then passed through & shore columw (3% X 2%)
of activated charcoal giving a watcr-white
solution, This solution (300 c.c. containing 4.2

mg. of Kjeldahl nitrogen/ml) was then heated
to boiling, under reflux, for 3 hours after
sdding furforaidehyde (5 g) and L-cysteine
{6 g.). The excess furfuraldchyde was removed
by heating the Hask without reflux condenser
for a short time and the comtents cooled to
room temperature and stored for several days
in & closed vessel. A savoury meat-like flavour
developed during this ime.
Examers 3.

The following ingredients were mixed and
hested, under reflux, for 3 hours fn an oil
bath ar 130° C,

L-cysteine 6 g

Deflavoured cod fish hydrolysate 300 mls,
(prepared as in Example 2).

D-ribose 1z

Furfuraldehyde 4 g

After 3 hours the reflux condenser was re-
moved and heating continued for g short while
in order to remove unteacted furfuraldchyde,
The resulting solution had a taste and aroma
reserabling that of meat.

Exameir 4,

The following ingredients were mixed and
heated, nnder reflux, for 3 hours in an oil bath
at 130° C,

L-cysteine 6 g
Deflavoured cod Ssh hydrolysate 300 mis.
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,

Exampis §.

The following ingredients were mixed and
heated under reflux, for 3 hours in an ol bath
maintained at 130° C.

2-furfuryl acetome 5 g

Deflavoured cod fish hydrolyzsate 300 mis.
{prepared as in Example 2)

Lcysteine hydrochloside 6 g

The solution obtained had a savoury taste
and aroma,
ExaMPLE 6,
The following ingredients were heated under
reflux in an off bath which was maintained for
30 hours at 80° C.

Furforylamine 5
Deflavoured cod fish hydrolysate 500 mis.
(prepared as in Example 2)
L-cysteine hydrochloride 6 g
The resulting solution had a SAVOWTY aroma
and taste,

WHAT WE CLAIM IS: —

1. A process for the preparation of 2 Savour-
ing substance whick comprises reacting an
amifte reagent comprising cysteine with a
furan compound as hereinbefore defined in-the
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presenice of water and at an elevated tempera~
ture,

2. A procesg according to Claim 1 in which
the furan compound is furan iteelf,

3, A process according to Claim 1 in which
the furan compound fs furfuraldehyde,

4. A process secording to Claim 1 {n which
the fursn compound is forfuryt aleohol, -

5. A process according to Claim 1 in which
the furan compownd is fureic acid.

6. A process sccording to Claim 1 in which
the furan compound is furfurylamize,

7. A process according to any one of the
preceding claims in which the amino reagent
also comtains at lesst one of the amine acids
arginine, glutamic acid and proline.

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
glagine, threonine, lysine, leucine, fse-lucine,
serine, valine, histidine and cystine,

9, A process according 1o any one of the pre~
ceding clafmos in which from 0.05 1o G.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 moles of furan compouad per 1 mole
of amino reagent is used.

11, A process according to any preceding
claim in which the amount of water present 18
ar Jeast five times by weight of the weight of
furan compound.

12, -A process according to any one of the

precading claims in which the amino reagent
contains about 1 to 4 times by weight of the
weighe of cysteine present of amine acids addi-
tional to cysteine.

13. A process according to eny one of the
preceding claims which ¢ carried out at &
pHoffrom 210 7.

14. A process according to smy ome of the
preceding claims in which the reaction is car-
ried our by heating the mixture under reflux.

15, A process of imcorporating a meat-like
flavour in 8 food product in which an amine
reagent. comprising cysteine and a furan com-
pound are added to the food product in the
presence of water and the food product is
heated.

16. A process for the preparation of a flavour
ing substamce substantially as hereinbefore
described in any of Bxampls 1 to 4 in-
chagive,

17. A process for making a flavouring sub-
stance substantially as hereinbefore described
in Example § or 6.

18, A flavouring substance whenever pre~
pared by a process according to any of Claims
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 Applicants,

PROVISIONAL SPECIFICATION
Flavouring Substances and their preparation

We, Unrrever ErMitep, a Company
registered under the laws of Greatr Bdwiy, of
Port Suntight, in the County of Chester, Eng-
land, do hereby declare this invention 1o be
desceibed in the following statement: —

The presenr invention relates to artificial
flavouring substances and to their preparation,

It has been found that flavouring substances
capable of impardng to feodstuffs a savoury
smell and taste, particularly resembling that of
cooked meat, may be obtained by reacting an
amine reagent comprising cysteine with furan,
tetrahydrofuran or a8 Z-substituted firran or a
Z-substituted tetrahydrofuram in the presence
of water and at an elevated temperature,

Preferably the substituent is the 2-position
is & carbon-containing group livked to the
furan ring through a carbon atom, although
the substituent may be nitrogenous, such 4s an
amine group. Suitable substituent groupings are
aldehyde, alcohol and carboxyl groups,

The foran sing may bear simple substt-
vents, such as hydrocarbon groups, additional
to the Z-substituemt, but preferably the 5~
position of the furan ring showld not be sub~
stivated,

As examples of suitable compounds there

may be mentioned furfuryl aleshol, fureic acid
and furfaraldehyde,

Furfuraldehyde is the prefersed compound
and should be freshly distifled before wuse.
Furan compounds which can be derived from
pentoses and pentosans are also preferred.

Flavouring substances according to the in-
vention may be obtained by using an amino
reagent comprising (8) cysteine and (b}
arginine or glatamic acid or proline, With re-
ference to component (b), the acids may be
used singly, or in combination. Preferred
flavours are obtained by using components (8)
and (b) in admixture with one or more, pre-
ferably three or more, other amine acids such
as glycine, < and F-slanine, threonine, Iysine,
ieucine, sso-leucine, seripe, oystine and
valine,

It is not essential to use individual amino
acids: salts, simple compounds such as esters
or hydroxy compounds, peptides or proteins
which will give rise to the desired amine acids
under the conditions of reaction can be wsed.

In particulax, it has been found that fish
protein is a suitable starting material for ob-
taining & mixture of amino acids for the re-
action, provided that cysteine is added. Crude
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fish proteinm, such ag cod flesh, may be used,
but preferably, the fish should frst 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
hydrochioric acid or caustic soda, and sub-
stantially neutralised. The substantiaily neutral-
ised hydrolysate may be used, as such, ag the
amino reagent, provided cysteine or is added.
The hydrolysate must be treated, for instance,
with charcoal, in order to remove phenyi-
alanine and methionine, whilst cysteine or &
source thersef must be added before using the
mixtre. The presence of substantial amotnts
of phenylalanine or of methionine in mixtures
tend to give rise to undesirable Soral or potato-
like aromas and non mesat-like favours. Small
amounts of other aromatic amine acids such
as tyrosine and tryptophan may not be objec-
tionable but large amounts should preferably
be aveided. Other protein hydrolysates which
have been suitably treated to remove phenyl-
alanine and metidonine such as groundnut
hydrolysate or casein hydrolysate or mixtures
of these may alse be used as the antine re~
agent, provided cysteine or a source thereof is
added,

Factors which may affect the nature and
quality of the favour produced include the
nature and relative amounts of the furan and
amino reagents used, the amoune of watker
present and the time and temperature of heab-
ing, Thus, to obtain a product having a flavour
resembling that of meat the amino reagent
should preferably contain about 1—4 times, by
weight of the weight of cysteine preseng, of
amino acids additfonal (o cystelue, or amounts
of derivatives such as will give rise to an
equivalent weight of such acids.

If desived, a proportion of pentose sugars,
in particalar ribose, may be fucluded in re-
action mixtures according to the fovention, In-
clusion of such pentoses generally results in re-
action products which impart flavours having 2
greater resemblance to that of beef. Excessive
amounts of pentose sugars, however, may im-
part excessive sweetness to the Havouring sub~
stance, . ) ’

As little as 0.05 moles of furan compound
per 1 mole of amino reagent may give 4 satis-
factory favouring substance. By * amino re-
agent ™ is meant the total of amino acidy and
derivatives thereof present, inclusive of
cysteine, Amounts of furan uvp 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-
ageny is preferred.

The amount of water present should be at
Teast 5, generally 15 to 23, times the amount,
by weight, of the furan reagent. Amiounts of
up to 1500 times may, however, be used.

The pH at which the reaction iy carrled out
is not critical although the pH of the mixture
at the end of the reaction should preferably

not be alkalipe. It is preferred to carsry out
the reaction at & pH of between 2 and 7.

The reaction mixmure may be in the form
of 4 solution 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 shonld be brought into solution
0 a8 great an extent as possible, Stming of
the mixed reagents may be advissble during
heating to reduce the danger of local overheat-
ing. Vigorous stirving during heating may re~
duce the time reguired for completion of the
reaction,

The reaction may be carried out by heating
thie mixture under reflux, 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 shouid not
be continued for more than shout 12 hours.
Similar resules may be achieved by heating for
a longer peried at & lower temperature, for
instance 70° G, when 24 to 30 hours heating
may be required. The process may alse be
carried out under reduced pressure or under
increased pressure when lower or higher tem.-
peratures will be necessary to maintain the
mixture at or near its boiling point. A reflux
condenser is pormally fitted to the resction
vessel whilst the reaction iy in progress. Cone
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 autoclaving in a sealed
can. When carrying out the reaction by adding
the reagents to a food product it may be neces-
sary to add a smedl amount of water, but
generally such products will afready coutain
szefﬁdciem water to enable the reaction to pro-
i -

The reaction products may be used as such,
or they may be converted to freeze-dried
powders. Such powders may tend to be
hygroscopic.

Flavouring substsnces according to the in-
vention may be Incorporated in a wide range
of meat or meat-like products. They may, for
exampie, be incorporated either as solutions or
powders, as is convenient, in protein gels, in
luncheon meass, in dry soup mixes and in
meat spreads and similar products.

The flavouring substances may be used in
artificial meat prodects, or they may be used
to enhance the Havour of meat~containing pro-
ducts,

Yt is preferred to let the flavouring substance
age for abour 3~-5 days after #s preparation,
when optimum flavour is generally develaped.
The flavouring substance may tend to lose
quality after about 3 weeks from its prepara-
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tion: T the absence of air end Hght the sub-
stance or products in which it has been in~
corporated tend to refain their quallty of
flavour Ionger. Freeze-dried powders generally
retain guality of flavour for a longer pevied
than solutions,

The following examples iHustrate the inven-
tiom,

ExampiE 1,
Water 200 gm.
Cysteine 6 gm.
Furfuraldehyde 5 gm.
Arginine 1.6 g

The sbove mixture was heated for 3 hours
in a roundbottomed flask fitted with 3 reflux
condenser in an oil bath ar 130° C, At the end
of this time the reflux condenser was removed
and heating carried out for a short time in
arder to rentove unreacted fufuraldebyde, After
cooling, and storage of the product in 2 closed
vessel for two dayy it had a savoury meawlike

flavour,
Examprg 2.
Deflavowred cod flesh (30 grams) was

_hydrolysed by refluxing with 6N-hydrochloric

gcid (200 grams) for 8 hr, The acid was sub-
stantially distilled off at reduced pressure and
the residual hydeolysate afrer addition of water
was fitered and brought to pH=6.7 with
caustic soda. The dark coloured solution was
then pagsed through a shore columa (37 X 27)
of activated charcoal giving a water-white sola-
tion, This solution (300 c.c., containing 4.2
mg. of Kjeldahi niteogen/ec.) was thes heated
to boiling, under reflux, for 3 lows afier
adding furfuraldehyde (5 g and L-cysteime
{6 g.). The excess furforaldehyde was removed
by heating the flask without reflux condenser

for a short time and the conmtents cooled to
room tempersture and stored for several days
in a closed vessel, A savowry meat-like favour
developed during this time.

Exampery 3.
The following ingredients were mixed and
heated, %nder reflux, for 3 hours in an oif bath
ar 130°C,

L-cysteine ¢ gm.

Deflavoured cod fish hydrolysate 308 mi.
(prepared as in Example 2)

Deribose 1 pgm.

Furforatdehyde 4 go.

After 3 hours the reflux condenser was re-
moved and heating continued for a shory while
ir. order to remove unreacted furfuraldehyde.
The resulting solution had a taste and aroma
resemabling that of meat,

ExamrLy 4,
The following ingredients were mixed und
heated, wnder reflux, for 3 hours in an woil
bath at 130° G,

L-cysteing 6 gm,
Deflavoured cod fish hydrolysate 300 mi.
{prepared as in Example 2)
Furoic acid 5 gm,
After storage for a few days in a closed
vessel the resulting solution had a taste and
srona 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,
Published by The Patent Office, 25, Southampton Beildings, London, W,C.2, from which
copies may be obtained,
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METHOD OF MODIFYING THE TEXTURE OF A PREPARATION

Inventor(s):

Applicant(s):

Classification: - international: A23C9%/12; A23C9/127; A23C9/13; A23C
- cooperative: A23(C9/1218; A230%9/1275

Application JP20080541774 20061121 Global Dossier

number:

Priority number  WQO2006FI50506 20061121 ; F120050005616 20051122

(s):
Also published EP1951061 (A1) EP1951061 (A4) EI121525 (B)
as: FI20055616 (A) W02007060288 (A1)

Abstract nof avallable for JPIODSFIEE2Z (A}
Abstract of corresponding document, WOZ007060288 (A1}

The invention relates o a method of manufacturing soured fresh dairy products by the
use of a fransgiutaminase enzyme, an enzyme-achvaling compound and an acidiying
agent and by the addition thereof 10 a protein scurce under such circumsiancas that
the enzyme is achive during acidifying.
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A PROCESS FOR MAKING CHEESE

Inventor(s):

Applicant(s):

Classification: - international: A23C19/032; A23C18/04; (IPC1-7): A23C19/032
- cooperative: A23C19/0328; A23C1%/043; C12Y203/02013

Application JP19970504726 19960625

number:

Priority number WQ1996DK00279 19960625 ; DK19950000764 19950630
(s):

Also published  AUG188796 (A) AUGS5309 (B2) BRIEOISAT7 (A)
as: CN1075354 (C) CN1189764 (A} more

Abstract not avallable for JPH11E08448 {A}
Abstract of corresponding documenty WOSTHIH81 (A1)

The present invention relates (¢ a process for making cheese comprising: 8} adding o
cheesemilk g transghdaminase, incubsating for a suitable period, b incubating with a
rennet 80 as to cause dotling, and ¢} separating whay from the coagulate, and d)
processing the coagulate into cheese. Alsg the cheese products produced by said
process are contempiated. The invention is alse directed towards the use of
transgivtaminase for maintaining proteing in the chesss material during a conventional
cheese-making procass,
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DESCRIPTION

GLYCERYL AND GLYCOL ACID COMPOUNDS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] 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, Field of the Invention

[0002] The present invention relates generally to a compound that can be used in
compositions such as cosmetic skin care compositions. The compound can include an acid

molecule attached to a glycerol or glycol molecule vig an ester linkage.

B. Description of Related Art

[0003] With ageing, chronic exposure to adverse environmental factors, or
malnutrition, the visual appearance, physical properties, and physiological functions of skin
can change in ways that are considered visually undesirable. The most notable and obvious
changes include the development of fine lines and wrinkles, loss of elasticity, increased
sagging, loss of finmness, loss of color evenness or tone, coarse surface texture, and mottled
pigmentation. Less obvious, but measurable changes which ocour 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 moistare content,
accumulated errors in structure and function, alterations in the normal regulation of conmumon
biochemical pathways, and a reduction in the skin’s ability to remodel and repair itself
Many of the alterations in appearance and function of the skin are caused by changes in the

outer epidermal layer of the skin, while others are caused by changes in the lower dermis.

[0004] Several different approaches have been used to treat damaged skin caused by
aging, environmental factors, chemicals, or malnutrition. These approaches can oftentires

have various drawbacks, such as significant irritation to the skin or skin toxicity.
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SUMMARY OF THE INVENTION

[GO05] The present invention overcomes deficiencies in the art. o a non-limiting
aspect, the invention relates generally to compounds that can be used in compositions such as
cosmefic and pharmaceutical compositions. In cerfain embodiments, the compound can
include an acid molecule attached to a glyceryl or glyeol molecule via an ester linkage.
Generic and specific structures of these compounds are disclosed throughout this

specification and incorporated into this section by reference.

{0006} In certain embodiments, the compounds can be incorporated into a
composition.  The composition can be cosmetic composition or a pharmaceutical
composition. The composition can be topically applied to skin. The compositions can be
meluded in a cosmetic vehicle. Non-limiting examples of costnetic 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), crears,
lotions, solutions {e.g., aqueous or hydro-alcoholic solutions), anhydrous bases {e.z., lipstick
or g powder}, gels, and oiniments. In other non-limiting embodiments, the compositions of
the present invention can be included in anti-aging, cleansing, or moisturizing products. The
compositions can also be formulated for topical skin application at least 1, 2, 3, 4, 5, 6, 7, or
more times a day during use. In other aspects of the present invention, compositions can be

storage stable or color stable, or both.

[0007] In certain embodiments, the compositions of the present invention can include
from about 0.001% to about 20%, by weight or volume, of glyceryl/acid or glycol/acid
compounds, or a combination of both. It should be recognized, however, that the amount of
the compounds in a composition can be modified below, within, or above this range based on
the desired results {e.g., 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, 30, 60, 70, 80, 90, 95, 96, 87, 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 ingrodient within the composition when
compared to another ingredient can be from about 1:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1,
10:1, 1101, 12:3, 1301, 14:1, 15:1, 1601, 17:1, 18:1, 191, 2001, 214, 22:1, 23:1, 24:1, 25:1,
26:1, 27:1, 28:1, 291, 30:1, 31:1, 32:1, 33:1, 34:1, 35:1, 36:1, 3701, 38:1, 39:1, 4001, 50:1,
60:1, 7C:1, 80:1, 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, 14, 1:5, 1:6, 1:7, 1:8, 1.9,
110, 11y, 1212, 1013, 1:14, 1:15, 1:16, 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, 1:99, 1:100, or more or any number derivable therein, by weight or volume

of the total composition.

[0008] The compositions of the present invention can also be modified to have a
desired oxygen radical absorbance capacity (ORAC) value. In certain non-limiting aspects,
the compositions of the present invention can be modified to have an ORAC value per mg of
at least about 1, 2,3, 4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25,26, 27, 28, 29, 30, 35, 40, 45, 50, 55, 60, 70, 80, 90, 95, 100, 200, 300, 400, 500, 600,
700, 800, 900, 1000, 2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000, 10000, 15000, 20000,

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 fatty acid, an amino acid (including essential
and non-essential amino acids), a flavinoid, and/or a protein, or a combination thereof. Non-
lumating examples of vitamins include the B vitamins {eg., B1, B2, B8, 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 paimitate, 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 thercof. 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

(98]
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proline).  Non-limiting examples of flavinoids include anthocyanin compounds (e.g.,

cyanidin-3-glacoside and cyanidin-3-rutinoside).

[0010] The compositions in non-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 trighyceride. Non-limiting examples include small, medium, and large chain
triglycerides. In certain aspects, the triglyceride is a medium chain triglyceride (e.g., caprylic
capric triglyceride).  The compositions can also include preservatives.  Non-limiting
examples of preservatives include methylparaben, propylparaben, or a mixture of

methylparaben and propylparaben.

{0@1 1] 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 dermaiitis,
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, frradiation, 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., arrus, legs,
hands, chest, back, feet, etc). The method can further comprise identify a person in need of
skin treatment. The person can be a male or female. The age of the person can be at least 1,
2,3,4,5,6,7,8,9, 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 effective to: increase the strafum corneumn 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-oxidavts can bolster, replenish, or prevent the
loss of cellular antioxidants such as catalase and glutathione in skin cells (e g, keratinocytes,
melanocytes, langerhans cells, etc.) which will reduce or prevent oxidative damage to the
skin, cellular, proteins, and lipids); inhibit melanin production in melanocytes; reduce or
prevent oxidative damage to skin (including reducing the amount lipid peroxides and/or
protein oxidation in the skin); enhance desmosomal degradation, leading fo an increase in
comeocyte desquamation; increase cytokines, hyaluronic acid, cell proliferation, collagen
production and epidermal proliferation; normalize corneocyte cohesion; enhance lipid
synthesis in the intercellular areas; target the sebum in the sebaceous glands; and activate

fibroblasts.

[G014] 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. Alterpatively, 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, film-forming agents, UV absorption agents,
and/or skin treatment agents. For instance, the compounds can maintain and/or increase the
hydration {such as water content} of skin. The compounds can also lubricate the skin. The
compounds can form a film or barrier on the outer surface of the skin which can reduce or
prevent the evaporation of water from the skin. In certain aspects, the film 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 sunsereen
products and/or sunscreen agents that are 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 (approyimately
10 to 280mmy light. In certain aspects, the compounds and/or compositions can absorb or
diffract UV light ranging from about 1 to about 400nm, or any integer or range therein (e.g.,
2,10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 130, 160, 170, 180, 190, 200,
210, 220, 230G, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380,
390, 3993.

[0016] Also contemplated are kifs that include the compositions of the present
invention. In certain embodiments, the composition is comprised in a confainer. 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 iis surface. The indicia can be a

word, an abbreviation, a picture, or a symbol.

[G017] Also conteraplated 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 cream, a
lotion, a skin softener, a foundation, a night cream, a lipstick, a cleanser, a toner, 2 sunscreen,

a mask, or an anti-aging product.

{0018} It is contemplated that any embodiment discussed in this specification can be
implemented with respect to any method or composition of the invention, and vice versa.

Furthermore, compositions of the invention can he 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

cycloalky] heteroatom-substituted alkyl groups.

100201 The term “alkoxy” includes a group having the structure —OR, where R is an
alkyl group. Non-limiting examples of alkoxy groups include ~OCHj3, ~OCHHCH3, ~

OCHCHyCH3, ~OCH(CH3 ), ~OCH(CH2 )y, etc.
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[0021] The term “hydroxyalkyl” includes an alkyl group having at least one hydroxy
group.

[0022] 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 to be within 10%, within 5%, within 1%, aod/or within 0.5%.

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 result.

100247 The term “effective,” as that term is used in the specification and/or claims,

means adequate to accomplish a desired, expected, or intended result.

{0025] The use of the word “a” or “an” when used in conjunction with the term
“comprising” in the clairns and/or the specification may mean “one,” but it is also consistent

with the meaning of “one or more,” “at least one,” and “one or more than one.”

[0026] The use of the term “or” in the claims is used to mean “and/or” unless
explicitly indicated to refer to alternatives only or the alternatives are mutnally exclusive,

although the disclosure supports a definition that refers to only alternatives and “and/or.”

[0027] As used in this specification and claim(s), the words “comprising” {(and any
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

melusive or open-ended and do not exclude additional, unrecited elements or method steps.

[0028] Other objects, features and advantages of the present invention will become
apparent from the following detailed description. It should be understood, however, that the
detailed description and the examples, while indicating specific embodiments of the
invention, are given by way of illustration only, Additionally, it is contemplated that changes
and modifications within the spirit and scope of the invention will become apparent {o those

skilled in the art from this detailed description.

7

Motif Exhibit 1150, Page 958 of 1599



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

WO 2007/137128 PCT/US2807/069160

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0029] In today’s image conscious society, people are continually looking for a
product that can protect or improve the visual appearance of their skin. Often times, aged
skin, uneven skin tone, or skin damaged by environmental factors such as UV light, chronic
sun exposure, environmental pollutants, chemicals, disease pathologies, or smoking, is
associated with unattractive skin, Compounds of the present invention can be used in all
types of cosmetic compositions/formulations for treating, preserving, or preventing the

appearance of aged or damaged skin.

[6030] For instance, the compounds of the present invention can have a wide variety
of uses in compositions that are applied to skin. Non-limiting examples include using the
compounds as a moisturizing agent, a film-forming agent, a UV absorption agent, and a skin
treatioent 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

3

also act as hubricants for the skin to treat, reduce, or prevent skin flaking and dry skin.

{00317 As g film-forming agent, the cornpounds can be used to form a film or barrier
on the ouler surface of the skin. This can be beneficial to the skin by reducing or preventing
the evaporation of water from the skin. Additionally, the film can have tactile properties that

make the skin feel soft and smooth.

{0032} As a UV absorption agent, the compounds can be used to protect the cosmetic
composition from chemical or physical deterioration induced by ultraviolet light. The
compounds can also be used as a sunscreen agent in sunscreen compositions. The
compounds can also increase the sun protection factor (SPF) of a sunscreen composition that

already includes a sunscreen agend.

10033} As a skin freatment 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.

100347 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. GlyeeryVAcid Compounds
[0035] A glyceryVacid compound of the present invention can be derived from
glycernl molecule which has the following structure:

//\\\ TN |

HO OH

OH
Glyceerol
The acid portion of the glyeceryl/acid compounds can be attached via an ester linkage of the
OH group of the glycerol molesule and the COOH group of the acid molecule. In non-
Hmiting aspects, a glyceryl/acid compound can have the following generic chemical

structure:

Ry Ry
Rp |
P
ro” | Y 5\\01%
R | R
ORg

where R, Ry, Ry, Ry, Ry, Rs, and Ry can each independently be an H, an acid moleculs, a
hydroxy, a balogen, 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, -
Nalkyl)y,, ~-NH-(substituted alkyl), -N-(substituted alkyl),, -NH-aryl, -N(arvi),, an azido, a
trialkylsilyloxy, an acyloxy, a acylamine, & bis-acylamino, an ester, a NO, a NO,, or a sulfo
{e.g., thioether, thicester, thiocarbonyl, sulfonamido, sulfonyl, efc). In certain aspects, the
acid molecule is selected from the group consisting of salicylic acid, cinnamic acid, and
benzoic acid, and derivatives and substituted acids thereof. Other non-limiting examples of
acids that can be used in the context of the present inveniion are described in International
Cosmetic Ingredient Dictionary and Handbook, 1ot Ed., 2004, which is incorporated by
reference. In certain aspects, at least one of R, Ry, and R is an acid, R and Ry are acids, R
and Rg are acids, Ry and Ry are acids, or R, Ry, and Rg are all acids. Non-limiting exarmples

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.).
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2. Glyeol/Acid Compounds

(0037} A glyeol/acid compound of the present invention can be derived from a glycol
molecule. Glycols are a generic class of dihydric aleohols. 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-ol (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, etc.).
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
hinkage of the OH group of the glycol molecule and the COOH group of the acid molecule.
In non-limiting aspects, a glycol/acid compound can have the following generic chemical

structure:

Yo, Y3

A\
Yy \%Yz:»

- -in
wherencanbe 2, 3,4, 5, 6,7, 8, 9, 10, or more, or any range therein. In certain aspects, n 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)s, -NH-aryl, -N{arvi),, an azido, a trialkylsilyloxy, an acyloxy, a acylamino, a bis-
acylamine, an ester, a NO, a NO,, or a sulfo (e.g, thioether, thiocster, thiocarbonyvl,
sulfonamido, sulfonyl, efc.). In certain aspects, the acid molecule is selected from the group
consisting of salicylic acid, cinnamic acid, and benzoic scid, 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 Imternational Cosmetic Ingredient Dictionary and
Handbook, 10 Ed., 2004, which is incorporated by reference. Ys can be anyone of the

groups identified for Yy, Y2, Yi, and Yy In certain aspects Vs is an acid group. In other

12
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embodiments, at least two of Yy, Y3, Y3, and Yy is a hydroxyl group. Non-limiting examples

of certain particular glycol/acid compounds 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 techmigues (see, e.g.., Organic

o

Chemistry, 5" Ed.).

3 Modifications and Derivatives of Glyveeryl/GlyeolVAcid Compounds

0040} Modifications or derivatives of the glyceryl/acid and glycoVacid compounds
disclosed throughout this specification are contemplated as being useful with the methods and
compositions of the present invention. Derivatives and modifications may be prepared and
the properties of such derivatives and modified compounds may be assayed for their desired

properties by any method known to those of skill in the art.

10041} In certain aspects, “derivative” refers to a chemically modified glyceryl/acid
or glycol/acid 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, glyeol, 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, carbonyi
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 modificetions 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. o a cyclic or bicyclic structure, hetero atorns

such as N, 8, or O can be substituted into the structure instead of a carbon atom.

B Compositions

[0042] The compounds of the present invention can be incorporated into all types of
compositions (e.g., cosmetic and pharmaceutical compositions). A person of ordinary skill
would recognize that the compositions can include any number of combinations of
glyceryVacid compounds, glycolacid compounds, and/or additional ingredients, or
derivatives thereof.  The concentrations of the glycerylacid compounds, glycol/acid
compounds, and/or 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-limiting embodiments, for example, the compositions may include in
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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%, (.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%, 0.0085%, 0.0086%,
0.0087%, 0.0088%, 0.0089%, 0.0090%, 0.0091%, 0.0092%, 0.0093%, 0.0094%, 0.0095%,
0.0096%, 0.0097%, 0.0098%, 0.0099%, 0.0100%, 0.0200%, 0.0250%, 0.0275%, 0.0300%,
0.0325%, 0.0350%, 0.0375%, 0.0400%, 0.0425%, 0.0450%, 0.0475%, 0.0500%, 0.0525%,
0.0550%, 0.0575%, 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%,

2.4%, 2.5%, 2.6%, 2.7%, 2.8%, 2.9%, 3.0%, 3.1%, 3.2%, 3.3%, 3.4%, 3.5%, 3.6%, 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%, $.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%

8.0%, 8.1%, 8.2%, 8.3%, 8.4%, 8.5%, 8.6%, 8.7%, 8.8%, 8.9%, 9.0%, 9.1%, 9.2%, 0.3

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 one of the glyceryl/acid compounds, glycol/acid compounds, and/or additional
mgredients, 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

Motif Exhibit 1150, Page 967 of 1599



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

WO 2007/137128 PCT/US2807/069160

C Additional Ingredients

[0043] In addition to the glycerylacid 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

{00441 The CTFA Intemational Cosmetic Ingredient Dictionary and Handbook
(2004) describes a wide variety of non-limiting cosmetic ingredients that can be used in the
context of the present invention. Examples of these ingredient classes include: fragrances
(artificial and natural), dyes and color ingredients (e.g., Blue 1, Blue 1 Lake, Red 40, titanium
dioxide, D&C blue no. 4, D&C 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,
lubricants, 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, zinc oxide, efc.),
essential oils, vitamins (e.g. A, B, C, D, E, and K), trace metals {e.g. zine, calcium and
selenium), anti-irtitants {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.g.,
disodium 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, cyclodextrin, tale, and
zeolite), skin bleaching and lightening agents {e.g., hydroguinone 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).
Non-limiting examples of some of these ingredients are provided in the following

subsections.
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a. Preservatives
[0045] Non-limiting examples of preservatives that can be used in the context of the

present invention include quaternary ammonium preservatives such as polyquaternium-1 and
enzalkonium halides {e.g., benzalkonium chloride (“BAC”) and benzalkonium bromide),
pargbens (e.g., methylparabens and propylparabens), phenoxvethanol, benzyl alcohol,

chlorobutanol, phencl, sorbic acid, thimerosal or combinations thereof.
b Moisturizers

[00406] Non-limiting examples of moisturizing agents that can be used with the
compositions of the present invention can be found in the Intemational Cosmetic Ingredient
Dictionary, 10" Bd., 2004. Examples include amino acids, chondroitin sulfate, diglycerin,
erythritol, fructose, glucose, 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.
¢ Emollients

{00471 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. WNon-limiting examples of vegetable cils include safflower oil, com oil, sunflower

seed oil, and olive oil.
. 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
hydroguinone, cysteine, cysteine HCl, diamylhydroguinone, di-t-butylhydrogquinone, dicetyl
thiodipropionate, dioleyl tocopheryl methylsilanol, disodium ascorbyl sulfate, distearyl
thiodipropionate, ditridecyl thicdipropionate, dodecyl gallate, erythorbic 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

tocopheryl phosphate, potassium sulfite, propyl gallate, guinones, rosmarinic acid, sodium
o b 2 x i > €3 5 3
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