4
Gutamc acid
3 yci ne

Val i ne '

| sol euci ne
Tyr osi rfe
Serine =
Met hi oni ne

Argi ni ne .~™~. -

Lysine < g
fermantatlo,

- Index at accepta.nee :—Classes 2(3), CZBz(Al G2 G6: G8 K); 2(3), H2; and 49, B6A.

870, 031

10. 26% Aspart ic acid 7.61%

4. 25% AarrTe B09%h
. 5.87% Leuci ne ] 6.28%
4.15% Proltne - 2.51% .
T 2.15% ~* Tryptophan - 0. 64%
3..44% Treqnine ' 3.64%
F.'46% PATENSEt ﬁPECIFICATIQNS%

' g ASING 1.44% ' '

% Trlljét wast: gnﬁrgﬁglr{ngter t he se@?QfQ#Jﬁ

No. 31737/59.

AW Béteofi Ap#llcqtm tmd filirg>Compl&e Speclﬁcatlon Sept 7, 1959,

. Application made in Japan on May 27, 1959.
Complete Specification Published: June 7, 1961.

Intornational Olassiﬂoa.tlon —C12d. A28l
' COMPLETE SPECIFICATION

Process for Recoverlng Glutamic Acid from Fermentation
. Broth

10
15
20

25

<\

30

We, AIINOMOTO Co., Inc, a oorporauon
organized and existing under the laws of Japan
.and located at No. 7, Takaracho 1-Chome,
Chuo-ku, Tokyo, Japan, do hereby declare the
invention, for which we pray that a patent may
- be granted to us, and the method by which it is
to be performed, to be particularly described

‘in and by the following statement:-—
* This invention relates to a process for

. recovering glutamic acid or its salts (herein-

.after referred to as “glutamic acid”) from
. fermentation broth,

. Glutamic acid fermentation broth always
contains difficulty filtrable cells and carbohy-

- drates: remaining after the fermentation, The

_cells become pseudo nuclei of glutamic acid
-crystals which deteriorate the crystal habit and
‘intermix with crystallised glutamic acid to
- degrade.its purity. The remnant carbohydrates
also counteract the crystallisation and the
growth of crystals. to form such minute gluta-
- mic acid crystals of extremely mfenor crystal
"habit that.the separation of crystals is hard. to

Ny .carry out on an industrial scale. The “inferior
crystal habit”, as used in this specification, -

means the formauon of minute crystals of

' needle-, spindle-or thin tabular shape of less

than 10x-or an amorphous deposit. Previously,

- . the separation of both the cells and the remnant

carbohydrates have been believed to be indis-

" pensable-in the treatment of glutamic acxd'

" .fermentation broth. -
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We have found that the principal cause of
ch.. obstruction -of crystallisation by the
‘bacterial cells lies in the heat-treatment for
. sterilisation and concentration of the broth
. “after fernientation, the bacterial cells denatured
“B§ said heat-treatment are apt to become
Pseudo nuclei of glutanic acid crystals, the
pﬁrﬂy" drspersed cells formed by said heat-
ent especially retard the growth of
crysrals and that, when the broth is heated, the

sedimentation velocity of the cells increases 10

 [Price 35. 64.]
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-glutamates,- {e.g. sodium

‘such an extent that their separatmn from :45. :

glutamic acid crystals becomes extremely

difficult.
The present invention provides a process for

.recoveting glutamic acid from.fermentation

broth, which comprises the steps of (i) treating
the fermentation broth (which has been neither

- sterilised nor concentrated by heating . and

which contains bacterial cells) with acid-treated
and concentrated mother liquor obtained from
a previous operation (ii) adjusting the pH to

. 2.3—3.5, (iii) subjecting the solution, still con-

taining thc cells in suspension, to crystalhsatlon
and separation of glutamic acid, (iv) treating
the mother liquor—still containing the cells—

with acid (to convert glutamic acid in the non-

proper form to glutamic acid in the proper

‘form, as hereinafter defined, and simultane-

50

55

ously to hydrolyse the protein of cells into - .

glutamic acid and other amino acids), filtering

off the huminous material, concentrating the

solution and circulating -the concentrated

operation.

The term “glutamic acid in the proper .

form as. used herein, means glutamic acid,
) and in-
organic salts thereof (e.g. glutamic acid hydro-

form under the conditions: of step (iv) of the

‘solution into fermentatlon broth for the next_ 4

invention (e.g. pyroglutamic acid, glutamine,

glutamic acid combined in protem and gluta- §

mic acid amide).

“The essential . features of this invention are
as follows: —

(1) The relations between the ratio of sedi-

meéntation velocities of the cells in a broth -

containing 4%, of wet cells just after the
fermentation and the several broths just after
the heat-treatment for sterilisation under
various conditions are shown in Table 1.

-chloride), whereas “glutamic acid in the non- . . e ,
‘proper form” means compounds capable of -7 »
“being converted to glutamic acid in the proper
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the cells before and after the heat-treatment,

‘while Gb and Ga are the respective curves of

sedimentation of glutamic acid crystals before

‘and after the heat-treatment. Tt will be under-

_stood from the drawing that, when the fermen-
‘tation broth is heated, the sedlmentmg property

of crystallised glutamic acid is decreased
(moreover, their. crystal habit also - becomes
worse, as ‘hereinafter described) while that of

-the bacterial cells is increased, and such mutual

approach * of both sedimentation properties

4. Drings further difficulty of separation of the

cells and crystals. The heat-treatment for
sterilisation of the broth after the completion of

* fermentation and before the’ crystallisation of

glutamlc ‘acid should be therefore avoided. -
However, if the fermentation broth is left as

it is, without stgrilsing it, after-fermentation

takes - place and the glutamic ‘ acid content
decteases, or the broth spoils and obstructlon

() If the fermentation broth is heated to : "

raise the concentration - of - glutamic acid and
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so increase the y1eld of crystals, the concentra- .

tion of the cells is inevitably raised and the
broth is-denatured on account of heating. In
consequerice of. this, -the crystal habit of- the
obtained glutamic ‘acid  crystals- becomes
remarkably inferior and separation of the cells
and glutamic acid is found to be impossible. A

“fermentation broth containing 3%, of wet cells,

5%, of glutamic acid and 0.8%, of the remnant
-carbohydrates, for example, was concentrated
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under reduced pressure at 60°C, to—-l—/-L_

volume and the resulting broth was ixed:

the unconcentrated broth, in different tatios as.

shown in Table 2, and then subjected tg,_

crystallisation.. Table 2 lllustrates the fact that:- 80
“the crystal habit becomes worse as the -
'tranon progresses. _ )

atd
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“Ratio of crystal habit of glutamic acid
crystals” means the ratio of the quantity of
retained mother liquor to that of glutamic acid
crystallised under the given conditions. For

_ example, “50” means that the ratic of the

quantity of the mother liquor contained in a
cake of separated wet crystals to the quantity of
the cake is 1:2. o

-Many experiments proved that the smaller
the ratio is, the better the crystal habit is and
that the industrial separation of crystals is
difficult: when the ratio is larger. than 30.
. .Since the concentration of the fermentation

- broth increases the yield of crystals of glutamic

acid but inevitably degrades the cesyral habit,

-and accordingly decreases the purity of the

crystals obtained, the crystallisation step and

.the separation step should be carried out with-

out previously concentrating the broth, in such
a state that the cells are still suspended in the
broth. This means that somewhat lower yield

- of crystals are obtained in this stage in order

later to separate glutamic acid of superior
habit, and higher purity in an ultimately higher
yield. This is the second criterion of this in-
vention.

(3) The somewhat lower yield of crystals in
the first operation is more than compensated
for by the second and further operations by
circulating the mother liquor after treating as

~fhentioned below. According to the present
-invention, the mother liquor containing the
“cells.in a suspended state is first concentrated

and subjected to an acid hydrolysing . step
wherein glutamic acids in non-proper form:

‘(such-as glutamine and pyroglutamic acid) are

converted to glutamic acid proper. At the same

- time, proteins constituting the bacterial cells

: -

are gimultaneously hydrolysed into various

P

kinds of amino acids and, moreover, the
residual carbohydrates are changed into
.huminous substance. The huminous substance
is separated from the solution together with
the partly remaining cells.
The resulting filtrate no longer contains
_many impurities which deteriorate the crystal
habit of glutamic acid, and can be concentrated
to contain more than 20%, of glutamic acid.
According to this invention, the concentrated
solution, which contains an inorganic acid-used
for said hydrolysis — together with glutamic
acid, is circulated to the fermentation broth
for the next operation. In this way, the pH of
the broth is adjusted and, at the same time, the
concentration of glutamic acid in said broth
and the purity of the latter are both increased.
Thus the solution containing mineral acid
serves for. pH adjustment of the broth. The
above-stated is the third characteristic of this
invention. L
In consequence of the circulation of the
purified acidic solution of glutamic acid, there
is obtained a yield increase of (a) 2—4%, due
to the hydrolysis of the cells, (b) 7—10%, due
to conversion of glutamine and pyroglutamic
acid and moreover (¢} 3-—5%, due to the
increase of the concentration of the fermenta-
tion broth, (used as a raw material in the next
operation). Thus the total yield amounts to
more than 95%, based on the total content of
glutamic acid including. glutamine, pyrogluta-
mic acid and glutamic acid derived from the
hydrolysis of the cells, and at the same time the
purity is also increased to over 95%,. -
The composition of .the amino acids of the
cells in the glutamic acid fermentation broth
is for example as follows: '
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the present invention:
EXAMPLE :

10 Kg of a glutamic acid fermentation broth
containing 1.5%, of the cells (by weight in
dried state), 4.8% of glutamic acid: in the
proper form (glutamic acid proper), 0:5%, of

15 glutamic acid in the non-proper form (such as
* glutamine and pyroglutamic ' acid) and ‘0.8%
of remnant sugar was gradually treated’ with
1'kg of ‘acid-treated and concentrated mother
liquor obtained in a previous operation, and
which - contained 25% of glutamic ‘acid and
20%, of hydrochloric acid. Its pH was thereby
adjusted to 3.0. It was cooled to - 17° C..and
agitated for 30 hours. The solution, in which

gl ut a0

20

pended together with the cells, was allowed to

~ stand for 30 minutes in order for the glutamiic -

acid crystals to. sediment out. Glutamic acid

crystals obtained’ were washed twice with 300
.ec of water and then centrifuged. 520 G (con-
verted into 100" punty) of glutamlc ac1d
crystals of 97. 5% purity was obtained. & -

cells in a suspended state was acidified to. pH
- 1,0 and “concentrated in vacwo to 2 kg. It was
. treated ‘with 500 g of concentrated hydrochloric

"acid and heated for 3 hours at 110°C.

" Glutamic acid in the non-proper form and the
cells -were hydrolysed to glutamic acid proper.
The remnant sugar was also changed by said
acid treatment into huminous substance (130 g
as the dried material) which was filtered off.
The filtrate was concentrated to 1.3 kg. The

glutamic acid had crystallised and was sus-

crystals were separated by decantation.. The-

‘The mother liquor coritaining the bactenal' '

_greater part of the filtrate was circulated to the

10kg fernmenta- 55
'fé}mmﬁlon fn‘o&rks Wermfﬂ ;?Aﬁsﬂom a' ned
‘operation. Glutamid! 20jd Gfas frébvared Glomat ani-c aci d
rthﬁp@m i -mn gahgmnme,to@on}m; )
ol A "
gltttarhic ae1 Ay oo m = form a”d 59
L AIE a0

obtamed The solutlon was

the pH to 5.0—5.2, 1 kg of delicious seasoning
wh1ch contamed 2. 0% of ammo—' rogen and
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non—proper form and 15 g as. _
the cell protem, 1.e a total of 5 4 ”'60: .

crystals obtamed of 97. 5% '
to-a yield of 95%. If bascd ‘of1 1
glutam1c acid proper .i.¢. in the
only.. it corresponded to a yiel
WHAT WE CLAIM IS T
'1. A process for recovering glutamic. ac1d'
or salts thereof from fermentation broth, ‘which -
.comprises the stéps of (i) treating the fermenta- -
tion’ broth (which has been' neither sterilised
nor concentrated by heating and ch-still
contains bacterial cells) ‘with: acil

previous operation, - (u) ad]ustm_ :
2.5—3.5, (iif) subjectirig ' the’ sofutior
contalmng the cells in suspens

thereof, (lv) ‘treating .the mother TSt
containing “the - cells—with  acid (o “dog

glutamic "acid in the non-pmpe
gliutamic “acid in' the proper form --asM
before defined and sxmultaneously tohgdrolyee
the protein of cells into glutaric® a
amino acids), filtering - off ' the -1
material, concentrating the solution ai
lating the concentrated solution into f

tion broth for the next operation.

containing 1 5% of the CeIIs (by
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