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This invention relates to new and useful flavoring com­
positions. More particularly, it is concerned with mix­
tures comprising reaction products of sugars with amino 
acids, vegetable protein hydrolysates and 5' -ribonucleo­
tides, which are useful in imparting a beef-type flavor to 
foods. 

The subject application is a continuation-in-part of co­
pending application Ser. No. 402,922, filed Oct. 9, 1964, 
now abandoned. 

The beef flavor in m:rny commercially-available foods 
such as soups and gravies is obtained by the incorpora­
tion therein of a product known as beef extract. Beef 
extract is prepared by a time-consuming and expensive 
process which generally comprises acid hydrolysis of the 
meat tissue from slaughtered cattle. In a commonly em­
ployed commercial procedure, the meat is hydrolyzed and 
then the mixture is neutralized and concentrated until 
the liquid portion has largely evaporated and there re­
mains a brown and substantially completely hydrolyzed 
residue, the so-called beef extract. This procedure is ex­
pensive in that it requires fairly large equipment and much 
heat to convert a large quantity of beef tissue into the 
relatively small quantity of concentrated extract which 
is finally obtained. 

Beef extract is a commodity \vhich normally is im­
ported into the United States from areas where meat is 
relatively low in cost and the processi!Ig expenses are 
minimized. As with many imported commodities, the 
price of beef extract tends to fluctuate with the season of 
the year and is sometimes affected by the competitive de­
mand for cuts of meat for table use. Furthermore, it is 
noticed that the quality of the extract tends to vary since 
the mauufadun:rs are forced at times to use predomi­
nantly poorer cuts of meat for extract preparations. This 
generally results when prevailing market conditions force 
prices of the better cuts too high. As a result of these 
problems, means have long been sought to free food 
processors from dependence on beef extract. It has now 
been found that through use of the flavoring compositions 

2 
These and other objects of the instant invention are 

readily obtainable through use of the composition of this 
invention which is, in essence: 

(a) The beef-flavored substance formed by heating a 
5 compound selected from the group consisting of hexose 

and pentose monosaccharides with cysteine and cystine 
in the presence of water; 

(b) Vegetable protein hydrolysate in an amount to 
provide from about 3 to about 15 parts by weight per 

10 part of said beef-flavored substance; and 
( c) A 5' -ribonucleotide selected from the group con­

sisting of inosinic acid, guanylic acid, physiologically-ac­
ceptable salts thereof and mixtures of these in an amount 
to provide from about 0.02 to about 1.5 parts by weight 

15 per part of said beef-flavored substance. 
Special mention is made of an embodiment of this in­

vention, which provides an especially pleasing and well­
balanced beef-flavor: a composition as defined herein­
above which includes a compound selected from the group 

20 consisting of glutamic acid and physiologically-acceptable 
salts thereof in an amount to provide from about 2 to 
about 15 parts by weight per part of said beef-flavored 
substance. 

Also contemplated by the instant invention is an em-
25 bodiment wherein the said hexose is dextrose and the said 

pentose is arabinose. This provides compositions with an 
excellent balance of flavor and economy. 

Still another embodiment contemplated by the instant 
invention is the mild-flavored composition as defined 

30 hereinabove, wherein for each part by weight of beef­
flavored substance there is provided from about 0.05 to 
about 0.5 part of alanine and of glycine. 

A further embodiment of the instant invention, with 
especialiy mild flavor and a lack of bitterness when used 

:35 in high concentrations, is a composition as defined here­
inabove wherein for each part by weight of said beef­
flavored substance there is provided from about 1 to about 
4 parts of sucrose. 

An embodin1ent of the instant invention which has been 
40 found by taste panel testing to be fully equivalent to beef 

extract in every respect comprises: 
(a) The beef-flavored substance formed by heating 

d.:xtrose and arabinose with cystcine or cystine in the 
presence of water; 

45 (b) Vegetable protein hydrolysate in an amount to 
provide from about 3 to about 15 parts by weight per part 
of said beef-flavored substance; 

(c) Monosodium glutamate in an amount to provide 
from about 2 to about 15 parts by weight of said beef-

50 flavored substance; of the instant invention it is possible to dispense with beef 
extract in the preparation of beef .flavored foods. This is 
accomplished by replacing beef extract with composi­
tions prepared from commercially-available chemical and 
vegetable materials which are stable in price and some of 55 
which are expected to be available at steadily decreasing 
prices in the future. A particularly important advantage 

(d) Sucrose in an amount to provide from about 1 to 
about 4 parts by weight per part of said beef-flavored sub­
stance; 

(e) Alanine and glycine, each in an amount to provide 
from about 0.05 to about 0.5 part by weight per part of 
said beef-flavored substance; and 

of the new compositions is found in comparison of their 
price with that of beef extract, the use of beef extract in 
the preparation of foods costs about three times as much 
as the use of the flavoring compositions for this inven-
tion. . 

It is, therefore, a principal object of the instant inven­
tion to provide beef-flavored composition which can re­
place all or part of beef extract in food. 

A further object of this invention is to provide com­
positions for obtaining meatless beef-flavored foods at 
a substantial savings in cost. 

A still further object of this invention is to provide 
flavoring compositions which are of uniform quality, 
readily available in all seasons and economical to use. 

(f) A mixture consisting of about 1 part of inosinic 
acid per part by weight of guanylic acid, said mixture 

60 being present in an amount to provide from about 0.02 
to about 1.5 parts by weight per part of said beef-flavored 
substance. 

The ingredients of the above mentioned compositions 
are readily obtainable either commercially, or by syn-

65 thesis. 
With respect to the "beef-flavored substance," desig­

nated (a) the teachings of Morton et al., U.S. 2,934,437, 
and of the examples herein, are illustrative. 

70 The monosaccharide used to make the beef-flavored 
substance may be a pentose or a hexose or mixtures of 

. both. Illustrative pentoses are ribose, arabinose, xylose 
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and the like; illustrative hexoses are glucose, dextrose, 
fructose and the like. 

The term "vegetable protein hydrolysate" as used here-

4 
by the consumer is largely obviated by providing a syn­
thetic mixture of this invention with a ,flavoring strength 
equivalent to that of beef extract. Such a composition 
can readily be made by suitable selection of concentra-in contemplates artificial digests of protein derived by 

acid, enzymatic or other hydrolysis of vegetable proteins 
such as the mixture of plant proteins occurring in cereal 
grains, especially wheat, and known as gluten. The said 
protein hydrolysates, which are freely available com­
mercially, comprise the constituent amino acids represen-

5 tions a:id will be exemplified hereinafter. 

tative of the source protein. 10 
The term "physiologically-acceptable salts" as used 

herein and in the appended claims contemplates non­
toxic alkali metal, alkaline earth metal and organic base 
salts of 5' -ribonucleotides, of which inosine-5' -phosphoric 
acid, also well known in the art as inosinic acid, is a mem- 15 
ber of special importance, and glutamic acid. Particular 
mention is made of the sodium and calcium salts, which 
are desirable because of their ready availability and low 
toxicity. Also important are the potassium salts, the 
ammonium salts and the salts with glycine and other non- 20 
toxic organic bases. 

It has been found that, in addition to, or in place of 
inosinic acid, other 5' -ribonucleotides may be employed 
in the practice of the instant invention. In this connec­
tion, special mention is made of certain 5'-ribonucleo- 25 
tides derivable from a commonly employed source of ino­
sinic acid, namely, yeast ribonucleic acid: cytidine-5'­
phosphoric acid, uridine-5'-phosphoric acd and guanosine-
5'-phosphoric acid; this latter substance commonly is re­
ferred to as guanylic acid. 30 

It is critical to this invention that there be present all 
three ingredients set forth hereinabove; the beef-,flavored 
substance, the vegetable protein hydrolysate and the 5'­
ribonucleotide, in order for the composition to serve ade­
quately as a replacement for beef extract. For example, 35 
in taste panel testing of the replacement of beef extract 
in a soup-base with the novel compositions, the herein 
disclosed and claimed mixture is completely acceptable 
while mixtures without the vegetable protein hydrolysate 
and mixtures without the 5'-nucleotides are decidedly bit- 40 
ter and not an adequate replacement at all. 

For the practice of this invention it is important to 
maintain the ratio of vegetable protein hydrolysate to 
beef -flavored substance as disclosed herein and as set 
forth in the appended claims. If more than about 15 parts 45 
by weight of hydrolysate per one part of beef-flavored 
substance is used, then the beef taste is not as pronounced 
anymore. If, on the other hand, the amount of hydroiy­
sate is such as to provide less than about 3 parts per part 
of beef-,flavored substance, there begins to be noticed a 50 
distinctly bitter flavor note. 

Also, in the practice of this invention it is very desir­
able to maintain the ratio of 5'-ribonucleotide to beef­
flavored substance as disclosed herein. If more than 1.5 
parts by weight of the said nucleotide are present for each 55 
part of the beef-flavored substance, the economic advan­
tage of the instant invention is diminished, and if less 
than 0.02 part of the nucleotide are present per part of 
the beef-flavored substance, there begins to be noticed a 
tendency for the beef flavor to be reduced. 60 

It is found that a particularly effective ratio for a beef 
extract type preparation with well-balanced mild flavor 
and economy is 1:5:0.30 parts of beef-flavored substance 
per part of vegetable protein hydrolysate per part of 
5'-ribonucleotide, respectively. 65 

As will be exemplified hereinafter, the flavoring com­
positions are obtained and may be used in the form of 
substantially dry solids or pastes or in solutions. When 
the flavoring compositions are used as replacements for 
beef extract, a certain amount of adjustment in the con- 70 
centration may be needed depending on individual pref­
erence and the nature of thefi.nal product in order to ar­
rive at the most desirable flavor or essence. These ad­
justments are well within the ability of those skilled in 
the art and, as is obvious, the need for such adjustments 75 

The instant invention, in one of its embodiments especi­
ally useful to prepare beeMlavored gravy with roast meat 
flavor and odor, contemplates a composition as defined 
above wherein for each part of the said beef-flavored 
substance there is provided from about 0.5 to about 15 
parts of edible fat. 

As will be exemplified, to obtain the strongest roast 
meat flavor, it is desirable to heat the other ingredients 
with the aforementioned beef-flavored substance to a 
temperature of from about 70° C. to about 100° C. for 
a period of from 10 minutes to about 4 hours. As will be 
obvious to those skilled in the art, the higher the tem­
perature chosen, the shorter the time required to obtain 
an adequate flavor. As excellent beef-flavored food is also 
prepared by heating the beef extract replacement with 
the final food. 

With respect to the edible fat, both animal and vege-
table fats may be used. For example, pork fat and beef 
fat, margarine, butter and safflower oil, and the like, can 
be employed. While the reactions leading to roast meat 
odor and flavor are not clearly understood, the heating 
together of the mixture with fat under these conditions 
leads to a very pleasing product, different from that ob­
tained when fat is not present. 

The amount of edible fat can be varied. Based on the 
beef-flavored substance, for example, there can be used 
from about 0.5 to about 15 parts of fat per part of beef­
flavored substance or even more. An especially pleasing 
result is obtained when there is provided 8 parts of fat 
per part of beef-flavored substance. 

A convenient method of combining the ingredients to 
form the instant novel composition comprises: 

(a) Heating in admixture a compound selected from 
the group consisting of hexose and pentose monosac­
charides with an amino acid selected from the group 
consisting of cystine and cysteine in the presence of water 
until a beef-flavored mixture is obtained and 

(b) Adding for each part by weight of said beef­
,flavored mixture from about 3 to about 15 parts of vege­
table protein hydrolysate and from about 0.02 to about 
1.5 parts of a 5'-ribonucleotide as defined above and heat-
ing for about two hours at at least 70° C. 

The beef-flavored substance is formed conveniently by 
mixing cysteine with about 4 to 4½ parts by weight of 
monosaccharide and about 5 parts of water, heating to 
90-100° C. for 2 hours, cooling to 55° C. and adjusting 
to about pH 6.9 with 50% aqueous NaOH. This is then 
treated with about one-half its weight of water and the 
vegetable protein hydrolysate and 5'-nucleotide are 
added, then the mixture is heated for about 2 hours at 
70° C., cooled and homogenized to obtain a heavy, honey-
like paste in an especially convenient form for consumer 
use. 

The following examples are illustrative of the novel 
compositions of the instant invention. They are not in­
tended to limit the inventive compositions, many 'Varia­
tions of which are possible. 

Example I 

A beef-flavored composition is prepared by adding 25 
ml. of water to a mixture of 12.5 g. of dextrose, 9.75 g. 
of arabinose and 6.5 g. of cysteine hydrochloride, heat­
ing the mixture to 100° C. for 2 hours, cooling to 55° C., 
adjusting from pH 3.2 to pH 6.9 with 50% aqueous 
sodium hydroxide, adding 35 ml. of water, 275 g. of 
vegetable protein hydrolysate and 18 g. of a mixture of 
1 part of inosinic acid per part by weight of guanylic 
acid, then heating for 2 hours at 70° C., cooling and stir­
ring until a smooth, honey-like consistency is obtained. 
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Example Ii 

A beef-flavored composition is obtained by dissolving 
12.05 g. of dextrose, 9.75 g. of arabinose, 9.75 g. of mono­
sodium glutamate, 6.5 g. of cysteine, 4.65 g. of alanine 
aml 3.3 g. of glycine in 300 ml. of water. The mixture 5 
is heated at 100° C. with vigorous stirring for two hours, 
then is neutraliz.ed to pH 6.7 with 30.5 cc. of 10% aque-

Arabinose-
dextrose-
cystei::e,1 
- parts 

1 
l · 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 

6 
Example VII 

The procedure of Example Il is repeated substituting 
for the amino acids, sugars, vegetable protein hydrolysate 
and 5' -ribonucleotides at the ratios set out a series of 
compositions providing different ratios. Satisfactory beef­
flavored compositions· are obtained with the following 
tabulated mixtures: 

TABLE !.-FLAVORING COMPOSITIONS 

Veg. protein 5'-ribo-
hydrolysate, nucleotide Alanine Glycine Sucrose MSG• 

. parts parts parts parts parts parts 

10 0.65 0.18 0.09 2.3 7.65 
10 0.65 0.18 .0.09 2.3 5,0 
10 0.65 0.18 0.09 2.3 15 .. 0 
5 0.65 0.18 0.09 2.3 7.65 

15 0.65 0.18 0.09 2.3 7.65 
IO 0.50 0.18 0.09 2.3 7.65 
10 1.5 0. 18 o.oo 2.3 7.65 
10 0.65 0.05 0.09 2.-3 7.65 
10 0.65 0.5 0.09 2.3 7.65 
10 0.65 0.18 0.05 2.3 7.65 
10 0,65 0. 18 0.6 2.3 7;65 
10 0.65 .0.18 0.09 1.0 7.65 
10 0.65 0.18 0.09 4.0 7.65 
3 0.30 0.18 0.09 1.2 3.0 
5 0.30 0.10 0.05 1.2 7.65 
5 0.30 0.10 0.05 1.2 4. 0 
3 0.2 · 0.10 0.05 1.2 4. 0 
3 0.2 0. 05 0.05 1.2 2.0 
3 0.02 0.05 0.05 1.0 2.0 

• Combined weight ofbeef-flavored substance. 
• MS G-Monosodium glutamate, 

oris NaOH. The mixture is concentrated at 75~0° C. 
until there is obtained a beef-flavored substance with the 
consistency of honey and a dark brown color. 

The beef-flavored substance, 261.3 g. of vegetable pro- 35 
tein hydrolysate, 59.75 g. of sucrose and 97.80 g. of mono­
sodium glutamate anci 17.15 g. of a mixture of 1 part of 
inosinic acid per part by weight of guanylic acid are dis­
solved in 500 ml. of water and heated at 100° C. with 
vigorous stirring for 6 hours. The substance is cooled and 40 
is suitable as a replacement for ,beef extract. 

Example Ill 

. Example Vlll 
The procedure of Example III is repeated substituting 

the flavoring compositions in Ta!ble I, Example VII and 
using, respectively, 0.5 and 15 parts of prime beef fat 
per part of · arabinose-dextrose-cysteine mixture. Beef­
i!lavored gravy bases with roast meat odor and flavor 
are obtained. 

Example IX 

A beef-flavored composition is obtained by dissolving 
13.30 g. of cysteine hydrochloride, 33.24 g. of dextrose, 
26.09 g. of arabinose, 26.09 g. of monosodium glutamate, 
6.65 g. of glycine hydrochloride and 13.30 g. of alanine A beef-flavored composition eminently suitable for 

preparing gravy with a roast meat odor and flavor is pre­
pared by the procedure of Example U, adding 200 g. of 
prime beef fat to · the 5-00 ml. of water ·before the final 
heating step. After heating at 100° C. for 6 hours, 165 
g. of fat is skimmed off leaving the product, 689 g., in­
cluding 118 g. of water, which can be used to make gravy. 

45 in 66.48 grams of water. The mixture is heated to 90° C. 
and maintained at this temperature with vigorous stirring 
for two hours. The mixture is cooled to 20° C. and 99.7! 
grams of water are added. The mixture is neutralized to pH 
6.8 with 12.8 ml. of a 50% aqueous sodium hydroxide 

Example IV 

Beef-flavored compositions are prepared by the pro­
cedure of Example I, substituting for the dextrose the fol-· 
lowing hexoses: glucose and fructose; and for the arabi­
nose the following pentoses: ribose and xylose. Substan­
tially the same results are obtained. 

Example V 

50 solution. To the beef-flavored substance obtained, are 
added with rapid agitation, 166.19 g. sucrose, 531.80 g. 
monosodium glutamate, 99.71 g. beef fat and 731.23 
g. of vegetable protein hydrolysate .. The mixture is heated 
with vigorous stirring to 70° C. and maintained at that 

55 temperature for four hours. The mixture is then cooled 
to between 50 and 55° C. and 39.89 g. of a 50:50 weight 
mixture of disodium inosinate and disodium guanylate 
are added. The mixture is blended for fifteen minutes 
and a composition suitable for :flavoring foods is obtained. 

Beef-flavored compositions are prepared by the pro- 60 
cedure of Example I, substituting respectively for the 
mixture of inosinic acid and guanylic acid, disodium 
inosinate, dipotassium inosinate, calcium inosinate, di-am­
monium inosinate and a 1: 1 by weight mixture of di­
sodium inosinate and disodium guanylate. Beef-flavored 65 
compositions are prepared when glutamic acid, mono­
potassium glutamate, monocalcium di-glutamic acid and 
monoammonium glutamate are substituted for the mono­

Example X 

The procedure of Example IX is repeated substituting 
39.89 g. of disodium guanylate for the 50:50 weight mix­
ture of disodium inosinate and disodium guanylate. A 
composition suitable for :flavoring foods is obtained. 

Example XI 

The procedure of Example IX is repeated substituting · 
13.30 grams of cystine for cysteine. A composition suit-sodium glutamate of Example I. 

Example VI 

The procedure of Example III is repeated substituting 
for the beef fat an amount of margarine to provide 8 
parts by weight based on the beef-flavored substance. An 
eminently satisfactory gravy base is obtained. 

70 able for flavoring foods is obtained. 

75 

What is claimed is: 
1. A flavoring composition comprising: 
{a) the beef-flavored substance previously formed by 

heating a compound selected from the group con­
sisting of hexose and pentose monosaccharides with 
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an amino acid selected from the group consisting of 
cystine and cysteine in the presence of water; 

(b) vegetable protein hydrolysate in an amount to 
provide from about 3 to about 15 parts by weight 
per part of said beef-flavored substance, and 

(c) a 5'-ribonucleotide selected from the group con­
sisting of inosinic acid, guanylic acid, physiologically­
acceptable salts thereof and mixtures of these in an 
amount to provide from about 0.02 to about 1.5 parts 

5 

8 
from about 2 to about 15 parts by weight of said 
beef-flavored substances; 

(d) sucrose in an amount to provide from about 1 to 
about 4 parts by weight per part of said beef-flavored 
substance; 

( e) alanine and glycine, each in an amount to provide 
from about 0.05 to about 0.5 part by weight per 
part of said beef-flavored substance; and 

by weight per part of said beef-flavored substance. 10 
(f) a mixture consisting of about 1 part of inosinic 

acid per part by weight of guanylic acid, said mix­
ture being present in an amount to provide from 
about 0.02 to about 1.5 parts by weight per part of 
said beef-flavored substance. 

2. A flavoring composition as defined in claim 1, which 
includes glutamic acid and physiologically-acceptable 
salts thereof in an amount to provide from about 2 to 
about 15 parts by weight per part of said beef-flavored 
substance. 

3. A flavoring composition as defined in claim 1 
wherein said hexose is dextrose and said pentose is 
arabinose. 

4. A flavoring composition as defined in claim 1 where­
in for each part by weight of beef-flavored substance 
there is provided from about 0.05 to about 0.5 part of 
alanine and of glycine. 

5. A flavoring composition as defined in claim 1 where-
in for each part by weight of said beef-flavored substance 
there is provided from about 1 to about 4 parts of sucrose. 

6. A flavoring composition as defined in claim 1 where­
in for each part of said beef-flavored substance there is 
provided from about 0.5 to about 15 parts of edible fat. 

7. A flavoring composition comprising: 

8. A flavoring composition as defined in claim 7 where-
15 in there is present edible fat in an amount to provide 

from about 0.5 to about 15 parts by weight per part of 
said beef-flavored substance. 

9. A flavoring composition comprising 0.3 part of a 
50/50 by weight mixture of disodium guanylate and di-

20 sodium inosinate, 5.3 parts of vegetable protein hydroly­
sate, 4 parts of monosodium glutamate, 0.7 part of edible 
fat, 0.1 part of alanine, 0.05 part of glycine hydrochlo­
ride and 1.2 parts of sucrose for each part by weight of 
a beef-flavored substance previously formed by heating 

25 dextrose and arabinose with cysteine in the presence of 
water at about 90 to 100° C. for about 2 hours, cooling 
to at least about 55° C. and neutralizing with aqueous 
alkali. 

(a) the beef-flavored substance previously formed by 30 
heating dextrose and arabinose with cysteine in the 
presence of water at about 90 to 100° C. and then 
cooling to at least about 55° C. and neutralizing; 

2,934,437 
3,104,171 
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