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AIET L-HERE LR A AR R AT R R 9711 TR E RS RET
Fey2.6L SR ERER@, 2000 2000l BAABERARRERITZREFROER. W
W, &5 pH B EREOAREHMNES L-HEROH RARTFRER. EHRA
BT % =T ,2000L BRI RGOS TFHRE 29.0me/ml, B 32.0me/ml, &
B LR R B ST 55.9%, R T X 66.04%, FERR RIS AR

AR RBERAT T T 510

k@iE EREEmEC oH AR HENRYRERE

RS BIHET L-RBERS
Bk —— Sl oy BRI A B B R (Coryneba-
crerium crengium) 971.1 (SG7, His )Y
HE R EFRE . BREBRAFIIE
Fu-a 7EpbsE A 1, RAJA 2.6L 5XH
5k Beidi, 2001 71 2000L i 7K FERE
P55 T R B A LR ERBRERRE,
#2 T E BT L5400, 4 20001 REHE
EHEFTREERR, XER T 2BRER
Tl MmN L EEmE R LA R
BT 3R M FEMRERREW T,

o R S

(—) 8%

L-SEmke sl #SOBRAEE
Akk (Corynebacterium crenaium) 971.1
(8G*, His" )™,

(Z) BnX

LR TR

(D26L gREBEELRELEH

(%). #%E5 3.0, ERE 05, T0KHED
1.0, £ %0.25,K,HPO,+3H,0 0.15,KH,PO,

0.05, MzSO,-7H,0O 0.04, MnSO,-H,0
0.002, FeSO,»7H,0 0.002, pH6.5,

(2) 200L. 2000L % Exi@ 2 BRAEH
(%), #EE 30, THKEY 1S, KE
0.15, KH,PO, 0.1, MgSO,-7H,0 0.05,
T 0.2(eRk H K&k 0.025), pHE.8,

2. REER A

(2L EREBREBERARR
(%): Ty #%a%E 12.0, K 2.0, THK
WM 0.6, (NH,),50. 2.0, K,HPO, «-3H,0
0.05, KH,PO, 0.1, MgSO, - TH,O 0.04,
H¥EEEE 0.02, pH {KIREITE.

(2) 200L. 2000L %GB % MARH
(%) Tih#i%150, X% 25, T
A B W 0.6, (NH,),S0. 2.0, R EO0L,
KH,PO, 0.01, MgSO,+7H,0 0.04, H %
Bt 0.015, pH fRiREEE.

(=) ABR&

1. BA& MARUBISHI Co. Ltd. MD~

AXT 19904 2 A 16 B,
* A THEGBWHRERMTRETRER A R
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250 2.6L AREBABER(AREARE S
SEREER pH HE)

LBER AR AP 2L (—EXN
RS BE AR ), AR 2000 (A X
e iR BT R ) AR 20001 (REX
Tt iR B Do

(W) BRI

L6l ERNAEEAMAR: &
ERIEREFHREZA 2.6L 5HEB K
B, 30°C =k Pt TR BRI AR, BB
KIS & 8 pH fE88 0 E,

2. 200L,2000L AMrEEREER R H
20L % EEEEVE 2001 GELREW R T 5
Feo 4rDilE 20L., 2001 EE{E4 20000 EE
B—&, ZHEM TR, ERERRER
2 30°C, MR R F 7 S mH R B
W opH TERETEEN. ZREETHE#HA—
EENEHEERE,

(B) #¥iFH%E

L pH J'E: EFEHIAKIKH -2
REBR i,

2. iR AR AE:
W 25 480

LARRERENE: 3L,5-ZEEAKH®
29 B R EY,

4 L-BEREaME  MBROZEY,

23 *k

W7 2.6L AR Ll & 200L,
2000L 2 BEGE DRTEEATAYRT 9711 HERKE
HRAEBIER pH B, #R0EESRH
RIBTIT, WA TERRHE ERERNTZ

(—) %8 pH {HMHEH

FELL CaCO, E24 pH BT HIMIFEIR
REAT PR T & B o H
xR B ERRE T, 11 26L B
T BEKEEH oH E, BB NT

mar=c? ChE

HEE pH HARI% 6.0, 6.5 R 7.0 Bk EE
“Re REHERRWP (R L), pH BEE
6.5F 7.0, PFRHREIUFELMNES,

®1 eH g% L-gERiBnks
(2.6L Zhtil)

Table 1 The effects ot the pH on the L-
arginine fermen:ation in the 2.6L fermenter

pH
6.9 6.5 7.0
L-feg s R 14.5 18.9 : 18.2

L-arg yield (mg/ml}

o

e84z 03
Growih (¥15.0D) 0.625 0.578) ©0.500

& 3
Period (b) 64 72 79.5

* b EL BRI QREEE,
The 1ctal glucose conc.in the medium for
any test above is same.

A1 RATERBET/EH, pH6.5 8K 7.0
At RGBE R R B pH6.0 R HA R FE(R,
s % & R id S oHO.0 R 7T £ £ 1

L-arg {mg/m)
5w B

o

A CT O
T T T

i)

o L2 2 2 2 2
)

Wtk Cell growth(OD)

poy

0 &8 2 40 66 9z
B3] Time(h)
1 %k pH ME#4LET L-FERERHEW
Fig. 1 The effects of the fermentaiive
pH on the cell-growth and the L-arg

production

1. pH6.0; 2. pH 6.5, 3. pH7.¢
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N #

e B2 EBRTAR oH BHIERN
BESHARSRNALXR (HRE—RA
WA AR IR/ NN AR B B R SR
ARERAX/NELLBIENER),
E&RA pH6S K 7.0, AEHEHEE
B EARARNEREE T oH6.0 K
BN B XA T R B G Bl S E B
AREFR, AREREFSHHESHR
FRRVE L R A e XA RAT—
A BR: ERERG T, “ERTA LI

20 . 2
- x 3
%2 ]
e} / i
E%lo
E G .
A
o 2z 4 5 8 i

A% 4 Consumed glucose(?)

B2 AREE oH T L-BEEERS
MHREHENHEIXR
Fig. 2 The relationship of the L-arginine
production and the consumed glucose under
the conditions of the different fermentative
pH
1. pHe6.0; 2. pH6.5; 3. pH7.0

AT, IR OO T Z ] B 4], 18
IEF A A IR L ik b &K,

BAHE—57 200L REBERRE
B PR 20 B U 1T REBEARREIER
BT 2.6L & FRLIRSMEEE, oH BHE
6.0 FHAYP= 8 24 26.2mg/ml, pH 4 6.5
7.0 M aYm e e B R K 31.7 mg/ml,
JREL, ERORHIE £, oH HIHET 6.5~
7.0 AT,

(=) #h\BERiSH

WHABELERCORN L-SEBR 8
HEPHERESFNREE FUAEAX
fI¥e  RIIEE 2.6L aXNRERELLRT
AREBHEEE, BARRN AR R, T8
FRHEMAEE 1:1.0vwm B, R TAERN
BEFEEE IR A RBP4 SR TEBEREHL K 800c/
min ¥, R TiEA 120.75vyvm, 1:1.0
vyvm f11:1.5vwm (EERRE 2D, A5
HF U AR B R B B KR R
GEE A E AR BN, RO AR
AR Ko EEAFEFEBERENHE
A LAY Koa M 22207 BoRRE R
FoE] 2130077 B, PeERETHAR MR 170
mg/ml ME| 24.0mg/ml (F 3)o FTLL,

*2 REAERARRY L-mEREROERC. L RE#R)

Table 2 The effects of theagitation and the aeration on the L-arginine
fermencation in the 2.6L fermenter

B st AR E
Agitation (r/min) Aeration (vvm)
* aeration=1;1 vvm * agitation=800{r/min})
500 800 1000 1:0.75 1:1.0 1:1.5
L-amm 4 17.0 21.0 21.6 18.0 19.9 4.0
L-arg (mg/ml)
EEEL
Growth (%15,0D) 6.523 0.553 0.590 0.560 0.518 0.642
RiA
Period (b) 84 80 84 78 78 88

* gRARNOEERY,

The totsl glucote conc, in the medium for zny test sbove is same.
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23 BESEE Koo ¥ L-BEpfRnEs (.60 ki)
Table 3 The relationship of the oxygen transfer coeeficient Kya and the L-arginine
production in the 2.6L fermenter

BHARE : N , R
B BRE L-r@ g
?o’:’;%;;e:;a?;f:; Agitation (r/min) Aeration (vvm) L—a:’g (mg/ml)

122 500 1.9 17.0
192071980 800 1:1.0/1:0.75 21.0,19.9/18.0
2130 800 1:1.5 4.0
3870 1000 1.0 21.6

. 7'0.
X X * A
[t
6.0 *
&
501
- 40
14
f =13
E
£
B - E
U-r 10 £
T
05 = =
— g #
S o 3 3
Soodp 2 oo &
5 5 » &
I *
&)
x M3 ® -
&
=
L o 10
o1F
G M

#}iEl Time(h)
3 L-EEaBIRQ0L ZAE)

Pig. 3 The time course of L-arginine fermentation by the strajn 971.1 in the 2000 L fermenter

1.%% pH Fermentative pH; 2. Bifk& & Growth of the cell} 3. L-g& R ® L-arg
conc,; 4. KHBEEE Glucose conc,
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& 9

¥ g 1 &

WHUABR—HENNTFA R B &
(ERARBRRTX—&8%), 7200
L b5 4R % W X b (e 1:0.8vvm 3§
F 1tlOvvm 5 1:1.2vvm ) A {E =B {E M
24.5mg/ml B0 %] 31.7mg/ml, 7£ 2000
L @ ERsREst—FREE & 1 it |
FHESENRUHER &M 366mg/ml T [
£]294mz/ml ({EEIERAHE kL mud
RS SFESEEIE B,

S G PLEE AN S0, B8 APRAEYTR
BHAVE R EZRITUM LB D R 2 R 8
NADH,;, FADH, sy S L LI ATP By
o F L-FERARLEN, 1 mAOT
RASREAND 2/3 WA F HE %, AR
E (4 2/3)Fr TR ATP, R&ETS
T E T ER K i & mE s m (s m,
Lysine F1 Valine H)FEELWHE, Aka
shi TAEH L-HEBRABIIAR X H
ERE D RPERASRA— 00
ETFEAnkEfgEBRROHRETRS
AR S IR B I Ve R,
FEOMNTMREAREE TS T R0y LK
HEREFEELE LR EAEY B
LA, TF ek Al F2 s ml e i 1 XGE
EEAY (AR A Y,

() #2000L @i Foiiawidle

TR A F, #2478 20001 &
FRECESIT T EMRER, FHEE 29.0
mg/ml, BEPEIAE 32mg/ml, 20001
BERVERREEILE ., ReERERE
B, PR FIAY R B L& TR,

(B) ZBEP L-HEBRe 8 5 i
L 4

RIS 2001 % BF iR iR AL

&L, HEEFREE-SHEHINEET

REIZ. ABwameRE, Es
PHEE T 22 O R I L% e, Be B i i
R, BRICERGEGE L-Mamh

ERILRSE RS, RETS18SE£E
21 BRI YR ALK B iR
BRI EY 559%, & 7%
66.04%, REPEREANTZRG L= H
RREIEE LEEITRETZ A H4ER %
TEARE,

it gitn

L. 75 200L.2000L G E#i# b EHR K
AR SE G T A PR T AT 474 4k
TEFE AR,

2 BRI T MR B EARNDE
F—EHKEE,BIIEY oH, E5EE
BG A EE, FIR SGE G S kR
R, FRTRHANEEER, BHY
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o RLERERBASSEEER
H PR PR DEEE . BN B R
AR EATIEIE, TR Mds a8 082 m
TREBRSRNEEEARE, X088
PSR TR Rrosta

3L-BuRABTIZEEFE RN
BEA pH BIRTTEB S EEN, MIES
PR 9711 TARRY L- Y&l % B
FEIE T oh 254y AU E 1T B= B AL
LA E, PR EYE, B
RELERERGEZNEED GXae
G FSEDE At PR s -
REERFHERNE R LA ED), i
Vhs BTERBERG AR SIS SR E A
FRRE ,ERE Rt g #H— ks,
b, B TEN S EN BRI R
miEsthaE —ErEE,

4 EARIOTRE N R BT S
FLRVEETE b, M —P R TR R
Bl L-HE B AN RARE, Rk
WFFT R e LA EEE L,
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STUDIES ON THE SCALING-UP OF THE L-ARGININE
FERMENTATION PROCESS

Gong Jianhua

Ding Jiuyvan

Chen Or

(Iustizute of Microbiology, Academia Sinica, Beijing)

Zheng Cuifeng

Liu Zengian

(Zhuzhon FPharmaccwtical Faciory, Zhuzhou)

The previous papers reported the resulrs
of the works on the breeding of the L-argi-
cine-producing strain 971.0 and on the L-
arginine fermentation in shaking flasks. Then
the further study of the fermentation by the
strain was carried out in a 2.6L-bench fer-
menter, 8 200L-, and a 2000L- fermenters
sep by step. The ahove experiments mainly
showed that it was essential comrolling the
pH wvalue and the aeration at the optima in
the scaling-up of the L-arginine fermentarion
process in order to accurnulate the more L-
arginine in the broth. Finally, in the 20000~
fermenter the accumulated conc. of the L-
arginine in the broth was 32.0 mg/ml (the

average 29.0 mg/ml). Meanwhile, the extrac-
tion rate of the L-arginine, 66.04% (the ave-
rage 55.90%), from the harvested broth in
the 200L-fermenter was obtained with the
extraction equipments on the scale corre;:pon-
ding to the 200L-fermenters. Furthermore,
the discussion about the resukts of the above
experiments was mathematically made.

Keyv words

Scaling- up of L-arginine fermentation
process; Control over the pH; Control over
the acration; Repeat-tests
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