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Table 2          Surface Active Agent and Concentration  Turbidity
Residual sucrose                      in % wt/vol.               of Culture
Concentration g/dl          (None)                      0             0.59
0.71      5  Span  20                    0.01          0.61
0.71            ,,  ,,                    0.1           0.51
5.05                 60                   0.05           0.57
1.38          Tween 60                    0.15          0.62
2.48          Tween 60                    0.01          0.61
0.67     10                              0.05           0.48
5.03          Aldo  28                    0.01           0.65
0.71                                      0.2           0.62
3.21          Note:            Span 60: is a sorbitan monostearate     15
As is seen from Table 2, the surface active    The reason why L-glutamic
acid is not ac-        agent does not inhibit the growth of bacteria
cumulated in a culture medium when mol-        producing glutamic acid.
asses, raw sugars or cane or beet juice are 65          When too much
surface active agent is  used as such, is that these materials contain
added to a medium, the microorganisms can  a large amount of growth
promoting factors   not metabolise to produce glutamic acid.  for
L-glutamic acid producing microorgan- However, it is evident from Table 3
that ad-  ism  such as microorganisms belonging to        dition of surface
active agent unfavourably  the genera Micrococcus, Brevibacterium, 70
effects the proliferation of microorganisms.   Corynebacterium, Bacillus
and Microbacter-          Therefore, the metabolism of microorgan-  ium.
The following Table shows the con-     25 ism producing glutamic acid can
be control-  tents of growth promoting factors for L-glu-        led
favourably to produce glutamic acid in  tamic acid producing microorganisms
in sev-        high yield with inactivating the glutamic  eral natural raw
sugar materials, when con- 75        acid producing enzyme in the cell.
verted to equivalent amounts of biotin.          Accordingly, on addition
of an optimum     30 amount of surface active agent to culture
TABLE        media, glutamic acid fermentation occurs by
metabolising sucrose, and the consumed suc-        rose can be efficiently
converted into glu-                              contents        tamic
acid.
([err]/100     35   Table 3 shows that an excessive or an in-        raw
material         grams of 80        sufficient initial concentration of
surface ac-                           sugar)        tive agent reduces the
yield. The culture        medium in each test contained 10 g/dl of
beet molasses, 0.1 g/dl of KH[err]PO[err], 0.04 g/dl   raw cane sugar
20 - 40     40 of MgSO[err].7H[err]O, and 0.6 g/dl of urea. The   thin cane
juice              30- 50        surface active agent used was Tween 60.
The    cane molasses (final or black-        incubation proceeded for 48
hours at 30[err]C,   strap)                 300 - 700  85        while
shaking.                         Table 3     45 Surface Active
raw beet sugar                50 - 70            Agent
beet molasses                 30- 40        Concentration  Residual
Glutamic Acid        in % (wt/vol.) Sugar (g/dl) Produced(g/dl) 



0.001        0.66         2.25          The following Examples illustrate
the in-     50     0.005        0.72          2.31       vention, the
weight/volume  percentages            0.01         0.69         2.52
being grams/decilital.                   90            0.05         0.92
3.86       Example 1            0.1          1.93         4.00
Beet molasses containing 67 g/dl of suc-            0.3          3.00
2.30        rose was diluted with water to approximately     55     0.5
6.11          1.50       twice its initial volume, di-atomaceous earth
1.0          9.95          -          was added to the diluted molasses
which 95                                                  was then
filtered. The filtrate was diluted          Glutamic acid is obtained in a
high yield  with water to a sucrose concentration of 10        and high
concentration when the surface  g/dl and a culture medium was prepared
active agent, for example a non-ionic surface  from this filtrate by adding
0.1 g/dl of pot-    60 active agent, is added to culture media in  assium
di-hydrogen phosphate, 0.04 g/dl of 100        the highest concentration
not so as to inhibit  magnesium sulphate heptahydrate, 0.6 g/dl        the
proliferation of microorganisms.     of urea and 0.1 g/dl of the surface
active        4                                         973,376
4      agent Tween 60. The pH of the medium was  mentum, Strain No. 2256
(ATCC No. 13869).     adjusted to 7.0 with aqueous ammonia solu-  which had
been cultured for 15 hours. Fer-     tion. 20 ml batches of th culture
medium   mentation was carried out in the jar at 31[err]C     were placed
in 500 ml flasks, sterilised at  under aeration and agitation. During fer-
5 120C for 15 minutes, and inoculated with  mentation, gaseous ammonia
together with 70     Brevibacterium  lactofermentum  Strain No.  air was
introduced into the jar whereby the     2256 (ATCC No. 13869), which had
previ-  pH value of the culture medium was kept at     ously been cultured
for 24 hours. The fer-  approximately 7.8. 48 hours after inocula
mentation was allowed to proceed at 31[err]C  tion, fermentation was
completed and the  10 for 48 hours while shaking. A 45% weight/
concentration of L-glutamic acid in the fer- 75     volume aqueous solution
of urea was added  mentation broth was 4.38 grams per deci-     to each
flask during fermentation to keep  litre. The broth was filtered after
addition     the culture medium slightly alkaline. The  of 1.5 percent
weight/volume of diatomac-     medium after fermentation contained 4.00
eous earth to remove the bacterial cells. The  15 g/dl of L-glutamic acid.
The culture broth  filtrate was decolourised by addition of activ- 80
obtained after fermentation was filtered in  ated carbon, and finally
concentrated under     order to separate cells, concentrated under  reduced
pressure.  When the residue was     reduced pressure, and its pH was
adjusted  acidified to pH 3.2 with hydrochloric acid     to the isoelectric
point of glutamic acid (3.2)  and cooled overnight in an ice box. 510  20
by means of hydrochloric acid. When the  grams of crude L-glutamic acid
were pre- 85     adjusted broth was kept overnight in an ice  cipitated and
recovered by filteration.     box, 33.5 g of crystallised crude L-glutamic
Example 4     acid were obtained from each litre of the    A culture medium
containing 12 g/dl of     original broth.                             sugar
beet molasses. 0.1 g/dl of diammon-  25 Example 2
ium hydrogen phosphate, 0.04 g/dl of mag- 90       An aqueous solution of
sugar having a suc-  nesium sulphate heptahydrate and 0.6 g/dl     rose
concentration of 10 g/dl. which was  of urea. was prepared in the manner
de-     prepared in the manner described in Example  scribed in Example 1.
20 ml batches of the     1. was treated with 0.1 g/dl of potassium di-
culture medium  were placed in 500 ml  30 hydrogen phosphate, 0.04 g/dl of
magnesium  volume flasks. sterilised and then inoculated 95 



sulphate heptahydrate, 0.6 g/dl of urea and  with Brevibacterium
lactofermentum   Strain     0.1 g/dl of the surface active agent Aldo 28,
No. 2256 (ATCC No. 13869) which had been     to form a culture medium. The
pH of the  prepared by culturing for 24 hours. The     medium was adjusted
to 7.0 with aqueous  fermentation was allowed to proceed at 31  35 ammonia
solution. 20 ml batches of the  C while shaking. An aqueous solution of 100
culture medium  were placed in 500 ml  urea was added to each flask during
ferment-     volume flasks, sterilised. and then inoculated  ation to keep
the culture medium slightly     with previously  prepared  Brevibacterium
alkaline.  Six hours after inoculation, the     flavum Strain No. 2247
(ATCC No. 14067).  flasks were divided to two groups and one  40 The
fermentation was allowed to proceed at  group (first group) was treated
with the sur- 105      31[err]C for 42 hours while shaking. A 45%  face
active agent Tween 60 in a concentra-      weight/volume aqueous solution
of urea was  tion 0.05 %  weight/volume and fermenta-      added to each
flask during the fermentation  tions of both groups were continued. An-
to keep the culture medium slightly alkaline.  other group (second group)
was treated with  45 From each litre of the broth 28 grams of  surface
active agent Tween 60 after ten hours 110     crystallised crude L-glutamic
acid were ob-  from  inoculation in a concentration 0.1%     tained in the
manner described in Example  weight/volume and fermentation was con-     1.
tinued. The additions of surface active agent     Example 3
were made under sterilised condition. Sixty  50   Ten litres of an aqueous
solution of beet  three hours after inoculation, fermentation 115
molasses were diluted with a same volume of  of both groups was completed.
The concen-      water while stirring thoroughly. 500 grams  tration of
L-glutamic acid accumulated in      of diatomaceous earth were added to the
di-  the broth was 5.56 g/dl in the first group      luted solution, which
was thereafter suction  and 4.24 g/dl in the second group.  55 filtered. A
culture medium was prepared  Example 5
120     from 6.6 litres of the filtrate, 14 grams of    Crystals of raw
beet sugar were dissolved     potassium dihydrogen phosphate, 5.6 grams  in
water to give a 20%  solution and diatom-     of magnesium sulphate
heptahydrate and 14  aceous earth was added to the said solution     grams
of the surface active agent Tween 60.  which was then filtered. The
filtrate was di-  60 The pH of medium was adjusted to 7.0, di-  luted with
water to a sucrose concentration  125     luted to 13.3 litres and placed
in a 20 litre  of 10 g/dl, then a culture medium was pre-     stainless
steel fermentation jar. The medium   pared from this solution by the
addition of     in the jar was sterilised at 115C for 20  0.3 g/dl of
potassium dihydrogen phosphate,     minutes, cooled, and inoculated with
700 ml  0.04 g/dl of magnesium sulphate heptahyd-  65 of a seed liquor of
Brevibacterium lactofer-  rate, 0.6 g/dl or urea and 0.04 g/dl of the 130
973,376                                          5     surface active agent
Tween 60. The pH of  6.6 litres of the filtrate, 28 grams of potas-    the
medium was adjusted to 7.0 with aqueous  sium dihydrogen phosphate, 5.6
grams of    ammonia solution.  20 ml batches of the  magnesium  sulphate
heptahydrate and 4.2    culture medium were placed in 500 ml flasks, grams
of the surface active agent Tween 60.  5 sterilised at 120[err]C for 15
minutes, and inoc-  The pH of medium was adjusted to 7.0, di- 70    ulated
with Brevibacterium lactofermentum,  luted to 13.3 litres and placed in a
20 litre    Strain No. 2256 (ATCC No. 13869), which  stainless steel
fermentation jar. The medium    had been cultured for 24 hours. The fer-
in the jar was sterilised at 115[err]C, for 20    mentation was allowed to
proceed at 31 [err]C   minutes, cooled, and inoculated with 700 ml. 10 for
48 hours while shaking. A 45%  weight/  of a seed liquor of Brevibacterium
lactofer- 75 



volume aqueous solution of urea was added  mentum, Strain No. 2256 (ATCC
No. 13869).    to each flask during fermentation to keep the  which had
been cultured for 15 hours. Fer-    culture medium slightly alkaline. The
med-  mentation was carried out in the jar at 31 [err]C    ium after
fermentation contains 3.87 g/dl of  under aeration and agitation. During
fer- 15 L-glutamic acid. The culture broth obtained  mentation. gaseous
ammonia was introduced 80    after fermentation was filtered in order to
into the jar together with air whereby the    separate cells. concentrated
under reduced  pH value of the culture medium was kept at    pressure, and
its pH was adjusted to the  approximately 7.8. 48 hours after inocula-
isoelectric point of glutamic acid (3.2) with  tion, fermentation was
completed and the 20 hydrochloric acid. When the adjusted broth
concentration of L-glutamic acid in the fer- 85    was kept overnight in an
ice box, 34.1 g of  mentation broth was 4.52 g/dl. The broth    crystalline
crude L-glutamic acid were ob-  was filtered after adding 1.5 percent of
di-    tained from each litre of the original broth.  atomaceous earth to
remove the bacterial    Example 6                                   cells.
The filtrate was decolourised by the 25   Crystals of raw cane sugar were
dissolved  addition of activated carbon, and finally con- 90    in water,
and diatomaceous earth was added  centrated under reduced pressure.   When
to said solution which was then filtered. The  the residue was acidified to
pH 3.2 with hy-    filtrate was further diluted with water to a  drochloric
acid and cooled overnight in an    sucrose concentrate of 10 g/ dl, then a
culture  ice box, 531 grams of crude L-glutamic acid 30 medium was prepared
from this sugar solu-  were precipitated and recovered by filtration. 95
tion by the addition of 0.2 g/dl of diammon-  Example 9    ium hydrogen
phosphate. 0.04 g/dl of mag-    100 ml of raw beet juice (extracted sugar
nesium sulphate heptahydrate. 0.6 g/dl of  juice from beet) were treated
with water and    urea and 0.03 g/dl of the surface active agent  the
concentration of sugar in the solution 35 Aldo 28. The pH of the medium was
ad-  was adjusted to 10%  weight/volume.  A 100    justed to 7.0 with
aqueous ammonia solution.  culture medium was prepared from the dilut-
20 ml batches of the culture medium were  ed solution by adding 0.2%
weight/volume    placed in 500 ml flasks. sterilised and inocul-  of
potassium dihydrogen phosphate, 0.04%    ated with Brevibacterium flavum,
Strain No.  weight/volume of magnesium sulphate hep- 40 2247 (ATCC No.
14067), which had been  tahydrate and 0.05%   weight/volume of the 105
cultured previously. The fermentation was  surface active agent Tween 40.
20 ml of    allowed to proceed at 31 C for 42 hours  batches of the culture
medium were placed    while shaking. An aqueous solution of urea  in 500 ml
flasks, sterilised at 120[err]C for 20    was added to each flask during
fermentation  minutes, and inoculated with seed liquor of 45 to keep the
culture medium slightly alkaline.  Brevibacterium lactofermentum, Strain
No. 110    27 grams of crystalline crude L-glutamic  2256 (ATCC No. 13869),
which had been    acid were obtained from each litre of the  cultured
previously, in a concentration of    original broth in the manner described
in  5% weight/volume. The fermentation was    Example 1.
allowed to proceed at 31[err]C for 44 hours 50 Example 7
while shaking and a 45%  weight/volume 115      An L-glutamic acid
fermentation was car-  aqueous solution of urea was added to each    ried
out in the manner described in Example  flask during fermentation to keep
the culture    6 using thin juice of sugar cane (expelled  medium  slightly
alkaline.  The medium    juice by press of sugar cane) and 0.05 g/dl  after
fermentation contained 4.15 g/dl L- 55 of the surface active agent Span 60
instead  glutamic acid. When the fermentation was 120    of the raw cane
sugar and surface active  allowed to proceed in the same manner as    agent
Aldo 28 used in Example 6. The con-  above but using the medium which did
not    centration of L-glutamic acid in the ferment-  contain Tween 40, the
concentration of L-    ation broth was 3.54 g/dl.                  glutamic
acid in the culture medium was 1.06 60 Example 8
g/dl.                                      125      1.4 kilograms of raw
cane sugar were dis-  Example 10    solved with 10 litres of water and 500
grams  Blackstrap molasses was dissolved in water    of diatomaceous earth
were added to said  and diatomaceous earth was added to this    solution,
which was thereafter suction filter-  solution, which was thereafter
suction filter- 



65 ed. A culture medium was prepared from   ed. A culture medium was
prepared from 130        6                                          973,376
6.6 litres of the clarified solution, 14 grams  13825), which had been
cultured for 15    of potassium  dihydrogen phosphate, 5.6  hours.
Fermentation was carried out in the    grams of magnesium sulphate
heptahydrate  jar at 31[err]C under aeration and agitation.    and 56 grams
of the surface active agent  During fermentation, gaseous ammonia to- 5
Tween 40. The pH of medium was adjusted  gether with air was introduced
into the jar. 70    to 7.0, diluted to 13.3 litres and placed in a  whereby
the pH value of the culture medium    20 litre stainless steel fermentation
jar. The  was kept at approximately 7.8. When the    medium in the jar was
sterilised at 115[err]C for  growth of the  microorganism corresponded
20 minutes, cooled and inoculated with 700  to a light absorbance of 0.27,
60 grams of 10 ml of a seed liquor of Brevibacterium sac-  the surface
active agent Tween 60 were ad- 75    charoliticum, (ATCC No. 14066), which
had  ded to medium and fermentation was con-    been cultured 15 hours.
Fermentation was  tinued for 42 hours. A total of 645 grams    carried out
in the jar at 31[err]C under aeration  of L-glutamic acid was obtained.
and agitation. During fermentation, gaseous  Example 13 15 ammonia was
introduced into the jar together    Crystals of raw cane sugar were
dissolved 80    with air, whereby the pH value of the culture  in water,
and diatomaceous earth was added    medium was kept at approximately 7.8.
48  to the solution which was then filtered. The    hours after
inoculation, the fermentation  filtrate was diluted with water to a sucrose
was complete and the concentration of L-glu-  concentration of 10 g/ dl,
then a culture med- 20 tamic acid in the fermentation broth was 4.13  ium
was prepared from the prepared sugar 85    grams per decilitre.
solution by the addition of 0.2 g/dl of di-    Example 11
ammonium hydrogen phosphate, 0.04 g/dl of      Blackstrap molasses was
dissolved in  magnesium sulphate heptahydrate, 0.6 g/dl    water and
diatomaceous earth was added to  of urea and 0.03 g/dl of the surface
active 25 this solution, which was thereafter suction  agent Nitto Ester
1015 (a Trade name of 90    filtered. A culture medium was prepared
Sucrose monostearate).  The pH  of the    from 6.6 litres of the filtered
solution, 14  medium was adjusted to 7.0 with aqueous    grams of potassium
dihydrogen phosphate  ammonia solution. 20 ml batches of the cul-    and
5.6 grams of magnesium sulphate hepta-  ture medium were placed in 500 ml
flasks. 30 hydrate. The pH of medium was adjusted  sterilised and
inoculated with Brevibacterium 95    to 7.0, diluted to 13.3 litres and
placed in a  immariophillium (ATCC No. 14068), which    20 litre stainless
steel fermentation jar. The  had previously been cultured. The ferment-
medium in the jar was sterilised at 115[err]C  ation was allowed to proceed
at 28-30[err]C for    for 20 minutes, cooled and inoculated with  42 hours
while shaking. An aqueous solu- 35 700 ml of a seed liquor of
Brevibacterium  tion of urea was added to each flask during 100
divaricatum  (NRRL  B-2312). which had  fermentation to keep the culture
medium at    been cultured for 15 hours. Fermentation  pH 7.5 - 8.2. The
concentration of L-glu-    was carried out in the jar at 31[err]C under
tamic acid in the fermentation broth was 3.24    aeration and agitation.
During fermenta-  g/dl. 40 tion, gaseous ammonia together with air was
Example 14                                105    introduced into the jar
whereby the pH value    Beet molasses containing 67 g/dl of suc-    of the
culture medium was kept at approxim-  rose was diluted with water to
approximately    ately 7.8. When the growth of the micro-  twice its
initial volume, and diatomaceous    organism corresponded to a light
absorbancy  earth was added to the diluted molasses 



45 of 0.32 (see the experiment of the Table 2)  which was then filtered.
The filtrate was 110     five hours after inoculation, 84 grams of a
diluted with water to a sucrose concentration     surface active agent
(Stearyl monoglyceride)  of 10 g/dl, then a culture medium was pre-
were added to the medium. Fermentation  pared from the sugar solution by
the addi-     was continued for 54 hours. The concentra-  tion of 0.1 g/dl
of potassium  dihydrogen 50 tion of L-glutamic acid in fermentation
phosphate, 0.04 g/dl of magnesium sulphate 115     liquid was 3.97 grams
per decilitre.    heptahydrate, and 0.6 g/dl of urea. The pH     Example
12                                 of the medium  was adjusted to 7.0 with
First cane molasses were dissolved in  aqueous ammonia solution. 20 ml
batches     water and diatomaceous earth  was added.  of the culture medium
were placed in 500 55 The solution was thereafter suction filtered.  ml
flasks, sterilised at 120[err]C for 15 minutes, 120     A culture medium
was prepared from 6.6  and inoculated with Brevibacterium  lacto-
litres of filtered solution. 14 grams of potas-  fermentum, Strain No. 2256
(ATCC No.     sium dihydrogen phosphate and 5.6 grams  13869). which had
previously been  cultured     of magnesium sulphate  heptahydrate. The  for
24 hours. The fermentation was allowed 60  pH of medium was adjusted to
7.0. diluted  to proceed at 37[err]C while shaking. A 45%  125     to 13.3
litres and placed in a 20 litre stainless  weight/volume aqueous solution
of urea was     steel fermentation jar. The medium in the  added to each
flask during the fermentation     jar was sterilised at 115C for 20
minutes, to keep the culture medium slightly alkaline.     cooled and
inoculated with 700 ml of a seed  6.5 hours after inoculation, the growth
of 65 liquor of Brevibacterium roseum, (ATCC No.  microorganism
corresponded to a light ab- 130
973,376                                         7      sorbance of 0.40.
Tween 60 was added to  inoculated with Brevibacterium lactofermen- 55
fermentation medium in a concentration of  tum, Strain No. 2256 (ATCC No.
13869),     0.03 g/dl. and fermentation was continued  which had previously
been cultured for 24     for 40 hours. The concentration of L-glu-  hours.
The fermentation was allowed to   5 tamic acid in fermentation liquid was
4.89  proceed at 33[err]C while shaking.   A 45%     g/dl.
weight/ volume aqueous solution of urea was 60     Example 15
added to each flask during the fermentation       Beet molasses containing
67 g/dl of suc-  to keep the culture medium at pH 7.9. 5.5     rose was
diluted with water to approximately  hours after inoculation, the growth of
the  10 twice its initial volume, and diatomaceous  microorganism
corresponded to a light ab-     earth was added to the diluted molasses
sorbance of 0.28. Polyoxyethylene octadecyl 65     which was then filtered.
The filtrate was  ether was then  added  to  fermentation     further
diluted with water to a sucrose con-  medium in a concentration of 0.44
g/dl. and     centration of 10 g/dl, then a culture medium  fermentation
was continued for 44 hours.  15 was prepared from the sugar solution by the
When the fermentation was terminated, the     addition of 0.1 g/dl of
potassium dihydrogen  concentration of L-glutamic acid in fer- 70
phosphate, 0.04 g/dl of magnesium sulphate  mentation liquid was 3.97 g/dl.
heptahydrate. and 0.6 g/dl or urea. The pH  WHAT WE CLAIM IS:-     ot the
medium  was adjusted to 7.0 with    1. A  process for producing L-glutamic
20 aqueous ammonia solution. 20 ml batches  acid, which comprises
cultivating a micro-     of the culture medium were placed in 500 ml
organism capable of producing L-glutamic 75     flasks, sterilised at
120[err]C for 15 minutes, and  acid in the presence of beet molasses. cane
inoculated with Brevibacterium lactofermen-  molasses, thin cane juice, raw
cane sugar, 



tum, Strain No. 2256 (ATCC No. 13869).  raw beet sugar or raw beet juice
and in the 25 which had previously been cultured for 24  presence of up to
1% wt/vol.  calculated on     hours.  The fermentation was allowed to  the
volume of the medium, of a surface 80     proceed at 30[err]C while
shaking.   A 45%   active agent.     weight/volume aqueous solution of urea
was   2. A process as claimed in claim 1. where-     added to each flask
during fermentation to  in the surface active agent is non-ionic. 30 keep
the culture medium at pH 7.7. 7 hours   3. A process as claimed in claim  1
or     after inoculation, the growth of the micro-  claim 2, wherein the
molasses, juice or sugar 85     organism corresponded to a light absorbance
consists of cane molasses or beet molasses.     of 0.41. Polyoxyethylene
palmitate was then    4. A process as claimed in any of the pre-     added
to fermentation medium in a concen-  ceding claims, wherein the
concentration of 35 tration of 0.12 g/dl, and fermentation was  the surface
active agent is 0.01 to 0.1% wt     continued for 52 hours. The
concentration  vol., calculated on the total volume of the 90     of
L-glutamic acid in fermentation liquid  medium.     was 4.31 g/dl.
5. A process for the production of L-glu-     Example 16
tamic acid, substantially as described with 40   Cane molasses containing
67 g/dl sucrose  reference to any of Examples 1 to 4.     was diluted with
water to approximately    6. A process for the production of L-glu- 95
twice its initial volume. and diatomaceous  tamic acid, substantially as
described with     earth was aded to the diluted molasses which  reference
to any of Examples 5 to 9.     was then filtered. The filtrate was further
7. A process for the production of L-glu- 45 diluted with water to a
sucrose concentration  tamic acid, substantially as described with     of
10 g/dl. then a culture medium was pre-  reference to any of Examples 10 to
16.  100     pared from the sugar solution by the addi-   8. L-glutamic
acid when produced by the     tion of 0.1 g/dl of potassium  dihydrogen
process claimed in any one of the preceding     phosphate. 0.04 g/dl of
magnesium sulphate  claims. 50 heptahydrate. and 0.6 g/dl of urea. The
ELKINGTON AND FIFE     pH of the medium was adjusted to 7.0 with
Chartered Patent Agents.     aqueous ammonia solution. 20 ml batches of
Bank Chambers, 329. High Holborn.     the culture medium were placed in 500
ml                London, W.C.1.     flasks, sterilised at 120[err]C for 15
minutes  and  Agents for the Applicants.   Berwick-upon-Tweed: Printed for
Her Majesty's Stationery Office by The Tweeddale Press Ltd.--1964 Published
at The Patent Office, 25 Southampton Buildings, London. W.C.2 from which
copies may                                          be obtained.
973,376                                         7      sorbance of 0.40.
Tween 60 was added to  inoculated with Brevibacterium lactofermen- 55
fermentation medium in a concentration of  tum, Strain No. 2256 (ATCC No.
13869),     0.03 g/dl. and fermentation was continued  which had previously
been cultured for 24     for 40 hours. The concentration of L-glu-  hours.
The fermentation was allowed to  5 tamic acid in fermentation liquid was
4.89  proceed at 33 C while shaking.  A 45%     g/dl.
weight/volume aqueous solution of urea was 60     Example 15
added to each flask during the fermentation       Beet molasses containing
67 g/dl of suc-  to keep the culture medium at pH 7.9. 5.5     rose was
diluted with water to approximately  hours after inoculation. the growth of
the 



10 twice its initial volume. and diatomaceous  microorganism corresponded
to a light ab-     earth was added to the diluted molasses  sorbance of
0.28. Polyoxyethylene octadecyl 65     which was then filtered.  The
filtrate was  ether was then  added  to  fermentation     further diluted
with water to a sucrose con-  medium in a concentration of 0.44 g/dl. and
centration of 10 g/dl. then a culture medium  fermentation was continued
for 44 hours. 15 was prepared from the sugar solution by the  When the
fermentation was terminated. the     addition of 0.1 g/dl of potassium
dihydrogen  concentration of L-glutamic acid in fer- 70     phosphate, 0.04
g/dl of magnesium sulphate  mentation liquid was 3.97 g/dl.
heptahydrate, and 0.6 g/dl or urea. The pH  WHAT WE CLAIM IS:-     of the
medium  was adjusted to 7.0 with    1. A  process for producing L-glutamic
20 aqueous ammonia solution. 20 ml batches  acid, which comprises
cultivating a micro-     of the culture medium were placed in 500 ml
organism capable of producing L-glutamic 75     flasks, sterilised at
120[err]C for 15 minutes, and  acid in the presence of beet molasses, cane
inoculated with Brevibacterium lactofermen-  molasses, thin cane juice. raw
cane sugar,     tum, Strain No. 2256 (ATCC No. 13869), raw beet sugar or
raw beet juice and in the 25 which had previously been cultured for 24
presence of up to 1% wt/vol.. calculated on     hours.   The  fermentation
was allowed to  the volume of the medium, of a surface 80     proceed at
30[err]C while shaking.  A 45%     active agent.     weight/volume aqueous
solution of urea was    2. A process as claimed in claim 1. where-
added to each flask during fermentation to  in the surface active agent is
non-ionic. 30 keep the culture medium at pH 7.7. 7 hours    3. A process as
claimed in claim  1 or     after inoculation, the growth of the micro-
claim 2, wherein the molasses, juice or sugar 85     organism corresponded
to a light absorbance  consists of cane molasses or beet molasses.     of
0.41. Polyoxyethylene palmitate was then   4. A process as claimed in any
of the pre-     added to fermentation medium in a concen-  ceding claims,
wherein the concentration of 35 tration of 0.12 g/dl, and fermentation was
the surface active agent is 0.01 to 0.1% wt/     continued for 52 hours.
The concentration  vol., calculated on the total volume of the 90     of
L-glutamic acid in fermentation liquid  medium.     was 4.31 g/dl.
5. A process for the production of L-glu-     Example 16
tamic acid, substantially as described with 40   Cane molasses containing
67 g/dl sucrose  reference to any of Examples I to 4.     was diluted with
water to approximately    6. A process for the production of L-glu- 95
twice its initial volume, and diatomaceous  tamic acid. substantially as
described with     earth was aded to the diluted molasses which  reference
to any of Examples 5 to 9.     was then filtered. The filtrate was further
7. A process for the production of L-glu- 45 diluted with water to a
sucrose concentration  tamic acid, substantially as described with     of
10 g/dl, then a culture medium was pre-  reference to any of Examples 10 to
16.   100     pared from the sugar solution by the addi-   8. L-glutamic
acid when produced by the     tion of 0.1 g/dl of potassium  dihydrogen
process claimed in any one of the preceding     phosphate. 0.04 g/dl of
magnesium sulphate  claims. 50 heptahydrate, and 0.6 g/dl of urea. The
ELKINGTON AND FIFE     pH of the medium was adjusted to 7.0 with
Chartered Patent Agents,     aqueous ammonia solution. 20 ml batches of
Bank Chambers. 329. High Holborn.     the culture medium were placed in 500
ml                 London, W.C.1.     flasks. sterilised at 120[err]C for
15 minutes, and  Agents for the Applicants.   Berwick-upon-Tweed: Printed
for Her Majesty's Stationery Office by The Tweeddale Press Ltd.--1964
Published at The Patent Office. 25 Southampton Buildings, London, W.C.2
from which copies may                                          be obtained.


