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COMPLETE SPECIFICATION

A process for the Production of ’Seeéon-ing‘ Materials containing
GlutamiciAcid or a Derivative thereof as the Main
IConstituent

We, AjmnomoTo KapusHIkl KaisHA and
SANRARU SHUzO KaBUsHIKI KAISHA, corpora-
tions organized under the laws of Japan, both

nitrates or nitrites in an excess of the amount
necessary for the growth of the microorganism,
and no attempt to produce a seasoning mater-

residing at No. 7, 1-chome, Takaracho, Chuo- ial by such a process has previously been made. 45
5 ku, Tokyo, Japan, do hereby declare the inven- We have attempted to utilize the theory of
tion, for which we pray that a patent may be protein synthesis, that e-keto acids are trans-
granted to us and the method by which it is formed to «-amino-acids, for the preparation
to be performed, to be particularly described of glutamic acid, the most important consti-
in and by the following statement:— tuent of the seasoning material contemplated 50
10  This invention relates to a process for pro- in this invention, and we have found, in culti-
ducing seasoning materials containing glutamic  vating one or more microorganisms which have
acid, which is an amino acid, or a derivative a particular propensity for producing «-keto-
thereof, as the main constituent. glutaric acid in a medium containing a sugar
Tt is known that o-keto acids, such as «- material such as saccharides and a nitrogen 33
ketoglutaric acid, oxalacetic acid and pyroglu- source such as ammonium salts, urea, nitrates
conic acid, can be produced as intermediate and nitrites, that the growth and multiplication
products or final products in the metabolism of the microorganism is not increased above a
of sugars by the action of various micro- certain limit even with the addition of further
organisms, particularly those belonging to the nitrogen compound, but that the consumption 60
20 genera Pseudomonas, Aerobacter, Bacillus, Ser-  of the nitrogen compound added to the medium
ratia, Lactobacillus, Acetobacter, and Glucono- is increased greatly with the further addition
bacter. However, these keto acids have not been  of the nitrogen compound. In other words, the
utilized for commercial purpose because they added nitrogen compound is only partly con-
are unstable biochemically (they are trans- sumed for the growth of the microorganism 65
25 formed in the metabolising process) and they and the excess of the nitrogen compound is
are difficult to separate from the fermentation metabolised separately and amino acid is
liquor. : formed. .
It has also been widely known theoretically It is generally sufficient to have 0.1—0.2%
that a-keto acids combine with NH, (in the of ammonium sulphate as the nitrogen source 70
form of ammonium salts) in the metabolising in a cultivation medium for the growth of the
process by the action of microorganisms to microorganisms or for the purpose of general
form «-amino acids, and synthesis of protein is fermentation, and it has been hitherto consid-
effected, and it is now a well recognized theory ered useless or harmful to use more than this
that fhe growth of the microorganism body amount. 75
results from the presence of the sugar and the According to the present invention there is
ammonium salts. : provided a process for producing a seasoning
‘However, there have been very few instances, material containing glutamic acid or a deriva-
'if any, in which study and investigation have tive thereof as the main constituent, which com-
been made as to the metabolism of ammonia prises preparing a cultivation medium from a 80

occurring together with the metabolism of -

sugar by .adding ammonium salts, urea,

. [Price 35.6d.]

sugar material and a nitrogen source, inoculat-
ing the medium with microorganisms of
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The seasoning material containing glunamlc
acid may be refined by a conventional method

such as filtration and  concentration, or the
glutamic acid may be separated and’ punﬁed

by treatment with hydrochleric -acid -or-with

ion exchange resins, and then with caustic- soda
1o give monosodium glitamate. . _
As stated above, the excess of nitrogen com—

- pound is not used for the cultivation -of the

microorganisiis . as ‘their nutritive, the growth
of the microorganisms. being suspenided at a
certain limit, but is used exclusively for- the
continuation of the production of a-ketoglutaric
ac1d which is thereafter transformed into glut-

-amic acid. The followmg test ‘was carried. out

in order to ascertam the relation between the
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Cultivation - was camed out under aerated_ 60

conditions for 48 hours ‘at 32° C. and the

medium ‘was left to stand for 12 hours and
was_ then decanted.. The bacterial body was
separated by- cenmfugmg  The, amount of

medmm employed in each test was 10 htr?
indi- -

“In ‘the following table the mark “—
cates that no trace of -glutamic acid was de-

tected: by paper chromatography,/ while the -
of glutamic

mark “+” indicates that a t
acid was detected by paper chromatography




[err] 864, 562 It
can be seen fromthe above that glutamc according to conventional mnethods

and ¥05. 6 aci d was onty produced—imreytygrbte—amoomts—g—of—tire
product was obt ai ned. when 0. 2% of anmmoni um sul phate was pre- When

t he nmedi um cont ai ni ng the bacteri al sent in the cultivation nmedium

wher eas when bodies was separately examned, it was esti- 5 2.0%of

anmoni um sul phate was present, the nated that it contained only 18.5 g. of"
bac- 70 ~_ production of glutam c aci q;g@ggrg- the produc- terial bodiges,

cal cul af &¢ o thebastsofthe———tFon—eof-Ferrf . .
increased for up to dried weight, and thus the glutam c acid was - 50-75
hours of cultivgtion, and ther @il ki Sroad@d P 0d@cET A 't jof the
presence of thel. pr oduct Ton off the | gt rgﬁdea {1e§l il’(%&ﬁ&ﬂ&d? e lf)t he '
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bact eri al. bodi egT—but—was——ptoducedrbtocherec—ip—EcengApto j _
[err]-ketoglutanic a?f“ﬁ‘f“at he %@ncen- al lfy ¢°ﬂ the difum grom t he gxcess
i ndihgl s&. | @ |

ur ea. 75 tamMohiam Of h clor r@sp( Y 0( crega
EXAMPLE 3 Thedptate€)yi el § of gljutamiclacid is remakably | A culjtivation

medi um was pr epfred— Py add= rc reasef—when—arronitm-sth-phate—d present

ing 1500 g. of _mmnlly?h sul phate (fcoriTai hing | %%N7t hed-PHr gleP-Qfoynt .

318 g of nitrogg¢n), emd 500(g.—of |calciumcar- | g.050. |to.6@n P@.gggen from

the table that the gromh ‘pbonateto 10 1. of g wort -$ol ution (contai ning

80 of the mcroof®anisn ie. [the ingrease |oP-WBhc{ 0.981% bP.088i ght of

sugar). To thisjcultpyqation| oestgrial b)-dyet \/vas'(',s1 oSy ad1§44al I % ﬁope' sane

irrespec- nedi im a pi ece of cheede (wei ghing gdbout™ 1|g.)” . | "tive|of

whet her the quaptity%8f ammpnOufh 1u| -+ was 0addddp.16hd| oulasi viavads atf 33[err]
0

C. In the phat e” pyesent. 2% or ,.0. P%. hut t {He rdsylti n%ﬂl i quor
the presence of Pseud'(%m)nas \évg'slllarmﬁ‘{ﬁ%goo flgtemb’g%ac oo?bqoodugelas, when 2%:
fluorescens, Aefobace.dr clopcags Aeromsiact eo.585| o.170f | aymeni|ug) gl bhate is

present, was grgatl Y{ 026" ogen?% Sacchar onyges Cerevi di ae,
i ncreased, sincp the Tajor po t?_or dri4 np PRy |- 016t ifatedm)cad10
el | i psoi deus, Asper gi.bl us n& gens 1.24 | 1.08 | 0.157 | 0.169 | 0.113

5.0 1 1.23 1.29 1.16 | 0.160 | 0.176 | o0.104
6.0 1.20 1.36 | ‘1.2 0.145 | 0.152 | 0,008

. 8.0 0.98 1.19 1.05 0.119. 0.135 0.076‘

thgtg:::vlth bea nsgen uflrttlm;l tl:;e _abofvz]z)a tablq, that Fhﬁte was actl’clied in the amount shown in the

: v multiplicatton of bacteria was following table. The microorgani

substantially suspended when the amount of were: 8 ¢ rganisms used

5 ammonium sulphate present had reached a cer- A. Acrobacter cloacea and Serratia marces- 25
tain va!ue, and that the production of glutamic cens, - ' '
acid did not generally commence until the B. Acetobacter aceti, Acetogluconobacter
amount of ammonium sulphate present reached  dioxyacetomicus and Saccharomyces cerevisiae,

~ that value, and that the production of glutamic and : B

10 acid then increased as the amount of ammon- C. Pseudomonas fluorescens and Pseudo- 30

ium sulphate employed was increased. monas ovalis. '
The fol}owmg test was carried out in order . Cultivation was carried out with 20 litre

to detenmpe the relation between the quanti- portions of the cultivation medium at 32° C.
ties of « -'ketoglutaric acid and glutamic acid with shaking and standing and samples were

15 produced in a certain period of time. taken from time to time. 35
. The bacterial body was suspended in water
TEsT 2 by subjecting the medium to centrifuging, and

_ Several cultivation media were prepared, the amount of the bacterial body was esti-

similar to those employed in Test 1, except mated by a photonephelometer, the value set

that saccharified starch liquor at the rate of forth in the following table having been ad- 40 -
20 - reduced sugar 5.4:%: was used in place of the justed on the basis of the dried weight of the =
" glucose used in Test 1, and ammonium sul- bacterial body.



ketoglutaric acid produced was transfornmed Bacillus subtilis and Bacillus
coagul ans was. i nto gI utam c aci d. I n the tabI e, the vaI ues for

ficontentf of t he nltrogen of the ammon- 90 ' the armunts remai ning after

the transformat|
acid and do no

n“‘ umcorrpound was estimated fromtine to " to glutamc
e r se%et time during 15 days cultivation and it was'
actual val ues O v oglutaric acid produced. found that the content
of ni trog@n vas - However, gg4gii ng the quant| ty of glutanmic acid
mim on the—3th—day- Dy SUSpendr g cul tTva- produced-from the T
[err]-ketoglutaric acid into tion at this m ni mum poi nt, renoving cal ci um
95 account, it may be seén that the total -produc- car bonate. and - -
cal ci um sul phate produced, con- . tion of [err]-ket oglutaric’acid is
greater by about centrpting - Lhe_ cpr tT vat ed Ilguor removi ng cal - 50- 60%

in the case in which 206 anfonf u@ | 8i uth irpns and, excess amoni umions by .
add- sul phate was| prepen conﬁar%d?/vl h Phe® |i ng sodi um car bonat e,
neutralizing the I|quoi§§ Ociase nwhich 0. 2% anmoni um  sul phate by |
addi ng hydrochloric ac and CQ;annt'f'at"-‘ fOO'-' = Iwas present, and this .
increase in ‘the ing neut ral Pzed 19 qfor © °riateria| of good - total
production of [err]-ke : c pcrd_contrr- tas astle ‘suitable for seasoning
was obtained. In buges| ol t ke Pnc-rease—of—th'e production of gl ut- t hi’s
operation, 67.4% of t E trppgen| 8f Thée - © &ni€lacid. - :'
‘anmoni um conpound was fcodspined anf the 40 dhe flol I owi ng Exanpl es
illustrate the in-  prpporjikon @f /i tTogen n~t he lani no- conpound 105 o
venti on: 11 S © = ° Bhtijned corresponded to 34%:
of the total 1 o BAAVPLE L & o anount of. j
nitrogen originally added, abpuig [ = MoFdbf Sa ni um sul phate were added
to half of the totpal appunt o ChiTrdge ~ . @n aqueous sol uti on e
contai ni ng 10% of sugaf SePal ol Tked (64.4% Dbeiing assinmilated 45 '
nol asses, and the m xed quoy wap-H noc R ated-H it |t he amirio - conpound. -
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total production of e-ketoglutaric acid contri-
butes to the increase of the production of glut-
amic acid.

The following Examples illustrate the in-
vention:
. EXAMPLE 1

10% of ammonium sulphate were added to
an aqueous solution containing 10% of sugar
molasses, and the mixed: liquor was inoculated
with Aerobacter cloacae and Pseudomonas

- fluorescens and cultivated for 7 days at 33° C.

A seasoning material of good taste was ob-
tained after refining the cultivated liquor by
filtration and concentration.
EXAMPLE 2

10 litres of a cultivation medium containing

59 of urea and 8% of sucrose, together with
0.19% potassium dihydrogen  phosphate
(KH2P04) and 0.05%: of magnesmm sulphate

*- as nutritive was prepared. The quantity of urea

present in this medium corresponds to about
2.31% of nitrogen. Aerobacter cloacea and
Gluconoacetobacter roseus were inoculated
into the ‘cultivation' medium and cultivated
under aerated condition at 30° C. for 72 hours.

" Theé cultivated liquor was concentrated without

removing the bacterial body, and then treated
with concentrated hydrochloric acid. Glutamic
acid was separated as the hydrochlonde salt
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SR
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ogdnesti C  SascharofP®s % cerewstae,
charomyoes ellipsoideus, Aspergillus niger,

ac111us SIESI(IRMEB%N“S coagulans was.

detected.

The confniCof lthel MidgbrD6F REEhhrhbin

xgm @mpgupngd jwae estigrated \feom time to

qaﬁ%p cultivation. and it was
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58g the neutralized liquor, a material of good

taste suitable for seasoning was obtained. In
this operation, 67.4%: of the nitrogen of the
ammonium compound was consumed and the
proportion of nitrogen in the amino-compound

. obtained corresponded to 34% of the total

amount of nitrogen originally added, about
half of the -total amount of nitrogen
metabolised (67.4%) being  assimilated
in the amino - compound. Hence a major
portion of the excess nitrogen origin-
ally added is metabolised, and a major portion
of the metabolised nitrogen is accumulated as
amino acid in the cultivated liquor.
EXAMPLE 4

Aerobacter aerogenes was inoculated into a
cultivation medium containing 5% of glucose,
0.1% of potassium hydrogen phosphate
(K-HPO4 0.05% of magnesium sulphate, and
2% of sodium nitrate as a nitrogen source, and
was cultivated at 30° C, for 5 days. The culti-
vated medium was then analyzed and was
found to contain 1.50% of glutamic acid (about
301% of sugar). For the purpose of comparison,
a further cultivation medium was prepared,
containing 1.5% of ammonium chloride in
place of {sodium nitrate (the corresponding
amount of nitrogen being the same in both
cases, namely 0.33%). The same microorgan-
ism was inoculated into the second medium
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and then cultivated at 33[err] C for 5 days. After between 0.5% and .8%

by weight, based on conpl etion of fermentation 1.70% of

..glutam c  the. wei ﬁhf of the cultivation nedium of nit r_n_-_ —acid

(34% of sugar) was pr oduced in the culti- gen. - vated Ilquor

~ 5."A process for producing. a ‘seasoning . - 25 WHAT WE CLAIM LS: =
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