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B OB AXBMAHE ASLSOS T RAASAE TS RMBMABAAEREL, FETHR LK.
AL EHRMR AR PDH ALAB R ANBEAY A AXRESHBRALAEARS . HHH 1.0g/
dL, & & # 3.0 g/dL, &4 0.3 g/dL, 8 & =47 0.1 g/dL, s sk 4 0.02 g/dL,L-% &8 0.01
g/dL, 2k ¥ 1.5 g/dL, 4% 30 ug/L.$k &k 4 g/dL; pH 6.5, s & b, &t & 8 &4 64
fefle, FRERANH 250 mL 4= A#E AR F 25 mL,37 C, &% pH 6.5,3% % 18 h ik 7] *
Bididk, mE8EHTik 129 U/mL,
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Optimizing of Fermentation Condition for High-production
Glutamic Acid Decarboxylase(GAD)

YANG Fan, LI Jiang-Hua*, XU Yan, FANG Jun
(School of Biotechnology, Jiangnan University, Wuxi 214122, China)

Abstract: Compositions of culture medium and fermentation conditions were studied to improve
quantity of Glutamic acid decarboxylase (GAD) production by AS 1. 505 liquid fermentation. The
optimized medium and conditions were as follows : glucose 1. 0%, tryptone 3.0%, NaCl 0.3%,
K,HPO, 3H,0 0. 1%, MgSO, 7H,0 0.02%, L-Glutamic acid 0.01%, corn steep liquor 1.5%,
biotin 20 ug/L, bran 4%, initial pH 6.5, 37 'C, liquid volume 25 mL/250 mL baffled flask, 200
r/min, for 18 hours. Under these conditions, the activity of GAD was achieved at 1 290 U/mL
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CHAHRESE FEMNARERESEXS.
EREYT . NE B IMRE.KEFE.E
AT B )8 (Proteus vulgaris , P. morganii) , Lk R #8
REMFHABSEHRFASEARBEANE. KHFTHE
AARANTERBEREE N, PO e ERER
B A X 4> F R B R 30 77, BA 2 M FroBE Rt
B (PLP), & & bR ZIEATH M, 3 L-#ER
BESE, T BE. £ % RS RN mH™.
EA5RIE. M GAD P EREREANKE E
coil GAD, RELHL B i, R i H B WK GAD P& A

REWHWE. GADUTHEREPHETERBERE

B, =BE % 10 ml/L, dif s 6 MM ER 53 000
Da W3HB , BT URE — 2 FHRBRWLE BN
AIBERARE MEREBE.REARKE.RT
pH6 OB AEBER RERYR L-AEM, pH
4.0~4.5 ZEMERET.
EEBEIMSERBABRSKEIERER
REE S AT, (18 KW #F B AE 3R K 7 i
BEEEHBEHNSEAREARNE.

1 #H#HEF*%

1.1 ##
1.1 #&# KBHE ASL 505, B+ FhBe ik
X /L
1.1.2 k%

D) #HE A BEFHRHUR 4.5 ¢/dl,pH AR,

2) REesEFE HEW 1.0 g/dL, HAK 3.0
g/dL, & 4L4h 0.3 g/dL, BB —4 0.1 g/dL. B
M4 0.02 g/dL, L-A E 8 0.01 g/dL, EXKK 1.5
g/dL, £¥ & 20 ;J.g/L; pH 6.5,
1.2 ¥FHE

Bl & BE s JR 2, 40 % 25 mL $r IR B F 250
mL B =M, 121 CKE 15 min; HEF E IR
PSRN EM R ABIERET,37 CHER
% ,33F 18 h(200 r/min),
1.3 S¥iAE
1.3.1 2% ¥ HTROBLEREHIC
.8 10 mL £EE®W ,4 000 r/min B.0» 10 min, &
EEBLCREHERITBEHEEE,
1.3.2 ®ERZ  BO0.5 ml KEEW,4 000 r/min
B0 10 min, & LWL 0.2 mol/L B EME
#(pH 4.6)10 mL,37 CHEE/KBHET 10 min(200
r/min), 37 B ¥ 7K ¥ 10 min £ 1k K B ,4 000 r/min
B0 10 min, U L ERGER Il EERT=4A
B, A 39 mL KBS, RE 1.0 mL Fiff

EREP . MA 1 mL BRI 6 REBA 0.4
mL RERPOERHERE SR >5.200,. 3R
A7, @87k 10 min J5 VKK 20 min, A 3.1 mL
MK, RIGTE 630 nm 43 DA™ HIE v EET
BA B S5 WROGEE 5% R M bR ok il 4R AR AR R v B 2 A
BRI D&, B SIS . BEIE BB X R B
B BAMEARY AR | pmol y-BETRIIE
FIEGEA 1 ME AR,
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FEHEIH ,4~16 h HIZEM B AR A KB 16 h At
BiAEKEPIES. M GAD BE /11 20 h 68
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Fig. 1 Effect of culture time on growth of E. coli and
GAD's production
2.2 FEEIR X BRI R
BMEMAEYHELERTE, BARNERY
MEMRBETY(BEBWER . CEMEYAER
MEERBRE. FEKMEYFREE R AN
BALEYHMENRK. Him 1 eg/dL WATEHRE
B OFLRE R CE R R E VR IE S
HEHN N EEN S0 g/dL, HALH 0.3 g/dL.BE
ME 4 0.1g/dL, BiBREE 0.02 g/dL, -5 H ®
0.01 g/dL, Ek¥ 1.5 g/dL, =% 20 pg/L; pH
6.5, KEEHEFE 18 h WIEGTE . 45 R A 2 FioR.
M 2 ATLLEH, RRABREN=BERELX,
BB DB MR R, R 18 h AT MR g
1119 U/mL, T E R B EBAENEFEH
.
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Fig. 2 Effect of different carbon sources on the enzyme

production
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T (R T R v RS B R 3 BT
Ao FEIEFFEPMAR R B WKW w55, 25
0.2 g/dL.0.6 g/dL.1.0 g/dL.1. 4 g/dL.1.8 g/
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Fi KB 18 h B EF %1 119 U/mL, fT A% &
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Fig.3 Effect of the concentration of glucose on the en-

zyme production

2.4 ATREEBEX KR

KB IR R R RV LR A PUE R B AL AR
RENERGEN. TRPEER2 g/dL HBERH.
RE iM% B8 EOBEIAE K40 N.
HEHE 1.0 g/dL, WAL 0.3 g/dL, BB E 8
0.1 g/dL,BiBe#E 0. 02 g/dL,L-4+ & # 0. 01 g/dL,
FKHK 1.5 g/dL, MK 20 pg/L; pH 6.5, B
AR RN BB R, BRI 4 PR, B 4
AL THLRBRAFHF R A8 7= 8, A LA BN
REsF IRt KB FF A Y W BB R 8, P &
BHEMBRAXKTEEE. —FETEENEN
x5SR pH MM S B M ME . —FE
AREEAENRBEF EERAEYERERKREMY
FRoFHERMAERKR MREEKERERHBR
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Fig. 4 Effect of different nitrogen sources on the enzyme
production
2.5 EEBRRRENBEOEN '
EHEAFARRBABENERE, 25 H
1.0 g/dL.2.0 g/dL.3.0 g/dL,4.0 g/dL.5.0 g/
dL, FEAFEAKRRBKEX Bl Ew, K€
AN NEEFEL 0 g/dL R 0.3 ¢/dL . BERE
ZH 0.1 g/dL . BERREE 0.02 g/dL,L-&% &M 0.01
g/dL.Ek¥ 1.5 g/dL. Y% 20 pug/L; pH 6.5,
BB A 5 Bim.
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Fig.5 Effect of the concentration of tryptone on the en-
zyme production .
HES THL, EABRRBEREE 2~4 g/dL Z
EjE L, BEREAK. ZRIABHFER, e
HPECBREKRESR 3 g/dL.
2.6 EMEREREXBENYN
REHERARSRAFERKFTTFHLSBAE
KETF EREARE REX U ECRABBELTR
MEFEEBREEK . BELEMESIHERKEF
HEoRREXERK. EERETEMAFRENE
WE, 551Kk 10.20,30,40,50,60 png/L,HFUEH
A EEAFEDRABEEXN T HA LW,
BRERTCHI NEAWK 3.0 ¢/dL. B 1 g/
dL . #ML# 0.3 g/dL . BEREA % 0.1 g/dL. BB
$£0.02 g/dL.L-5 % 8 0.01 g/dL. EX¥ 1.5 g/
dL; pH 6.5, &5 0E 6 iR,
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Fig. 6 Effect of the concentration of biotin on the en-
zyme production

B 6 B BRI —E B i A Y E T LAR #E K
Bt e > W s @ BRI AR M 2 TN BLTE 30 pg/L R B
18 h 3577 W 55 U , {EL A= W) 3R 2 e o 1o L 25 0 o)
BHE . FTLLESE 30 pe/LEN AW RMRIME,
2.7 FERRFRREXEE KN

ERREEREBETPH -NTEERE, EREF
BEEENEPERPIRHEEARRAKEE, £
M AE 7= P T AR E KR K AR B A A K EF R
HE. ERBREFEPMARFERMHEKRE, 35
H 0.5 g/dL.1 g/dl.,1.5 g/dL..2 g/dL.2.5 g/dL,
3g/dl, I AME, HERSIEAK3. 08/
dL. # %% 1 g/dL S AL4 0.3 g/dL . BERE 4
0.1 g/dL.BEM % 0. 02 g/dL . L-AE R 0. 01 g/dL.,
HHE 30 ug/Ls pH 6.5, BEAREAEEEK
BEST P BRI R, RS 25 R NI 7 BT,
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Fig.7 Effect of the concentration of corn steep liquor
on the enzyme production
B7TER BZMERKTURGEE, HEX
KERWH R 1.5 ¢/dL B K B 18 h 3k~ K ¥ %,
Fridses® 1.5 g/dL fE R EXRFMFEmME .
2.8 HEFEMEXEBENYMW
FERBE Tl 2 7 IR R A% B g — A i)
B, BERBRBNEERBERM SR, FXRTR
T BERR LI R Y 7R 0 B X T4 R R Y A I
HEVIBWYWA . BRUESEESARBREH
B0 75 I Y S I e 2 3of A IR R 2 T 0

EEREW, R TR BN ERE. RmptR
M BEEB AR ARE., ZREH, BMENH
BEMTHAERBERGWBEREAHERH,
HESHEMEERNEAE AEBREMEAR
EAZWET N THEABEIGLEEm. LHP
EETEHERMESHHR 1 g/dL.2 g/dL.4 g/dL,
6 g/dL.8 g/dL X FESE WM E ., S HAME,
HEAHAEAK 3 g/dL % | g/dL. . AkH
0.3g/dL. B M A — 4 0.1 g/dL . BiBE4E 0.02 g/
dL.L-%5 & ® 0.01 g/dL; pH 6.5, BSHl 53 &
TRBELE, WME, 4% LE 8.
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Fig. 8 Effect of the concentration of bran on the enzyme
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Fig.9 Effect of initial pH on the enzyme production
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30, 35 mL M FREE BRI 18 hWEBES o0 5 o L. A0S = 0. 1 g/dL. BUEEE 0. 02

MERE HRWAE 11 P, /AL, L4588 0.01 g/dL, BRI 1.5 g/dL. 44

R R I B KRS . 00 o/l et 4 g/dLe pH 6.5 B9,
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