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TABLE IV            Amountofsugar  Total sugar        L-glutamic
Yield based       Culturing             to initial     supplied        acid
produced   on total sugar     duration                sugar          (g/dl)
(g/dl)           (%)             (hours)                 1/4
20.79             8.40             41.5              36                 2/5
26.28             6.78             25.8              50               1/5
in twice    24.70              7.32             29.6              53
1             32.03             5.35             16.7             50
From the above Table, it is seen that the  the medium, which had been
adjusted with  50       total amount of sugar supplied to the culture
ammonia gas to pH 7.8, and was cultured at       medium  should preferably
be 21-23 g/dl  31[err] C. while shaking under aerobic con-    5  and less.
If the total amount of sugar supplied  ditions. The pH of the medium was
main-       to the culture medium is 30 g/dl, the sugar  tained in the
alkaline range by introducing       metabolism decreases considerably.
gaseous ammonia with air during the incuba- 55         Any microorganisms
capable of producing  tion.       L-glutamic acid from carbon compounds and
At a later stage in the multiplication of the   10  nitrogen compounds can
be used in the  bacteria when 7.5 g/dl of the initial sugar had
process of the present invention. The follow-  been used (i.e., after 16
hours), the medium       ing are preferred for the industrial production
was heated to 36[err] C., and after 17 hours 1.1  60       of L-glutamic
acid: species belonging to the  kilolitre of 46.6%  sugar solution was fed
to 



genus Bacillus such as Bacillus megatherium, the culture medium. The medium
was then   15  Bacillus subtilis, Bacillus circulars, Bacillus  cultured at
36[err] C. for 44 hours. The total       cereus; species Escherichia coli;
species be-  amount of sugar used as 19.5 g/dl.       longing to the genus
Micrococus such as    The amount of L-glutamic acid produced  65
Micrococus varians and species belonging to  was 8.49 g/dl and the yield
calculated on       the genus Brevibacterium  such as Brevi-  total sugar
content was 43.5 percent. The   20  bacterium   lactofermentus,  (for
example  supernatant liquid from  which the micro-       ATCC  Nos.  13655
and  13869), Brevi-  organisms were then centrifuged, was concen-
bacterium  kawasakii, Brevibacterium  devari-  trated, adjusted to pH 3.2
and subjected to  70       catum, Brevibacterium aminogenes and Brevi-
crystallisation. The L-glutamic acid obtained       bacterium
saccharalyticum  (for  example  weighed 507 kilograms.   25  ATCC No.
14066).                                             EXAMPLE 2.         The
process for producing L-glutamic acid    Brevibacterium  saccharolyticum
strain no       according to the present invention has been  7636 was
inoculated on the medium which had  75       compared with the generally
adopted processes  been prepared in the same way as Example       and shows
the following advantages: (1) a high  1, and was cultured under the same
con-   30  concentration sugar solution can be used, and  ditions as in
Example 1. When 8 g/dl of the       consequently L-glutamic acid is
accumulated  initial sugar in the medium had been used, 0.6       in a high
concentration; (2) the culturing  kilolitres of 44.17%  sugar solution was
fed  80       time is decreased; and (3) despite the high  to the culture
medium, which was then heated       concentration of the sugar solution,
the yield  to 36[err] C. When a further decrease of 3%  of   35  of
L-glutamic acid based on total amount of  the initial sugar in the medium
had occurred,       sugar is high.                               after 22
hours from  the beginning of the         The following Examples illustrate
the in-  fermentation, 0.6 kilolitres of the same sugar 85       vention:
solution was fed once again (sugar concentra-                       EXAMPLE
1.                   tion: 19.71 g/dl calculated on total sugar   40
Starch hydrolysate solution which had been  used).       sterilised at
115[err] C. for 15 minutes was made    The amount of L-glutamic acid
produced       up to 15 kilolitres. The medium  contained  was 8.27 g/dl.
The yield calculated on total 90       sugar corresponding to 15 g/dl of
glucose, amount of sugar was 42.0 percent. The L-       0.1  g/dl  of
KH[err]PO[err],  0.04  g/dl  of  glutamic acid was crystallised and weighed
572 45  MgSO[err].7H[err]O p.p.m. of Fe ions and 2 p.p.m.  kilograms.
of Mn ions, 5 [err]/l of biotin, 0.5 g/dl of corn           EXAMPLE 3.
steep  liquor and 50 [err]/l of vitamin B.     Brevibacterium flavum strain
no. 3423 was  95       Brevibacterium  lactofermentus strain no.  cultured
in the same way as in Example 1, 



2256 (A.T.C.C. No. 13869) was inoculated on  and after the initial sugar
content had de-               4
962,684             creased by 6.5 g/dl, (i.e., after 16 hours from   WHAT
WE CLAIM IS: -            the beginning of the fermentation), 1 kilolitre
1. A  process for the production of L-  35            of 49.00%  sugar
solution was fed to the  glutamic  acid, which  comprises culturing
culture medium  (the total amount of sugar  microorganisms  capable  of
producing  L-        5  used  is  19.27  g/dl).  Subsequently, the
glutamic acid in a nutrient medium containing           medium was heated
to 38 C. after 17 hours.  an  assimilable  carbon  source  and  an
The fermentation took 48 hours.              assimilable nitrogen  source,
while shaking  40              The amount of L-glutamic acid produced
under aerobic conditions, at a temperature at           was 8.71 g/dl and
the yield calculated on the  which multiplication of the microorganisms
10  total amount of sugar was 45.2 per cent. The  takes place in the
fermentation, subsequently            L-glutamic acid was crystallised and
weighed  feeding a 44-49 g/dl sugar solution to the            574
kilograms.                               culture medium  and recovering
L-glutamic  45                                                         acid
from the culture medium.                           EXAMPLE 4.
2. A process as claimed in claim 1, wherein,              Twenty
millilitres of a culture medium was  before, during or after feeding the
sugar solu- 15  prepared and sterilised in a 500 millilitres  tion, the
medium is heated to 34 to 38[err] C. flask; the contained sugar
corresponding to 10    3. A  process as claimed in claim  1 or 50 g/dl of
glucose, 6 [err]/l of biotin, 0.1 g/dl of  claim 2, wherein the high
concentration sugar KH[err]PO[err], 0.04 g/dl of MgSO[err].7H[err]O, 0.5
solution is added after the carbon source has            ml/dl of soya bean
protein hydrolysate, 0.6  decreased by 30 to 54 percent by weight.       20
g/dl of urea, 2 p.p.m. of Fe ions and 2 p.p.m.    4. A process as claimed
in any of claims 1            of Mn ions.
to 3, wherein the microorganism  belongs to  55              Brevibacterium
lactofermentus  strain  no  genus Brevibacterium, genus Bacillus, genus
2256 was inoculated on the medium  and  Micrococcus or species Escherichia
coli. 



cultured in the same way as Example 1. On     5. A  process for the
production of L-       25  culturing, the medium  was maintained in
glutamic acid, substantially as described with            alkaline range by
adding 0.5 ml of 45 per  reference to any of the Examples.              60
cent urea solution. After 20 hours, 5.5 ml of    6. L-glutamic acid when
produced by the            45.0 per cent molasses solution was fed to the
process claimed in any of the preceding claims.            medium  and was
cultured at 34[err] C. The             ELKINGTON & FIFE,       30
fermentation took 42 hours.                            Chartered Patent
Agents,              The amount of L-glutamic acid produced  High Holborn
House, 52/54, High Holborn,            was 7.3 g/dl and the yield was 40.1
per cent               London, W.C.1,            calculated on the total
amount of sugar.              Agents for the Applicants.
Lemnington Spa: Printed for Her Majesty's Stationery Office, by the Courier
Press                   (Leamington) Ltd.-1964. Published by The Patent
Office, 25 Southampton Buildings,                                  London,
W.C.2, from which copies may be obtained.              4
962,684     creased by 6.5 g/dl, (i.e., after 16 hours from  WHAT WE CLAIM
IS:-     the beginning of the fermentation), 1 kilolitre    1. A  process
for the production of L-  35     of 49.00%  sugar solution was fed to the
glutamic  acid, which  comprises  culturing     culture medium  (the total
amount of sugar  microorganisms  capable  of producing  L- 5  used  is
19.27  g/dl).  Subsequently,  the  glutamic acid in a nutrient medium
containing     medium was heated to 38[err] C. after 17 hours.  an
assimilable  carbon  source  and  an     The fermentation took 48 hours.
assimilable nitrogen  source, while shaking  40 



The amount of L-glutamic acid produced  under aerobic conditions, at a
temperature at     was 8.71 g/dl and the yield calculated on the  which
multiplication of the microorganisms 10  total amount of sugar was 45.2 per
cent. The  takes place in the fermentation, subsequently     L-glutamic
acid was crystallised and weighed  feeding a 44-49 g/dl sugar solution to
the     574 kilograms.                               culture medium  and
recovering L-glutamic  45
acid from the culture medium.                     EXAMPLE 4.
2. A process as claimed in claim 1, wherein,       Twenty millilitres of a
culture medium was  before, during or after feeding the sugar solu- 15
prepared and sterilised in a 500 millilitres  tion, the medium is heated to
34 to 38[err] C.     flask; the contained sugar corresponding to 10    3. A
process as claimed in claim  1 or 50     g/dl of glucose, 6 [err]/l of
biotin, 0.1 g/dl of  claim 2, wherein the high concentration sugar
KH[err]PO[err], 0.04 g/dl of MgSO[err].7H[err]O, 0.5  solution is added
after the carbon source has     ml/dl of soya bean protein hydrolysate, 0.6
decreased by 30 to 54 percent by weight. 20  g/dl of urea, 2 p.p.m. of Fe
ions and 2 p.p.m.    4. A process as claimed in any of claims 1     of Mn
ions.                                  to 3, wherein the microorganism
belongs to  55       Brevibacterium  lacto fermentus  strain  no  genus
Brevibacterium, genus Bacillus, genus     2256 was inoculated on the medium
and  Micrococcus or species Escherichia coli.     cultured in the same way
as Example 1. On     5. A  process for the production of L- 25  culturing,
the medium  was maintained in  glutamic acid, substantially as described
with     alkaline range by adding 0.5 ml of 45 per  reference to any of the
Examples.               60     cent urea solution. After 20 hours, 5.5 ml
of   6. L-glutamic acid when produced by the     45.0 per cent molasses
solution was fed to the  process claimed in any of the preceding claims.
medium  and was cultured at 34[err] C. The             ELKINGTON & FIFE, 30
fermentation took 42 hours.                             Chartered Patent
Agents,        The amount of L-glutamic acid produced  High Holborn House,
52/54, High Holborn,     was 7.3 g/dl and the yield was 40.1 per cent
London, W.C.1,     calculated on the total amount of sugar.
Agents for the Applicants.              Leamington Spa: Printed for Her
Majesty's Stationery Office, by the Courier Press             (Leamington)
Ltd.-1964. Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.    


