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AXIBA T L- BRI (Corynebacterium crepatum) 971,1(8SG*, His™) B EME
FAMARER. RREFRVLEFREVAER SEDRNVEEREA BT =O0ERA
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1. L #E B4 g Coryacbacierium crepat-
%m 971.1 (SG', His™),

2. L-EEESE Y SR Corynebacterium
sp. 95 (Arg™), Coryncbacterium sp. 125 (Arg™),
Lorynebacieriam sp. 364(Arg™),

(=) B3R

L, WeEfTHEFRE(%): T 3.0,EX
¥ 0.5, THKEY 1.0, RE 0.25, K,HPO,-
3H,0 0,15, KH,PO, 0,05, MgSO, - 7TH,O 0,04,
MnSO, « H,;O 0.002, FeSO,.7H,0 ¢.002, pH
6.5, 35 W 30ml/250m] = HML.HEEA 2R
B3F 24 NS IR Yo

2, EBAREPERE (%): WEHE 0.0,

{NH,),S0, 3.5, K,HPO,.3H,00.1, KH,PO,

0.05, MgSQ,-7H,O 0.04, VB, 200u8/L, FcSO,
7H,00.002, MnSO, « H,O 0,002, CaCO, 3.0,
L-fEREEVERRHRGRE, pH 7.0,H
REKEF. HE 1oml/250ml =M. S
HEAME 1mi,

3, KEEERE(%): WEE12.0,K,HPO,.
3H,0 0.1, KH,PO, 0,05, MgSO, » 7H,O 0,04,
CaCO, 3.0, TKRK. . GH KD RGirE Rt
RBEE, PH7.0, ZEE 10ml/500ml = fi1¥,
EREA 2T 24 N EENAER Y.

. EVERHFRERE (%): WEHN
1,0, (NH,),50,0.3, KH,PO,0.1, MgSO, » 7H,0
0.05, FesO, « 7H,0 0,002, MnSO, » H,00.002,
HEY K 30ps/L B EEE 20008 /L, KP:HFE 2.0,
PH 6.8, EKBKEE.

5. EAKKEME(%): MEE 1.0,4H
L0, HEIBR 10,525 0,5, NaClo.5, Biffg
2.0, pH 7.0,
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BHBERFSBES, AEEKBRI--EXK
B 7E 6200m T 721 BARXEITHEEFR
DGR, LB 0. 5em, BRBAMEL
7 o

2, ZERENE: 3,5-ZHEXKEBET,

3. L-jEEEeEdE Ml RS SR,
BERERREN 77% Z8H: ZLkK =100:19,
EffAGZH-AERANRERERND
7",
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1. LA 0711 EHK < M EERA
BN T 9711 BHRA BT,
BB T HR B P N
BRR L KA R R . 4 RIE
lo SO EE, EHERBER, FNEE
3t 100pg/ml A DI B IR B A K B o T
L 75 I 4R B 30 50p/ml I X HE R
BORRENEN, ERIRETRET
S, MR R IR TR AT
K1, AR I A R B A R
B TSR, WHERFERLHE .

th T E B REER 9711 B B 5
 BWEEMRAESER, Bl REK
HARBNE R ER B RN R B
FEDIOARMN AR Eo ARERR
B, BIERE KR RSN
PR 2)o |

2. MR 9711 BRI B %
W ZEAEHR 9711 RO KBRS H R

_ pH

70 L A i
6ol

L-Arg{mg/ml)
.°'
-]
Wik Growth(ODggq X 10}

=
s

42)0 ' 500
LA # L-His (pg/ml)
Bl L-ARENE L-REROEN

1 Effect of concentration of L-histidine
on the fermentation of L-arginine

1. gitkd{ Growth

2. LRkl Yield of L-Arg

5. REg pH

SR YR 250 pg/l, HARERMARE
PRI 3E 96 /M,

Medium ? added biotin 250pg/l was u-
sed. incubated for 96 h.

& AREBREFHARKEN HEREK

EEFHEENGEERE, BETERE"Y
SRONE. UTHARBRARSEER S
HibE,

Note: The assay was carried out after

decrement of culture volume resulted

from evaporation was made up with

distilled water. This operation was also
done in other experiments.
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Fig.

HB (Corynebacterium crenatum) AS
15429, BERENEENLT/OERE
Fo FAEMEREFTRBRABOERH
AR, Wi/ A REE, 9711 BBRERKIAR
ZREN, EMREMEN 25—75 ug/L
M, Bk RKER S, FMREHE 75—
125pg/L i, WEAIRBERSHFEIBAR
B(E 3)

ZEGNEMRNEFRER, BRZ

BRI R LA NGB
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B2 TEhtkesdr L-uEREs
Fig. 2 Effect of concentration of soyb-

can hydrolysate on the fermentation of
L-arginine

1. gtk Growth

2. L-EEEER Yield of L-Arg
Bt (NH,),50, 5.5% EHRE 1.5%;

H &R EBEREIER 96 M.
Medium 3 added (NH,), 80, 5.59% and

corn steep liquor 1.59% was used, inc-
ubated for 96h.

EMENEXRRARLE(E 4. RELGR
#E, EENEAREAHTREAMERY
A o '

(=) BENTLIERERFRER
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EEﬂ‘W;‘EE%f‘%J L"*ﬁﬁ@ (C5H14N<02)
SFFHRREIAEOEREE 32.15%.FLE
B SR BT AT S A R R IR B O R LA
REGEREEERNA R, BRAES
HSEREAMERBNTH. N T AR
(NH,),50., REHEMSIENE B & &
R AR MBS CaCO, thif, B
HFABIBT 2N oH Ho FFLL R
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Btk K Growth (ODg;zq X 10)

4] . 5.0 ' 1(‘)0 * ]'50 l 200
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Fig. 3 Effect of concentration of biotin
on the fermentation of L-arginine

1. 4R Growth
2. L- BuEsrf Yield of L-Arg
3. %EeE pH
A L-HEE Sopg/ml, HARERME
BRIEIE 1% 96 N,

Medium 28dded L-His 50 pg/ml was
used. incubated for 96h.

CaCO, FAEMFBINERGE 1), BREE
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CREEMEBELE., SESROBER
KEN— T EEEFRBFIRAREFEEN
i,

() WERREHNITLI Bk RN
sERNOER

BT RFEXEN AT, 7
EWFEER. DREREREEREM
BEHERMONEER,. BNRSKETE
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H, RRERR,71] BRE— KB
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Fig. 4 Effect of concentration of corn steep
liquor on the fermentation of L-arginine

1. Btkg¥E Growth

2. L-§a Kk Yield of L-Arg

3. REE pH
Eyek (NH,),50, 5.5%, S ARY 0-4%

H&RERIERE LI 96 I,
Medium 3 added (NHE,),80,5.5% and seybean
hydrolysate 0.4% was used.
96h.

incubated for

971.1 EERRAIREIKEE K B . 5 R AR Y
WHREFRSR, WAHZREES™
BKFo

(m) EREBRRAKRITLIERES
FREBRNE WS

LEBRERAIENBARER: L-W
FMEREKARANERE—TREOR
B, RS EHE T LIRIEREERTE,
BENTRESENHER. RMART
7£ 250ml F1 500ml =AMEHRAREE

60 FsEe R ARITRARE, MEBENRIR

WA, ER (R 2) RFLR
#E 4 10ml/500ml = AR AT BERR
RO SRR R, X AR R Al AT DL
@k RS EED AL O RE,
Mo B E B Fo

2. iR R ABNE R, TR
FUIBRE K pE, UM TR ER
HEREFARTREE IR BRI
KT ARERRR TSR RE S R
Foi R B R IR A BT B R,
BRER/N (AIFAERERK, 30 ml/
250ml = fA ORISR, EIRE A B R

#1 ENED (NH)SO, fu CaCO, ARY L-RARZENER
Table 1 Effects of concentration of (NH,),S50, and CaCO, on the fermentation of

L-srginine
(Nﬁ&goa 4.5 5.5 6.5 7.5
C(‘;gga 2.0 3.0 3.0 | 4.0 3.0 4.0 4.0 5.0
pH 6.0 6.5 | 651 6.8 65| 6.8 1 6.7 6.8
an&%%fn(xzs) 0.464 | 0.540 | 0.541 | 0.525 | 0.480 | 0.468 | 0.450 | 0.447
yield Ié;*}_;ﬂﬁf(lmg,ml) 6.4 | 24.3 | 25.5 | 25.8 | 27.1 | 26.2 | 26.3 | 25.3

BEEDERK 2.0%, THANY 0.4%, RAFZBERE,EH 96 /hH,

Medium 3 added corn steep liquor 2.0% and soybean protein hydrolysate 0.4% was used, in-

cubated for %6h.
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on the fermentation of L-arginine

. BitkZEE Growth

. L-BE B~ & Yield of L-Arg
- Ritp pH

. e BEss{L X Conversion rate of
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Fig. 5. Effect of concentration ot glucose

EHED (NH),S50, 5.5%, BR¥E 1.5%,
EHKEY0.8%, RRREBERE, B

96

PN 5 S '

Medium 3 added (NH,),80, 5.5%, corn
steep liquor 1.5% and soybeen hydrolys-

ste 0,.8% was used, incubated for 96h.

Bk 1 Growth{(D1);2q X 25)

BTRIRER a8, R FEE
FEHBAME, Akashi, K. 2 A7 i
EREhBkENENEERTEEEE
KA HEATEER, EMEEREKR
HEREREEDIE, RGN~ EE
T B4, YRAEREHMOBEN T
(R RS B S 30ml/250m] = Ay, M
18 /NE), BABERAATFERAEF
(0.5—2.0ml), A LIRBRFHL B>
B i AR F AR R 25 22 /N, BERP R
EY D A= EGE 3)o

() L-MERENIE

£ 2.6 FF A R B/ E X 9711 Ekk
P L-EEBOLBIEETTIFRE.
AL EEFE LR, EMBE6%. A
SAKEmMEBE oH6S, K BEFER
BE9 30+05°C, HEPEHERE 800r/min, i
R 1:15(v. v.m.), SEIE 6o 89 /)
APEREERE 24,0 mg/ml, R 027%,
XA SRR RN 22%, HikERE
EEEEEN 0.64( X 25), RERS oH
ME BT, BTHRETEENERBRYE
B RGEHH, L E LR RERE
3 B 35 A BE 07K o

(7)) EBrFohER

B2 BN ARRR " L-mERHER
Table 2 Effect ot aeration of shaking flask on the fermentation of L-arginine
BEER
Size of flask (ml) 250 300
Culture volume (ml) 10 15 20 25 10 i5 20 25
ERi& pH 5.5 5.9 5.9 5.7 5.0 6.5 5.0 6.0
Ak
Growth (0D X 25) 0.565 0.605 0.565 0.505 0.685 0.550 | 0.595 0.620
-
Yield of L-Arg (mg/ml) 22.0 22.6 15.6 12.4 26.4 3.3 23.7 3.0

BEakEg (NH),S0,5.5%, EXK 1.5%,THAKRY 0.39%,H &R AR E T 96 hi,
Medium 3 added corn steep liquor 1.5%, soybean proteir hydrolysate 0.8% and (NH(),50,

5.5%

was used, incubated for 96h.
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#3 HERNARRA . WREEHEY L-MEREHOER
Table 3 Effect of aeration of seed culture and seed age and inoculstion size for

main culture on the fermentation of L-arginine

L- Bk S Ak izl Cultere volume (m1/250ml flask)
Yield of L-Arg
(mg/ml) 10 : 20 30

¥k Inoculation size (ml)

o -
Seed age (h) 0.5 1.0 | 2.0 0.5 1.0 2.0 0,5 1.0 2.0
15 25.5 | 27.7 | 25.5 | 28.4 | 28.4 | 29.6 | 26.4 | 34.0 | 26.6
18 22.5 | z4.4 | 26.7 | 25.3 | 29.3 | 31.8 | 32.2 | 31.8 | 3i.8
12 27.4 | 26.7 | 28.9 | 28.t | 26.8 | 31.4 | 33.3 | 29.2 | 28.6

kg (NH,):50,6.5%, EX¥ 2.0%, SHKRY 0.49%, LHRRRERE, 355k 96 I,
Medium 3 added (NH,),50, 6.5%, cora steep liquor 2.0% and soybean hydrolysate 0.4% was
uted. incubated for 96h.

w5 95(Arg”) Corynebacterium sp. 125(Arg™)

20 170 Corynebacterium sp. 364 (Arg™)} AR
L oo Y e fesd L BERER RS, R R AR
l, ®mREHROERE,
ol . 2. WHEREEANE: HAUME RS
g 3 Lo HEEXEEN [o]f = + 21.95— + 22.06
%0 < _‘303‘%} (6mol/L HCI,C = 8), XY [«]2=
g .13, . Jeo 2 +21.40—+23.60(6mol /L HGI,C=8)",
E N 3ATHNRMCN : HRAERYE BRI
s 1,0 ® AONBHOEMSRE J. T. Baker A F=
%{ ' 5 ' SRR (B 7)o
z° 0 16 3 4 61 8
‘ B Time(h)

B¢ L-MEMRENE
Fig. 6 Time course of fermentation of
L-arginine

1. k&K Growth
2. L-gEE = Yield of L-Arg
3. BFEEK pH
4. REMERE Conc. of reducing sugar
732 NS TR g iR A B
R MR ERRSREESE, K
B L-MERARSNE AT LENE X100ct
5B BEE B RE SN A AT, ST B7  L-SEEsns i
%ﬁﬁﬁgﬁ;gﬁai&ﬁﬁ’ WLIBERY Fig. 7 Infarred al:srogr:!.ion spectrum of L~
L-ﬁi&ﬁﬁﬁo A BapED, Purified product
1. 8% €. Ul Corynebacterium sp. B. &S Standard
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Fig. 8 Relationship of oxygen transfer
coeeficient kia and the fermentation of
L-arginine
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72 TESVRE LSRN C. H.
N AR SELERTE.HE5ZE J.
T. Baker 24 F7= @4 FF G RIREE .
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ZE: —k=100:1"%,
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STUDIES ON THE FERMENTATION OF L-ARGININE

Gong Jianhua

Ding Jiuyuan

Lu Zhigiang* Chen Qi

(Institure of Microbiology, Academia Sinica. Beiiing}

Studies on the fermentation of L-arginine
were carried out by using a L-arginine-pro-
ducing strain Corynebacierium  crenatum
971.1 (SG%, His™) with shaking flask. The
results showed that L-histidine and biotin
were required, but their concentration re-
quired were different with respect to cell
growth and production of L-arginine. High
concentration of (NH,):S0, used as nitrogen
source was necessary for the production of
L-arginine. And 2 certain amount of oxygen-
supplying was a important factor for the ac-
cumulation of L-arginine. A maximum value

of 34mg/ml was obtained under optimum
condition on shaking flask incubated for 96 h.

The product was isolated and purified
from culture broth with ion exchange chro-
matography and identified as L-arginine by
means of bioassay, specific rotation, infrared
absorption spectrum, elements analysis and
paper chromatography.

Key words

L-arginine; Fermentation

* Preseat address: Department of Biology. Uni-
versity of Science and Technology of China. Hefei.
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