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Glutamic acid    10.26%          Aspartic acid        7.61%
Glycine            4.25%            Alanine              6.69%
Valine             5.87%            Leucine              6.28%
Isoleucine       4.15%           Proline             2.51%
Tyrosine           2.15%            Tryptophan           0.64%
Serine             3.44%            Treonine             3.64%
Methionine         1.46%            Cystine              0.13%
Arginine           5.07%            Histidine            1.44%
Lysine             4.30%          The waste liquor after the separation of
fermentation broth as raw material inthe next 45 



glutamic acid in the process according to this  operation. Glutamic acid
was recovered from      invention contains large amounts of all the  the
remaining part of the filtrate,by conven-  5  essential amino acids as
shown in the foregoing  tional treatments. A solution containing 3% of
table and may be partly utilised as seasoning  glutamic acid and 2.5% of
amino-nitrogen was     liquor after simple neutralisation.        obtained.
The solution was made alkaline and  50        The following Example further
illustrates  ammonia was evaporated off. Afer adjusting     the present
invention:                       the pH to 5.0-5.2, 1 kg of delicious
seasoning 10                   EXAMPLE                      which contained
2.0%  of amino-nitrogen and        10 Kg of a glutamic acid fermentation
broth  2.5% of glutamic acid was obtained.     containing 1.5% of the cells
(by weight in    From the raw material, 10 kg of a fermenta-  55     dried
state), 4.8%  of glutamic acid in the  tion broth, there was obtained 480g
of gluta-     proper form (glutamic acid proper), 0.5% of  mic acid in the
proper form, 50 g in the 15  glutamic acid in the non-proper form (such as
non-proper form and 15 g as a constituent of     glutamine and pyroglutamic
acid) and 0.8%   the cell protein i.e., a total of 545 g of gluta-     of
remnant sugar was gradually treated with  mic acid. Accordingly, the above
520 g  60     1 kg of acid-treated and concentrated mother  (converted into
100% purity) of glutamic acid     liquor obtained in a previous operation,
and  crystals obtained of 97.5% purity corresponded 20  which contained 25%
of glutamic acid and  to a yield of 95%. If based on the amount of     20%
of hydrochloric acid. Its pH was thereby  glutamic acid proper i.e. in the
proper form     adjusted to 3.0. It was cooled to 17C. and  only, it
corresponded to a yield of 108%.  65     agitated for 30 hours. The
solution, in which   WHAT WE CLAIM  IS:-     glutamic acid had crystallised
and was sus-    1. A process for recovering glutamic.acid 25  pended
together with the cells, was allowed to  or salts thereof from fermentation
broth, which     stand for 30 minutes in order for the glutamic  comprises
the steps of (i) treating the ferments-     acid crystals to sediment out.
Glutamic acid  tion broth (which has been neither sterilised  70
crystals were separated by decantation. The  nor concentrated by heating
and which still     crystals obtained were washed twice with 300  contains
bacterial cells) with acid-treated and 30  cc of water and then
centrifuged. 520 G (con-  concentrated mother liquor obtained from a 



verted into 100%  purity) of glutamic acid  previous operation, (ii)
adjusting the pH to     crystals of 97.5% purity was obtained.   2.5-3.5,
(iii) subjecting the soltion-still   75       The mother liquor containing
the bacterial  containing the cells in suspension-to crystal     cells in a
suspended state was acidified to pH  lisation and separation of glutamic
acid or salts 35  1.0 and concentrated in vacuo to 2 kg.It was  thereof,
(iv) treating the mother liquor-still     treated with 500 g of
concentrated hydrochloric  containing the cells-with acid (to convert
acid and heated for 3 hours at 110[err] C.  glutamic acid in the non-proper
form into 80     Glutamic acid in the non-proper form and the  glutamic
acid in the proper form as herein-     cells were hydrolysed to glutamic
acid proper.  before defined and simultaneously to hydrolyse 40  The
remnant sugar was also changed by said  the protein of cells into glutamic
and other     acid treatment into huminous substance (130 g  amino  acids),
filtering off the huminous     as the dried material) which was filtered
off.  material, concentrating the solution and circu-     The filtrate was
concentrated to 1.3 kg. The  lating the concentrated solution into
fermenta-     greater part of the filtrate was circulated to the  tion
broth for the next operation.
Glutamic acid  10.26%      Aspartic acid         7.61%
Glycine            4.25%             Alanine               6.69% 



Valine  5.87%        Leucine               6.28%
Isoleucine         4.15%             Proline               2.51%
Tyrosine           2.15%             Tryptophan            0.64%
Serine             3.44%             Threonine             3.64%
Methionine          1.46%            Cystine               0.13%
Arginine            5.07%            Histidine              1.44%
Lysine             4.30%
4.30%                                       The waste  liquor  after   the
separation  of  fermentation broth as raw material in the next
glutamic acid in the process according to this  operation.Glutamic acid was
recovered from                                      invention contains
large amounts of all the   the  remaining  part of the  filtrate,by conven-
5   essential amino acids as shown in the foregoing  tional treatments. A
solution containing 3% of                                           table
and may be partly utilised as seasoning  glutamic acid and 2.5% of
amino-nitrogen   was                                              liquor
after simple neutralisation.   obtained. The solution was made alkaline and
50                                 The following Example further
illustrates  ammonia was evaporated off. After adjusting
the present invention:                     the pH to 5.0-5.2, 1 kg of
delicious seasoning                                 EXAMPLE
which contained 2.0% of amino-nitrogen and
10Kg of a glutamic acid fermentation broth   2.5% of glutamic acid was
obtained.                                 containing 1.5%  of the cells (by
weight in     From the raw material, 10kg fermenta-  55
dried state), 4.8% of glutamic acid in the  tion broth, there was obtained
480g of gluta-                                 proper form (glutamic acid
proper), 0.5%  of  mic acid in the proper form, 50 g in the
15  glutamic acid in the non-proper form (such as  non-proper form and 15 g
as a constituent of                                 glutamine and
pyroglutamic acid) and 0.8%  the cell protein, i.e., a total of 545g of
gluta- 



of remnant sugar was gradually treated with  mic acid. Accordingly, the
above 520 g  60                                 1kg of acid-treated and
concentrated mother  (converted into 100%  purity) of glutamic acid
liquor obtained in a previous operation, and  crystals obtained of 97.5%
purity corresponded                            20  which contained 25 %
of glutamic acid and  to a yield of 95%. If based on the amount of
20%  of hydrochloric acid. Its pH was thereby  glutamic acid proper i.e. in
the proper form                                adjusted to 3.0. It was
cooled to 170 C. and  only, it corresponded to a yield of 108 %.  65
agitated for 30 hours.The solution,in which * ..- ... ...  ..i   --
WHAT WE CLAIM IS:-                               glutamic acid had
crystallised and was sus-    1. A  process for recovering glutamic acid
25 pended together with the cells, was allowed to or salts thereof from
fermentation broth, which                               stand for 30
minutes in order for the glutamic comprises the steps of (i) treating the
fermenta-                               acid crystals to sediment out.
Glutamic acid  tion broth (which has been neither sterilised  70
crystals were separated  by  decantation. The  nor concentrated  by
heating  and  which  still                                   crytals
obtained were washed twice with 300  contains bacterial cells) with
acid-treated and                            30cc of water and then
centrifuged. 520 G  (con-  concentrated  mother liquor obtained  from   a
verted  into  100% purity) of glutamic  acid  previous operation, (ii)
adjusting  the  pH to                                 crystals of 97.5%
purity was obtained.    2.5-3.5,(iii)  subjecting the solution-still  75
The  mother liquor containing  the  bacterial  containing  the cells in
suspension-to  crystal-                              cells in a suspended
state was acidified  to pH  lisation  and separation of glutamic acid or
salts                         35  1.0 and  concentrated  in vacuo to 2  kg.
It was  thereof,(iv) treating  the  mother  liquor-still
treated with 500 g  of concentrated hydrochloric  containing  the
cells-with  acid  (to  convert                              acid   and
heated   for  3 hours at 100[err]C.  glutamic  acid in  the  non-p roper
form into  80                              Glutamic acid in the non-proper
form and  the  glutamic acid in the  proper  form as herein-
cells were hydrolysed to glutamic acid proper.    before   defined   and
simultaneously   to   hydrolyse                        40  The  remnant
sugar was also  changed  by  said  the  protein  of cells into glutamic and
other                             acid treatment into huminous
substance(130g  amino   acids),  filtering off the huminous
as the dried ,aterial) whcih was filtered off.   aterial, concentrating
the  solution  and  circu-  85                                 The filtrate
was conentrated  to 1.3 kg. The  lating  the concentrated  solution  into
fermenta- 



greater part of the filtrate was circulated to the  tion  broth for the
next operation.                                                     870,031
5      2. A process as claimed in claim 1, substan-         ELKINGTON &
FIFE,    tially as herein described with reference to the Consulting
Chemists and Chartered Patent    Example.
Agents,      3. Glutamic acid and salts thereof when        Bank Chambers,
329, High Holborn, 5  recovered by a process as claimed in either of
London, W.C.1.    the preceding claims.,
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.    


