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Abstract

The cultural conditions for L-glutamate production were investigated using Brevibacterium flavum nov.
-sp. D2209B, the most productive strain among 5 strains reported in preceeding paper.

A temperature of 30°C and a medium volume of 30 ml per 500-flask were selected as standard culture
.conditions. And the following results were obtained.

1. When the concentration of acetate in the medium was below 30 g per litre, the maximum amount
.of L-glutamate was accumulated.

2. KH,PO,, MgSO,, FeCl, and MnCI, were required for the L~glutamate poduction, but the concen-
tration of those inorganic salts little effected.

3. Significant amount of L-qutamafe was accumulated in the limited biotin concentration less than
0.3 ug per litre.

4. The addition of malic acid or succinic acid enhanced the accumulation.

5. The L-glutamate accumulation wa; related to the incubation time of seed; the amount of L-gluta-
mate accumulated was maximum by inoculating 16~20 hour incubated seed.

6. In the medium containing sufficient amount of biotin for growth, L-glutamate accumulation was

_stimulated by the addition of penicillin at appropreate time during incubation.
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Table 1. Medium for Seed Culture.

Sodium acetae 20g
Ammonium acetate 20g
KH,PO, 1g
MgSO, - 7H,0 0.5g
FeCl, - 6H,O 10 mg
MnCl, - 4H,0 10 mg
NaCl 10 mg
Yeast ext. 2g
Tap water 1, 000 ml
pH 7.0~7.2

Table 2. Medium for L-Glutamate Accumulation.

Sodium acetate 20¢g
Ammonium acetate 20g
KH.PO, lg
MgSO, - 7H,0 0.5¢g
FeCl, - 6H,0 10mg
MnCl, - 4H,0 10 mg
NaCl 10 mg
Thiamine-HCl 100 ug
Biotin 0.3ug
Distilled water 1, 000ml
pH 7.0—7.2
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Fig 1. Effects of Na-Acetate on Growth (-O-)
and L-Glutamate Accumlation(-@-~),
Cultured . acrobically for 48 hours at 30°C..
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Table 3. Effects of the Ratio of NH,~Acetate to
Na-Acetate on Growth and L-Glutamate

Accumulation.

Total o Ritio of o S
acetate NH,-acetate to ((}80‘}1%‘[)}1 Glut.(achu)md.
(g/L) Na-acetate : g/

0.5/3.5 0. 27 18.3
20 1.0/3.0 0. 29 18.9
1.5/2.5 0. 28 18.3
2.0/2.0 0.27 18.0
0.5/3.5 0.28 18.0
30 1.0/3.0 0.30 19.0
1.5/2.5 0.30 20. 1
2.0/2.0 0.31 19.5
0.5/3.5 0.26 17.8
40 1.0/3.0 0.30 18.2
1.5/2.5 0.29 18.1
2.0/2.0 0.29 18. 7

Medium :KH,PO, 1g; MgSO, 7H,0, 0.5g;
thiamine hydrochloride, 100 xg; MnCl, - 4 H,O,
10mg; FeCl; - 6H,0, 10mg; NaCl, 10 mg per
litre

Cultured for 48 hours at 30°C.
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Table 4. Effects of Inorganic Salts:

KH,PO,
Concentration Growth Glut. accurr;(I
(g/L) (0.D) (g/L)
0 0.12 5.5
1.0 0.29 18.9
2.0 0. 27 17.4
4.0 0.27 18.4
MgSO0, - 7H,0
Concentration Growth Glut. accum&.
(g/L) (0.D) (8/L)
0 0.15 5.6
0.5 0. 29 17.9
1.0 0. 30 17.0
MnC12 - 4—Hzo
Concentration Growth Glut. accumd.
(mg/L) (0.D) (g/L)
0 0.22 6.6
10 0.21 17.9
40 0.21 16.3
FeCl, - 6H,0
Concentration Growth Glut. accumd.
(mg/L) (0.D) (g/L)
0 0.24 6.2
10 0.25 17.9
50 0.24 17. 0
NaCl
Concen;thion Growth Glut. accumd.
(mg/L) (0.D) (g/L)
0 0. 25 18. 5
10 0. 27 18.7
50 0. 26 14. 2

Cultured aerobically for 48 hours at 30°C.

KHPO, = 34 9 L-GA A4 dFHo2 9

— 143 —



FEV % 1~4g ] FEHAGAE A AN F
9] Ho]lE B 2= glow Tsunoda T8 Al
fAe MgSO, = 34 2 L-GA A4 I
Aoz 7= FAFY Aoldl g IFL
T 94tk o] A e}E Tsunoda®-?<] MgSO,.4
EF I 048 AR 0.8gL A 34 B
L-GA 44e] 44 £t Adde vE A%

o%r rulm

ol e,

Mn** & L-GA 4o 4 gsh} Asle) Aol
g% FAL 9FL & F 92 Fe'* E Mo*t 3}
2 Age dEag

Na* o] Artashe & &

o5 54 4 L-GA
A4 GHE A4 g Ao

i)
Aoz A4,

3. WsAo HY

Brevib. flavum nov. sp. D2209B FF= Table
29 wgulA] o yeast ext. Al bioting I 5
48 ANYE 9 H4L 20U L-GA Y YA Fe
AA oA 35 =2 biotin 7} thiamine & Frlx
EE 2H3q o]F I%49 ZFFIL 444
wXE 4EE £ 2FE Table 59 2oy,

‘Table 5. Effects of Concentrations of Biotin and
Thiamine on the Growth and L-Glutamate

Accumulation.
Thiamine <k
p Biotin Growth Glut. accumd.
hydrochl

Vi (e ©OD) (@)
0 0.19 18.0
0.1 0. 26 19. 2

0 0.2 0.29 19.3
0.3 0. 34 18.5
1.0 0. 52 6.0
0 0.21 18.5
0.1 0.27 20.1
50 0.2 0.30 20. 8
0.3 0.33 19.7
1.0 0.50 6.2
0 0.20 18.5
0.1 0.25 19.9
0.2 0.31 21.0
100 0.3 0.35 19: 0

1.0 0.51 5.7

Medium:Na-acetate 20 g;NH,-acetate, 20 g;KH,
PO, 1g; MgSO, - 7TH,0O, 0.5g:MnCl, - 4 H,0,
10 mg:FeCl, - 6 H,0, 10 mg;NaCl, 10 mg per litre.
Cultured aerobically for 48 hours at 30°C.
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Table 6. Effacts of Temperature on Growth and

L-Glutamate Accumulation.

Temp. Growth Glut. accumd.
oY (0.D) (e/L)
30 0.28 18.6
35 0.25 13.9

Cultured for 48 hours at 30 °C.
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Table 7. Effects of pH on Growth and L-Gluta-

mate Accumulation.

H Growth Glut. accumd.
p (0.D) (g/L)
7.0 0. 38 19.6
8.0 0.40 15.0

Culture for 48 hours at 30°C.

A pH 99 e FAHT A7te] pH8 022
249 WA Wt AU A% Fonze 3
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6. Succinic acid % Malic acid o] H&
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FAol g ol & 49 A sl helA HEE
o AsohE g Rolst 9k A 2o} o
Ae AETF Aol AT AL 4zde
Table 8. Effects of Addition of Succinic Acid and

Malic Acid on Growth and L-Glutamate

Accumulation.
Aci;is added Growth Glut. accumd.
(0. 29%) 0.D) (g/L)
None 0.29 18.2
Succinic acid 0.27 19.1
Malic acid 0. 30 2.1

Cultured aerobically for 55 hours at 30°C
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2353 penicillin-g& HrlgoezA L-GAY %
Ao FFAolet= Harada TV Hzof ulel
penicillin ¢ #A7}sx 9@ Azto] L-GA A4 o) =]
e 48 27 A3td AYge Ae Table9
2 102} +c}, penicillin & 7t a4 L-GA
AL ATA FviEz A7 AF AN A F
Azk 164 7k019 HAAFEE WA ml 20~50
unit §-& Fehz Aot o] AAE o] &3t ¥
2 mlt} 20 unit & penicillin & 16X 7 wjkF
Aol e WY 4 % L-GA AAHY FAH<
MaE oo r FANH Fig. 29 v}

0|49 A penicillin 9] FAz Z4& 443

Table 9. Effects of Additional Times and Con-
centrations of Penicillin-G on Growth and
L-Glutamate Accumulation.

Panicllin } Growth | Chut ]
Conc. | Additional ' ©.D) | Ty
(u. /ml) time (hrs) -

0 — 0. 66 1.2
20 8 0.12 10. 2
20 12 0.14 22.8
50 12 0.16 22.8
20 16 0.25 23.6
50 16 0.29 23.4
20 20 0.38 10.2
50 20 0.27 12.1
100 20 0.18 14.7
20 24 0. 40 10.2
50 24 0.32 11.4
100 24 0.18 12.1

Medium: Na-acetate, 20 g:NH,~acetate, 20g;
KH,PO, 1g:MgS0, - 7TH,0O, 0.5g;MnCl, - 4H,0,
10mg FeCl,, 6H,0. 10mg;NaCl, 10 mg;Yeast ext -
2g per litre. Cultured 60 hours at 30 °C.

Tabla. 10. Effects of Concentrations of Penicillin-
G on Growth and L-Glutamate Accumulation.

Coneomions  Guowth Gl secumd
(u. /ml) : g i

0 0. 66 1.2

5 0.55 1.8

10 0.42 10. 2

20 0.25 23.6

50 0. 20 23.4

100 0.18 15.2

200 0.16 14.7

Medium: Na-accetate, 20 g: NH,-acetate, 20g;
KH,PO,, 1g: MgSO, - 7H,O, 0.5g; MnCl, .
4H,0, 10mg;FeCly - 6H,0, 10 mg;NaCl, 10mg;
Yeast ext. 2g. per litre.

Penicillin-G was added at 16 hours incubation
time.

Cultured for 60 hours at 30°C.
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Fig 2. Time course of Growth (—(Q—) and
L-Glutamate Accumulation (—@—)in the
Presense of Panicillin.

20u. penicillin G/ml was added at 16
hours incubation time.

Medium: Na-acetate, 20 g: NH,-acetate.
20 g: KH,PO,, 1g; MgSO, - 7TH;0, 0.5g;
MnCl, - 4 H,O, 10mg;FeCl, - 6 H,0, 10
mg:NaCl, 10 mg;Yeast ext. 2g per litre.
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Table 11. Effects of Incubation Time for Seed on
L-Glutamate Accumulation.

Seed Glut. accumd.
Incubation time Growth (g. /L)
(hrs) (0.D)
16 0.16 23.6
20 0. 37 23.2
24 0.50 28.8

Medium for seed culture:Na-acetate, 20g; NH,
-acetate, 20g; KH,PO,, 1g:MgSO, - 7TH,0, 0.5g;
MnCl, - 4 H,0, 10 mg;FeCl; - 6 H;O, 10 mg;NaCl,
10 mg; Yeast ext., 2g per litre.

Cultured for 55 hours at 30 °C.
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