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. organic acids .and
. divided out from our co-pending Application

_ -seasonings
* -of amino acids or
) . main - flavouring components, but scarcely
"~ any S'-pucleotides. Therefore, it seems that
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N COMPLETE SPECIFICATION
Application of 5-N ucleotides

We, YaMASA SHOYU KABUSHIKI KAISHA, a
Corporation organized under the faws of
Japan, of No. 550, Araoi 2-chome, Choshishi,
Chibaken, Japan, do hereby declare the in-
vention, for which we pray that a patent may
be granted to us, and the method by which
it is to be performed, to be particularly des-

-~ cribed in and by the following statement:—

This invention relates 'to a process for im-
proving the flavour of foods, beverages and
seasonings containing amino acids or other
this subject matter is

No. 27079/58 (Serial No. 898,334).
According to the invention a process for

improving the flavour of foods, beverages and

seasonings containing amino acids or other

organic acids comprises adding to the said.

food product one or more free S'-nucleotides
or one or more alkali metal salts of said 5'-
nucleotides. )
The invention is based on the discovery
that_synergy exists between 5'-nucleotides and

_amino acids or other organic acids. .

According to our discovery, purine and
pyrimidine bases, their nucleotides, and their
2i_ and 3-nucleotides have little flavour,
while S-nucleotides, especially inosine-5'-

“monophosphate, guanosine—S‘-monophosphate,

and xanthosine-5'-monophosphate, have 2

. very agreeable good taste. Furthermore, there
“is specific synergy in taste between 5'-nucleo-
tides and amino acids or other organic acids.

- Among various amino acids,

glutamic and
aspartic acids were tecognised to be especi-
ally effective in the synergy with 5'-nucleo-
tides. Conventional foods, beverages, and
contain a considerable quantity
other organic acids as

the Tole of 5-nucleotides in flavouring is very
important. For example the good taste of
soups or meat extracts, containing a small

quantity of S5'-nucleotides, may perhaps be
caused mainly by the synergy between 5
nucleotides and amino acids.

In carrying out the invention the 5'-nucleo-
tide or its alkali metal salt may be added to
food products such as meat products, soups,
vinegar, various dressings, sauces, cuIry
powder and various drinks including wine
and in this way any unpleasant pungency
which spoils the taste of foods or beverages
is counteracted and apart from this the syn-
ergy between S5'-nucleotides and the amino
acids or organic acids enhances or increases
the flavour. :

In the case of foods, beverages or scason-

ings which contain no amino acids the inven-
. tion is more effectitve if monosodium glutam-

ate is added along with the 5'-nucleotide.

The bitter substances in the crude pre- .

parations of 5'-mucleotides can be readily
removed by a cation exchange resin but both
crude and purified preparations are useful.
There is no significant difference between the

flavouring action of the free S'-nucleotides -

and their alkali metal salts.

ExaMmrLE 1 .

100—500 mg. of a crude mixture of aden

sine-5-monophosphate,

phosphate, cytidine-S*-monophosphate, and

uridine-5'-monophosphate was obtained s

follows (the percentages indicated are on a
weight basis) :—

50 ml. of an aqueous culture medium con- - -

taining 5% glucose, 0.5% | casein, partially di-
gested with enzymes from pancreas, 0.05%

monobasic potassium phosphate, 0.05% of di--

basic potassium phosphate, 0.04% of mag-
nesium sulphate and 0.04% of calcium
chloride was sterilised and inoculated with
a pure culture of Penicillium citrinum. The
inoculated growth medium was shaken on a
reciprocating shaker at 30° C. for a period

of seven days in order to supply the neces-
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guanosine-5'-mono-
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sary” .aox'ygc:'n.' After seveh days culture the
filsratés were concentrated in vacuo and then
dis
theHalysed solution four volumes of ethanol

" were added. The resulting precipitate which
_was rich in 5'-phosphodiesterase activity, was

. dehydrated in a desiccator and was employed
" as an.enzyme preparation. 1 grm. of this pre-
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e 0 paration was incubated with 200 ml. of 5%
-2 100

by weight ribonudleic acid at 65° C. and pH
5.0. Under these conditions S5'-:phosphodi-
esterase was recognised to be very active. The.

~ crude mixture was added to 1 litre of sauce.

In practice 2—10 ml. of reaction mixture
were employed against 1 litre of sauce. By
this treatment unpleéasant pungency of the
sauce was counteracted perfectly, and the
good flavour was greatly increased. Thus the
sauce became flavoured almost beyond recog-
pition. The mixture of S-nucleotides could

_ be kept in the form of dry powder for a long

time. : :
ExampLE 2 .
Monosodium glutamate was coated with
putified inosine-5'-monophosphate disodium
salt or guanosine-5'-monophosphate. The
ratio of monosodium glutamate to inosine-5'-
monophosphate disodium salt or guanosine-
S'.monophosphate was 5—15:1. The result-
ant superior seasoning was tecognised to have
remarkable flavouring properties for all kind

of dishes.
EXAMPLE 3
To 120 g. of soup potage powder (corre-
sponding to 1800 ml. of final volume) 1 to 2

ed against Tunning water overnight. To .

g. of purified inosine-5'-monophosphate di-
sodium salt or guanosine-5'-monophosphate
were added. From the resultant enriched
powder, a soup was prepared with a remark-
ably improved flavour. Instead of the purified
nucleotide preparations the crude prepara-

tion of mixture of 5'-nucleotides, without iso- -

Tation of the nucleotides, could be employed
satisfactorily as shown in Example 1.
WHAT WE CLAIM IS:—
1. A process for improving the flavour of
foods, beverages and seasonings containing
amino acids or other organic acids, which

‘process comprises adding to the said food

one or more S-nucleotides or one

product
alkali metal salts of said 5'-nucleo--

or more
tides. -
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2. A modification of the process claimed -

in Claim 1, wherein when treating  foods,
beverages or seasonings which contain no
amino acids there is also added monosodium
glutamate. '

3. A process as claimed in Claim 1 or
Claim 2, wherein the 5'-nucleotide is purified
by ion exchange with a cation exchange resin,

4. A process for improving the flavour of
foods, beverages and seasonings ' substantially
as described in any ome of the specific
examples herein. o
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sary oxygen. After seven days culture the
filtrates were concentrated iz vacuo and then
dis” od against tunning water overnight. To
the dialysed solution four volumes of ethanol

“were added. The resulting precipitate which

was rich in 5'-phosphodiesterase activity, was
dehydrated in a desiccator and was employed
as an enzyme preparation. 1 grm. of this pre-
paration was incubated with 200 ml. of 5%
by weight ribonucleic acid at 65° C. and pH
5.0. Under these conditions 5'-phosphodi-
esterase was recognised to be very active. The
crude mixture was added to 1 litre of sauce.
In practice 2—10 ml. of reaction mixture
were employed against 1 litre of sauce. By
this treatment unpleasant pungency of the

. sauce was counteracted pesfectly, and the

good flavour was greatly increased. Thus the

sauce became flavoured almost beyond recog- .

nition. The mixture of S5-nucleotides could
be kept in the form of dry powder for a long
time. :
ExaMmpLE 2 .
Monosodium glutamate was coated with
purified inosine-5'-monophosphate disodium
salt or guanosine-5'-monophosphate. The
ratio of monosodium glutamate to inosine-5'-
monophosphate disodium salt or guanosine-
5'-monophosphate was 5—15:1. The result-
ant superior seasoning was recognised to have
remarkable flavouring properties for all kind
of dishes. .
ExaMmrLE 3
To 120 g. of soup potage powder (corre-

35 sponding to 1800 ml. of final volume) 1 to 2
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g. of purified inosine-5-monophosphate di-
sodium salt or guanosine-5'-monophosphate
were added. From the resultant enriched
powder, a soup was prepared with a remark-
ably improved flavour. Instead of the purified
nucleotide preparations the crude prepara-
tion of mixture of 5'-nucleotides, without iso-
iation of the nucleotides, could be employed
satisfactorily as shown in Example 1.

WHAT WE CLAIM IS:—

1. A process for improving the flavour of
foods, beverages and seasonings containing
amino acids or other organic acids, which
process comprises adding to the said food
product one or “more S'-nucleotides or one
or more alkali metal salts of said 5'-nucleo-
tides. ,

2. A modification of the process claimed
in Claim 1, wherein when treating foods,
beverages or seasonings which contain no
amino acids there is also added monosodium
glutamate. :

3. A process as claimed in Claim 1 or
Claim 2, wherein the S™-nucleotide is purified
by ion exchange with a cation exchange resin.

4. A process for improving the flavour of
foods, beverages and seasonings substantially
as described in any one of the specific
examples herein.
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Chartered Patent Agents,
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