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EXZFHITE BP 931 lsbSBE G
B BRRY = R4
ER/E HBX® B E 4W4H T

(FEMERBEWHAE X 100080)

W E BT EXHF AT (Bacillus megaterium) BP 931 MATEE GBI ER
. HEDBER0.7%, B 1 5 0.5%, BEH 1L 0%MELE 0.8% M MBI HE (K
BRIl pH9.0, X 8 /5 pHB8.0) &, 28C R % 3% 5= 44h. 14 R B EEH KK
Y. EREHRENN 90U/ ml. BEMEZMTIER 6h SMA, RS NI LR & B
101U/ ml. Ca™. AP". Su*" Mn™#il Fe' 8 FRAEM AT L Cu' 1 Co™ & T B £ 1051 &
L BB, Zo™, Cd7H He' B FREMEEE KRR,

XA EXFMTHE 8K GRS

HERGMIUMRMHESHEL T M. & f-HMER A E RS, &
TUFAHSRARBRBALRE S, hEEE G R - £ 2B SR 2 B E L s
B R B AL B 3 4 2T VAT 6~ B M (BT AK 6~APA)F1 7—
BEB LB AL ASM (R 7-ADCA) , X7 LUFI I KL BT LA BEALEE ), i B
88 6-APA B 7-ADCA 2 7-ACA HINHEHNYH LMBEH & X4 R E R~
FRE GBAMARNARS TR, EXFRFEFRAEEE G BB HE
—~EEFCATARE GRILRBNE™Y, HFE T ABNEMHET T, 28T
BERGEHEN. AREEKXFHITE BP 931 HASEE G BLRBITAE Rt

1 HHBFy &k
L1 BFh

EL K ZE 4T 8 (Bacillus megaterium) BP V9LALRETAETET, FESEAK
1.0%, 4 AH 0.5%, B 0.5%, WEB 0.5%, WM 0.5% MBI E NI I, 28°C
B 16h S5,
1.2 FER#H

WHRRE, R bR ) 5, R S, AR R EA TS ;2
BE. FTYR 7%, LB R. %28, 58 98%., LBHN— 5. 6~

* EEEABHRXEE.
SN LIENER S E,
EXF 1954 H 14 A,
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3R EE PR, LRSI .
1.3 EHE
131 B FHREE(%) . BEET, A | 505 BEHE 1.0. £ pH7.5(LEEH=
f,pHS5.5~9.0, i F iAKW %E ).
1.3.2 PR (%) AR 0.7, JiE 1 % 0.5, BE6HF 1.0, X 2.8 0.8. & pHIO
{ EAEIN =) " pHB.2~ 10.0, B4R ).
1.4 #FRF&

250ml = HAEFTIEHEE 20ml, 0.06MPa K E 30min J5, ERHHHEE IR, T
28T feEIREE H IR (250r / min) 35 ¥ 16h S,
1.5 EMEE

250m! =R =M L5 & 20ml, 0.06MPa K 30min /5. EH=-"AEH FEH
Iml, F 28T hed LR K L& ¥ (250r / min) % 3% 44h, 4000r / min B.C+ 10min. 78 L
HRAVRATFEE G BILBEHR.
1.6 HRREKORE

BEMN A ZEFNEFERNIERE, 4 IBE 1045, B3R 0.5cm HERT
600nm PR, HEAFABKEN 4, BRAREK,
1.7 %8G BRUIBTIAHRME

B WAL AIT. B 00643%6—F8 K32 Z BE M W BRI W (U pHYT,
0.1mol / L BERR & 44958 — SRS ARG LAml FiXE S, F 37CKEFiRE
TGS, MAE SR BN 0.1ml, f#E 10min, A 10% =S REEEFE M 1ml 2R (51,
B4 0.5cm JGAR BT 405nm 3 KmOCBE. A4S 6-HE-3-E R THE.

PEEREST.E08HEY TS Lumole— B - EREFIRNEEREX R
1 Rk F1 0 (TU).

2 FRAnitw
2.1 BRET RN

LOT7%W A &, R SRR i m. & | R0, WRE I~ RERRE,
BRI RS R IR , B PRI .

HEFBEREFEPHEENEMNE, B -Mle, SR 0. daERER e
% 0.7%.
22 SEXEAER

WA RIE R LR, SR 2R, EmERERHEBANER. S
BEP, 8iE 1 SR ERE.

M BEAEREPER 1 SHENBH TR, £R 40,48 1 85EH
B 0.5%.
23 NESEXERAEIR

REREE (FYR 77%), BRE(TYE 50%), ZFH (12 R SR E ™
BHFE, BEITUEFS. EFEPRMBIRSE. BERBENS. USE e,
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Bt KB FRLFR. R4 P ih, B ERAL, i 1.2 8 3 S BEEUEX I
LR, Brf ke TR KN THh R 0 - T A,

F1 BEOI%MTRAGER
Table 1 EiTect of various carbon sources on the production of penicillin G acylase
%% L & B ikl
Carbon source nzyme acuﬂty / Carboa source Enzyme acmﬂly /
iU - mi U - mil
HER Glucose 9.0 M &  Sucrose 4.2
AGHIER  Soluble starch 5.9 T #E# Mannose 3.7
¥ # Lactose 5.7 AHE Laose 3.6
¥ H Dextrin 5.7 A # Xylose 2.8
H¥W Fucose 5.6 WHHE  Sorbose 1.3
¥A ¥ Galactose 4.6 SRR {A%E  Arabinose 4.8
¥ Maltose 4.5 # ™  Control 2.9
E=# Raffinose 4.5
F2 mEBEMFEmAERE
Table 2 Effect of various nitrogen sources on the production of penicillin Gacylase
BB BiEh # W A 1%
Nitrogen source Activity / TU - ml™ Nitrogen source Activity / IV - ml™'
AR 1 5(0.5%) 9.0 KIERAF1.0%) 8.2
Nitrogen source No.1 Soytone
BUE I B(1.0%) 8.9 875 15 5(1.0%) 6.9
Tryptone Fish peptone
FHEBRE(.0%) 8.7 M 20
Beef peptone Control
F3 LoBRMEORNE
Table 3 Effect of some materials on the production of penicillin G acylase
o 8&iE N iR o e
Material Activity / TU + mI™ Cell growth (Agy)
K (1.0%) Yeasl extract 9.0 060
E%¥K (2.0%) Cornsyrup 4.8 0.60
#FiH(10.0%) Wort 1.4 0.59
D&M (10.0%) Potato extract 0.8 0.58
¥ # Control 0 0.05

+ W 10 f5/5 M8 #F. The broth was diluted for 10 times.

24 HSYNHHOEE

241 BRUARNMENFEAYW. AECBEREPEZBNENE, #1786
B, X 4T, BARPAEMFESY, (G EL RS, MEFNBESYRERT, SEXE
K. XZBBGERMER 0.8%. AR LICERII0HRER (0.3%) X, WHZEHE
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4 XZpENEHTREES
Table 4 Effect of phenylacetic acid concentration on the production of penicillin G acylase
ELRWE
o(phenylacetic acid) / (%}
B
Activity / TU - mI™

2.4.2 ESWRINGS WX MRS A% R BRI R R I AR ]S, A
SN ERME IR 0.8% IRAF 03K 208, Bk 2 3% 3 T 44h, B TEETE /1. BB 1 AJLUFE
. B3 6h SEMRZSY. SR BE. 8F H iR HEMNERSH K 90TU / ml #£8%
11L.0IU / ml. #SFYHOERFEEERKFERGE. RN, ZR8E BEE
Mm%y, M THSYOMEER, BETARER, AEEATHENSL, BHESTE
B RO, TiMER W L B hES LR, X5 UHk[10H0E 3.

% W 36 %

0 0.2 0.4 0.6 0.8 1.0 1.2 14

1.2 29 4.6 7.2 2.0 8.5 6.8 5.0

T_. 12 g >
E oy - 2
Y = T ior ] <
= £ A » 5
R:_;s ‘“30% o 8t ~0.80 ;

S = = =
23 loscE % Of P |3
s S R - 8
g 4 J 0_40ﬁ = : 4F b1, 40 ¥ WQ.O

9 -y £ #
o 2 0.0 % 5 2t J0.20 g a5
B & &
: A L i a . —_ =] . PR L . Ja.0
9 2 4 B 8 10 4 16 0 8 16 24 32 40 48 56
th t/h

E 1 RZEE A R AR
Fig.1 Effect of addition time of phenylacetic acid
on the production of penicillin G acylase
1. ¥ T W% 71 Final enzyme activity; 2. %417
ESWERYE K (RE 10 %) Cell growth before
adding inducer (broth was diluted for 10 times).

25 SRMiESHEmaIERE

2 HEEGREETENETE
Fig.2 Time course of penicillin G acylase produc-
tion
1. B¥iE 7 Enzyme activity; 2. S K (BB 10
f5)Cell growth (Broth was diluted for 10 times); 3. ¥
% pH pH of culture broth.

HA MRS RIS YL 0.1%MEE 2 SUINA B PR AR 35 2 h, B AT~
BAYREm. disk 5 TR, Ca™ Al*. Sn*' . Mo®* # Fe*' B FREEMMTE R Cu™ # Co™ B
FTEEMHHEK, REBEATME 2™ C M H BT R NHREKBER.

2.6 IEHBEN pH HEHRYEB

W RERH pH RERFME. REEEW, AR, %6 R, HH~ME
HER pH BEBE, 7.5~9.3; BuE&d pH X9 0CKHE/EH 80).

2.7 BNERMROKER
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TAREERF TG 7MRR., 278, KE-HETEREY 26~28C; B3
WEE R 28T,

£S5 SRESUHTHRNHER

Table § Effect of metal compounds on the production of penicillin G acvlase

HYMEN MMk HIXMERE S WRER”
EREED SRELEY
Relative Cell Relative Celi
Metal Metal
activity growth activity growth
compound compound
/(%) Awo /(%) Agoo
A Non—added 160 0.60 MgSO, - 7H,0 101 0.60
Li,SO, - H,O 101 6.60 CaCl, - 2H,0 68 0.4%
NaCl 102 0.62 ZnSO, - TH,0 0 0.01
NaH,PO, 77 0.48 3CdSQ, - 8H,0 0 0
Na,HPO, - 12H,0 100 0.60 HgCl, 0 0
Na,B,0, 92 0.50 AICl, - 6H,0 25 0.43
KH,PO, 83 0.52 SnCl, - 5H,0 15 0.49
K.HPO, 100 0.60 MnSO, - H,0 5 0.38
K,S0, 102 0.61 FeSO, - TH,0 61 0.54
Cu,80, - 5H,0 2 0.01 - [[CoCY, - 6H,0 10 0.03

* BB 0 fSITMEIE  The broth was diluted for 10 times.

&6 IRFBEE pH HEEREINR

Table 6 Effect of initial pH of medium on the production of penicillin G acylase

HfR B pH Initial pH 65 70 75 B0 85 96 93 9.5 100
MiE S Activity / IU - m]™? 68 82 85 86 89 %0 88 B.1 5.5

7 HFREBENTHHEN
Table 7 Effect of cultivation temperature on the production of penicillin G acylase
BXHE (/T 24 26 28 30 32 34
15 J;  Enzyme activity / [U - ml™ 6.7 8.7 9.0 8.5 7.1 2.5

23 BESEMTRARRE

7 250ml =fAMPRARFERMESRE, REGEK S%ERBEAMT, #5776
K. %8R, 250m! = AR 20~ 35ml B3, M HR A I 2 AU RUE
29 IEFFRTER EERAGN N

TAFER IR R B, MBS 3309 pH EARIE N, B2 5, ZEEK
B, PEEERtIE R, 3% 40h, pH (5 F A E 8.8, BIMIVE K X R BB, FRRIEFR
Bl 5 9% 44h, pH L LT, BB, 77 RS B X BB RS (9.01U / ml) ; 4 K 48 Je
[l pH L b7+ Z 9.0, s Mk 520870, W35 FK AR A,
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F8 ESENTEAENE

Table 8 Effect of acration on the production of penicillin G acylase

S - LY
Medium volume / ml
Mish
Activity / IU - ml™'

10 15 20 25 30 35 40 50 60

8.1 8.4 9.0 9.0 9.0 8.8 8.0 6.5 3.8

s * x W
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STUDIES ON PRODUCTION CONDITIONS FOR
EXTRACELLULAR PENICILLING ACYLASE FROM

BACILLUS MEGATERIUM BP931

Cui Fumian Han Wenzhen HanHui Zhu Lizhao Wang Zhenxiang

(Institute of Microbiology. Academia Sinica, Beijing 100080)

Abstract Production conditions for extracellular penicillin G acylase from Bacilfus
megaterium BP 931 were studied. Liquid sced was prepared by cultivating the strain in liquid
medium consisted of 0.7% glucose, 0.5% nitrogen source No.1, 1.0% yeast extract at pH 7.5
and 28T for 16h. Fermentation was conducted in 250ml flasks, each containing 20ml of me-

dium consisted of 0.7% glucose, 0.5% nitrogen source No.1, 1.0% yeast extract and 0.8%

phenylacetic acid (Na'salt). The optimal culture conditions are following: 5% inoculum size,

temperature 28°C , 250r/ min and cultivation time 44h. Enzyme activity toward 0.0643%

6—nitro—3—phenylacetamido—benzonic acid at pH 7.7 and 37T for 10 min was 9.0 TU per m!
the culture filtrate per min. When inducer, phenylacetic acid, was added after 6h of cultiva-
tion, enzyme activity was enhanced to 11.0 IU / ml. Enzyme formation was decreased by
Ca?*, AI*".Sn**, Mn®*, Fe*', Cu*, Co**and strongly inhibited by Zn**, Cd**and Hg".

Key words  Bacillus megaterium, Penicillin G acylase
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