
Glutamic acid produced       Bacterial body present
(%  of the hydrochloride salt)   (% based on dry weight)
Bacteria             Ammonium           (a)       (b)       (c)       (a)
(b)       (c)          sulphate (%)                0.01           _
_         _       0.017    0.019    0.008                 0.03           _
_         -       0.050    0.062    0.031                0.05
0.071       0.071  0.081  0.068                 0.1           0.03        _
[err]      0.113    0.134   0.101                 0.2           0.12
[err]        0.04    0.165    0.153    0.114                 0.3
0.24      0.19       0.13    0.159    0.160    0.125                 0.5
0.75      0.81       0.53    0.174    0.168    0.122                 1.0
1.07      1.12     0.92    0.146    0.167    0.110                 3.0
1.15       1.24      1.08    0.157    0.169    0.113                 5.0
1.23       1.29      1.16    0.160    0.176    0.104                 6.0
1.20       1.36     1.2       0.145    0.152    0.098                 8.0
0.98       1.19      1.05     0.119   0.135    0.076 



It can be seen from the above table, that  phate was added in the amount
shown in the     the growth and multiplication of bacteria was  following
table.  The microorganisms used     substantially suspended when the amount
of  were:  5        ammonium sulphate present had reached a cer-    A.
Aerobacter cloacea and Serratia marces- 25     tain value, 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 10 acid then increased as
the amount of ammon-    C. Pseudomonas fluorescens and Pseudo- 30     ium
sulphate employed was increased.     monas ovalis.       The following test
was carried out in order    Cultivation was carried out with 20 litre
to determine the relation between the quanti-  portions of the cultivation
medium at 32[err] C     ties of [err] - 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.          864,562    



[err]                                                     864,562        It
can be seen from the above that glutamic  according to conventional methods
and 105.6     acid was only produced in negligible amounts  g. of the
product was obtained.     when 0.2% of ammonium sulphate was pre-    When
the medium containing the bacterial     sent in the cultivation medium,
whereas when  bodies was separately examined, it was esti- 5  2.0% of
ammonium sulphate was present, the  mated that it contained only 18.5 g. of
bac-  70     production of glutamic acid and the produc-  terial bodies,
calculated on the basis of the     tion of [err]-ketoglutaric acid
increased for up to  dried weight, and thus the glutamic acid was     50-75
hours of cultivation, and thereafter the  not produced as a result of the
presence of the     production of glutamic acid increased, with the
bacterial bodies, but was produced biochemic- 10  consumption of
[err]-ketoglutaric acid, the concen-  ally in the medium from the excess
urea.    75     tration of which correspondingly decreased.
EXAMPLE 3     Thus the yield of glutamic acid is remarkably   A cultivation
medium was prepared by add-     increased when ammonium sulphate is present
ing 1500 g. of ammonium sulphate (containing     in the larger amount.
318 g of nitrogen), and 500 g. of calcium car-       It can be seen from
the table that the growth  bonate to 10 1. of a wort solution (containing
80     of the microorganism, i.e. the increase of bac-  10% by weight of
sugar). To this cultivation     terial body, was substantially the same
irrespec-  medium a piece of cheese (weighing about 1 g.)     tive of
whether the quantity of ammonium sul-  was added, and cultivated at 33[err]
C. In the     phate present was 2% or 0.2%, but that the  resulting liquor,
the presence of Pseudomonas 20  amount of glutamic acid produced, when 2%
fluorescens, Aerobacter cloacae, Aerobacter 85     of ammonium sulphate is
present, was greatly  aerogenes,    Saccharomyces    cerevisiae,
increased, since the major portion of the [err]-  Saccharomyces
ellipsoideus, Aspergillus niger, 



ketoglutaric acid produced was transformed  Bacillus subtilis and Bacillus
coagulans was.     into glutamic acid. In the table, the values for
detected. 25 the production of [err]-ketoglutaric acid represent   The
content of the nitrogen of the ammon- 90     the amounts remaining after
the transformation  ium compound was estimated from time to     to glutamic
acid and do not represent the  time during 15 days cultivation and it was
actual values of  [err]-ketoglutaric acid produced. found that the content
of nitrogen was mini-     However, taking the quantity of glutamic acid
mum on the 13th day. By suspending cultiva- 30  produced from  the
[err]-ketoglutaric acid into  tion at this minimum point, removing calcium
95     account, it may be seen that the total produc-  carbonate and
calcium sulphate produced, con-     tion of [err]-ketoglutaric acid is
greater by about centrating the cultivated liquor, removing cal-     50-60%
in the case in which 2% ammonium  cium ions and, excess ammonium ions by
add-     sulphate  was present compared with the  ing sodium carbonate,
neutralizing the liquor 35  case in which 0.2%  ammonium  sulphate  by
adding hydrochloric acid, and concentrat- 100     was  present, and  this
increase  in  the  ing the neutralized liquor, a material of good     total
production of [err]-ketoglutaric acid contri- taste suitable for seasoning
was obtained. In     butes to the increase of the production of glut-  this
operation, 67.4%  of the nitrogen of the     amic acid.
ammonium compound was consumed and the 40    The following Examples
illustrate the in-  proportion of nitrogen in the amino-compound 105
vention:                                     obtained corresponded to 34%
of the total                     EXAMPLE 1                    amount of
nitrogen originally added, about       10% of ammonium sulphate were added
to  half  of the   total amount of nitrogen     an aqueous solution
containing 10% of sugar  metabolised  (67.4%)  being  assimilated 45
molasses, and the mixed liquor was inoculated  in the amino - compound.
Hence a major 110     with Aerobacter cloacae and Pseudomonas  portion  of
the  excess  nitrogen  origin-     fluorescens and cultivated for 7 days at
33[err] C. ally added is metabolised, and a major portion     A seasoning
material of good taste was ob-  of the metabolised nitrogen is accumulated
as     tained after refining the cultivated liquor by  amino acid in the
cultivated liquor. 50  filtration and concentration.
EXAMPLE 4                    115                     EXAMPLE 2
Aerobacter aerogenes was inoculated into a       10 litres of a cultivation
medium containing  cultivation medium containing 5%  of glucose,     5% of
urea and 8% of sucrose, together with  0.1%   of potassium  hydrogen
phosphate     0.1%   potassium   dihydrogen   phosphate  (K[err]HPO  0.05%
of magnesium sulphate, and 55  (KH[err]PO[err]) and 0.05% of magnesium
sulphate  2% of sodium nitrate as a nitrogen source, and 120     as
nutritive was prepared. The quantity of urea  was cultivated at 30[err] C.
for 5 days. The culti-     present in this medium corresponds to about
vated medium  was then analyzed and was     2.3 %  of nitrogen. Aerobacter
cloacea and  found to contain 1.50% of glutamic acid (about 



Gluconoacetobacter roseus were inoculated  30 % of sugar). For the purpose
of comparison, 60  into the cultivation medium and cultivated  a further
cultivation medium was prepared, 125     under aerated condition at 30[err]
C. for 72 hours. containing 1.5 %  of ammonium  chloride in     The
cultivated liquor was concentrated without  place of the sodium  nitrate
(the corresponding     removing the bacterial body, and then treated
amount of nitrogen being the same in both     with concentrated
hydrochloric acid. Glutamic  cases, namely 0.33%). The same microorgan- 65
acid was separated as the hydrochloride salt ism was inoculated into the
second medium, 130                   6
864,562             and  a similar cultivation was carried out  the  lus,
cultivating the microorganisms in  the            yield of glutamic acid
being 1.48%.        medium and thereby producing [err]-ketoglutaric
EXAMPLE  5              acid, there being present an excess of the nitro-.
A.  cultivated medium was prepared by add-  gen source over the amount
required for the        5  ing 0.1%  of potassium  hydrogen phosphate
cultivation of the microorganisms,which excess  40
(K[err]HPO[err]). 0.04% of magnesium  sulphate and  of the nitrogen source
promotes the produc-            2% of sodium nitrate  to  saccharified.
starch  tion of [err]-ketoglutaric acid and facilitates amin-
liquor (5.%  sugar),  and was inoculated with   ation by  the action of the
microorganisms of            Pseudomonas fluorescenes and then cultivated
the [err]-ketoglutaric acid to glutamic acid, and        10  as described
in Example 4 . On the fifth day  thereafter refining the glutamic acid by a
con- 45            of cultivation the yield of glutamic acid (25 %
ventional method.          . of sugar) was 1.25%.
2. A p rocess according to Claim 1, in which         EXAMPLE 6
the nitrogen source is an ammonium  salt,            A cultivation medium
was prepared by add-  ammonia, urea, a nitrate or a nitrite, or two
5  ing.0.75% of ammonium chloride and 1% of  or more thereof.
50            sodium nitrate as nitrogen sources to a liquor  3  A process
according to Claim 1 or 2, in            containing 5% of sucrose, 0.1 % of
potassium   which cultivation takes place at a temperature.  dihydrogen
phosphate (KH[err]PO[err])  and 0.05%   between 10 and 50[err] C.
of magnesium  sulphlate  and was inoculated    4. A process according to
any preceding       20  with Serratia  marcescens and Bacillus subtilis
claim, in which the nitrogen source contains  55 



and then  cultivated at 33[err] C  for 5 days. After  between 0.5%  and .8%
by weight,  based on            completion of fermentation 1.70% of
glutamic  the weight of the cultivation medium, of nitro-            acid
(34% of sugar) was produced in the culti-  gen.            vated liquor.
5. A process for producing a seasoning       25    WHAT WE CLAIM IS:-
material containing glutamic acid or a deriva-  60              1. A
process for producing a seasoning  tive thereof as the main constituent,
substan-            material containing glutamic acid or a deriva-  tially
as described in anyone of the foregoing Ex-            tive thereof as the
main constituent, which  amples.            comprises preparing a
cultivation mediumm from  6. A seasoning material containing glutamic
30 a sugar material  and a nitrogen source, inocu-  acid or a derivative
thereof as. the main con-  65            lating the medium with
microorganisms of one  stituent, whenever  produced by a process
or more  of  the genera Pseudomonas, Aceto-  claimed in any preceding
claim.            bacter  Aerobacter, Serratia, Escherichig, Bacil-
HASELTIINE LAKE & CO.,            lus, Gluconobacter, Acetogluconobacter,
Glu-  28, Southampton Buildings, London, W.C.2.       35  conoactobacter,
Saccharomyces, and Aspergil-         Agents for the Applicants.
Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier
Press -1961.                 Published by The Patent Office, 25,
Southampton Buildings, London, W.C.2 from which
copies may be obtained.                           6
864,562                 and a similar cultivation was carried out, the
lus, cultivating the microorganisms in the                 yield of
glutamic acid being 1.48%.        medium and thereby producing [err]-
ketoglutaric                                  EXAMPLE 5
acid, there being present an excess of the nitro-                    A
cultivated medium was prepared by add-  gen source over the amount required
for the             5  ing 0.1%  of potassium  hydrogen phosphate
cultivation of the microorganisms, which excess  40
(K[err]HPO[err]), 0.04% of magnesium sulphate and   of the  nitrogen source
promotes the produc- 



2%  of sodium nitrate to saccharified starch  tion of [err]-ketoglutaric
acid and facilitates amin-                 liquor (5 %  sugar), and was
inoculated with  ation by the action of the microorganisms  of
Pseudomonas fluorescens and then cultivated  the [err]-ketoglutaric acid to
glutamic acid,  and             10  as described in Example 4. On the fifth
day  thereafter refining the glutamic acid by a con- 45                 of
cultivation the yield of glutamic acid (25 %  ventional method.
of sugar) was 1.25%.                            2. A process according to
Claim 1, in which                                  EXAMPLE 6
the nitrogen source is an ammonium  salt,                   A cultivation
medium was prepared by add-  ammonia, urea, a nitrate or a nitrite, or two
15  ing 0.75% of ammonium chloride and 1% of  or more thereof.
50                 sodium nitrate as nitrogen sources to a liquor    3. A
process according to Claim 1 or 2, in                 containing 5%  of
sucrose, 0. 1%  f potassium   which cultivation takes place at a
temperature dihydrogen phosphate (KH[err]PO[err]) and 0.05%   between 10
and 50[err] C.                 of magnesium sulphate,  and was inoculated
4. A process according to any preceding             20  with Serratia
marcescens and Bacillus subtilis  claim, in which the nitrogen source
contains 55 and then cultivated at 33[err] C. for 5 days. After  between
0.5%  and 8%  by weight, based on-                 completion of
fermentation 1.70%  of glutamic  the weight of the cultivation medium, of
nitro-                 acid (34% of sugar) was produced in the culti-  gen.
vated liquor.                                   5. A process for producing
a seasoning             25    WHAT WE CLAIM IS:-
material containing glutamic acid or a deriva- 60                   1. A
process for producing a seasoning  tive thereof as the main constituent,
substan-                 material containing glutamic acid or a deriva-
tially as described in anyone of the foregoing Ex-                 tive
thereof as the main constituent, which  amples.                 comprises
preparing a cultivation medium from  6. A seasoning material containing
glutamic             30  a sugar material and a nitrogen source, inocu-
acid or a derivative thereof as the main con- 65                 lating the
medium with microorganisms of one  stituent, whenever produced by a process
or more of the genera Pseudomonas,  Aceto-  claimed in any preceding claim.
bacter, Aerobacter, Serratia, Escherichia, Bacil-  HASELTINE LAKE & CO.,
lus, Gluconobacter, Acetogluconobacter, Glu-  28, Southampton Buildings,
London, W.C.2.             35  conoactobacter, Saccharomyces, and Aspergil-
Agents for the Applicants.                        Leamington Spa: Printed
for Her Majesty's Stationery Office, by the Courier Press.-1961.
Published by The Patent Office, 25, Southampton Buildings, London, W.C.2,
from which                                                    copies may be
obtained.    


