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FRANREENETEZRLEBHRAR
W OB REX

(PEMFRERMEDHRAR L5 100080)

W E.HE KFMANT A Bacillus megaterium VB EBEEB LB ELIE N BES2ESY
#H & Eupergit CH B EERA L SIANFERECAHAEERLERAL HE 1400ug X
H. BEtMkETEXMWAEIS pHR. 0. MIEKRE AN 55T, % pH6.0~B.5.REMK TF 40T
HEZAEENRE., EpHS. 0 BEFITCH B EHEIFEEMEAXREREH KaR2x
10 ?mol/L K Z B R 3 P E a7, i H B B K, 8 2.8 X 10 2mol/L;6-APA H3E B £ 44
HALOHER K0 125mel/L, BEESKEEEE SRREN% A 2004HF,
R BT 3% 5 80% 754 ., 6-APA W 2 F ¥ 3% 89.48%,

XBE: EXFATE BT BEEBRLE,FEE,Eupergit C

PESEE Q55 XWARIRT:A I REEH S 0001-6209 (2001) 02-0204-05

HNMELRETUBBAEERMENSETENBENLZABR L ETFERRL
mEt 2, AR SCHRE P IR B A ORI B S Eupergit C /E KM MECR B S LT B XK
LM R BT AER .
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1.1 #t#
EAFRAERSEEERABHREGATEREHAD ., FBE GHLE G A4

24P, B Eupergit C M E ROM A RA# O, HAWAIEETERM.

1.2 &

1.2.1 EEABEINE . §BERLBABFEEFES 0 TFHEZR, AR

NaOHBRBE LMWK Z MBI AMYMWEERR., ERBEWNT:H 0.02mol/L,

pHE.0 BB B s MBI 77 5% W HF B R F ¥, KB W 60ml,37°C W #4 15min,

ABELEER0.3(BE)ER. HEZIEHR B MBS EN 0. lmol/L. NaOH

YRR S pHIS. 0. MW IT T 5L [ AT [ UM I B Bl I AE A0 NeOH ETH L, R, BER

7 i 1) F1 NaOH S O #E BT BB EAEMNIE N, US4 H KB lymol *EXFHE

HMEERE R 1SR,

1.2.2 EFEKEAH& .28 ROM AR EU#N,

2 HRAfritib

2.1 BEE4EHHER
2.1.1 BEMNEELBEBEIHER . EAARETFNsESLBMOEN SR NE 1-a

EEMWA B WO1961- ), T, dbEHA, TRH, AER LB,
g 3% B M :2000-03-16 , 4 @ B ¥ - 2000-08-23
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&k BEEE N 55C,
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Fig.1 Effect of temperature(a) and pH{kL) en activity of immobilized penicillin acylase

2.1.3 B4 PHEEE . HEEABENTAR pHENZEmE T, B 37CKB#
B I19h GERL,H 0.2mol/L.pH8.0 WHERRE MU RS M EBEH. SR NEA 2-a,H
EEE pH6.0-8.5 MEE N thERE, & pH7.S LABREE.

2.,1.4 BlEABYARESE . BEEHBEEET 0.02mol/L.pHS.0 # B M B, 4
FAAREBRERBHE 16h, REMERE N SR UE 2-b, BETHBEOCLUTENR

E o
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Fig-2 Effect of pH(a) on stability and themol stability{b) of immobilized penicillin acylase
2.1.5 BEAMYRARMEE RREBEANZOOHER - AFARAEENTERER
FEpHS. OB IICHEMABTERNWEE,HHITHEH 0.05mol/L ELMB 6
-~ APAMARBENETBERBRAFENEKBOEE, UEBERENER BT,
1 7 B A B3k B A bR 4 Lineweaver-Buck B (E 3), mE 3 58 8 & & /LB
EBEGCHREUAREHR K, H2.0xX10 *mol/L, BMARNEFE V... % 1.33mmol/g"
min{( TH), MARZBANEREFH . FYUTERAINEETE B, 228 TS H
MHA,BETSEDROSHEFRBRNRBSME H K KA 2.8x10 *mol/L. h0A 6-
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APARMAKREEH M AR KRNEFE, Bt 6-APA NIEZFHMEF , xS
MH A A sh 2 BERBWHEFH K, 0.125mol /L,
2.1.6 [5G LB E0 (R AE R E o« R AL
BEEpHT. 7T WRFBRFT.BEERT
2 (20C ~35C )M 54d, REIE N 87.6%;
FER 104 BRBIFEN 79.43%;# 4CEH
FHR—FFH N THE T,
2.2 EEEEHXEBEEHNE6-APA
2.2.1 FE EKENKBEEFN6-APA

0% 1074 !

gx10°?
2 6xio?

421073

1. +0.05 mol PAA
2. +0.05 mol 6-APA

/*w"' e T A ENCE VA Ch- & % 3. kA
%% EAMAMEEENVEE.SARBR.F
1/(5] EEREESH LU LB RE S BEA

W, BB EIE 10% A, BUR A8 49

B3 BEENXEH Lineweaver-Buck B FHEANIEHRN 0% . RIEERSET,ZREE

:?lg.S dLinew.vea.ve;—B;ckvplote:o};.imr:]obili:.edhpenlicilli? acg; R BENRE S FZMmE, %k
ase to determine the Ka Vm and Ki values of phenylacetic zci R
T i;?gf;w,e_emwmmjmw

FHEEEM 8g MA2SImL HED0HF MARMABRETEER, BHHEFTEX
12g, e KL B FIBE R KMEE pH ¥ RHHAENHE T, MR ERMRE, FEIH
RENEFERAKEERERN 6-APAWERNEMR, ZFRALE L,

F 1 Boan, B A 8% Kkt F1 EMREX KB EM6-APA WEKA KW
Iﬂ%ﬁ, 6-APA lﬁ[ $%'fﬁ ;10 % 7Kﬁ ’ Table 1 Effect of concentration of substrate on
af B 5k 3 K, 6-APA B9k KBS A 8 hydrolysis time and yield of 6-APA
B 12%By k@Al | A E KL 6-APA Concentration of substrate/% 8 10 12 15
Eﬁ&ﬁ%%,ﬁ%)}(ﬁﬁﬁﬁﬂiﬁﬁ, Time of hydrolysis/min 50 50 56 90
IKERRT ] FE K8 B ,6-APA IR 5 Yield of 6-APA/% 91.12 91.48 962.32 92.15
12%#%iE, UESRRR, EXHER
ERWE WO RNBEER, FRTRSAPATR, EHHRNRE LMW MNT
EHmHR MmN RARER,HT 6-APA AR E  KERBKfAAEZ, B
M, BRE AR APRE , HFAERA 6-APA =&,
2.2.2 BEEKEHE-APA: I LA, FRIUEELHE 8g(RMIE T 470 . 5ug, FKE
73.28% 97 E TME SN 1760 9u/g) =D ERBEA B F R0 . BRI E 8% , ki
RE 37C \PHB.0+ 0.2, PH M X 2mol /L B NH,;OH K, K BRI N 6-APA, T EH
EUBOERAREEN 6-APARKER, TELR . BAEHBEER 20 HEGMERNE S
A 388.3u/g. 0K 5r 72.44% (& T 15 71 20 1048.9u/g) , 16 1R 80% . L EN B
ERBEHETHE 621 #. 6-APA BB ITE K 89.48% (R 2),
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%2 FELENKERERS®E 6-APA FIHR
Table 2 BPata of penicillin G hydrolysis to 6-APA by the immobilized enzyme

No. Penicillin/g 6-APA/E Yield of 6-APA/%
10 12 6.200 88.98
12 12 6.189 88.82
14 12 6.188 88.80
16 12 6.318 90.66
18 12 6.323 90.74
20 12 6.207 89.07
22,23 24 12.448 89.32
26,27 24 12.348 88.60
30,40 24 12.446 80.30
45,46 24 12.484 B9 38
48,49 24 12.618 90.54
52 12 6.336 90.93
56 12 6.316 90.64
38 12 6.217 89.22
63 12 6.284 90.18
66 12 6.214 89.18
08 12 6.292 90.30
83 12 6.237 89.50
120 12 6.196 88.92
130 12 6.209 89.10
140 12 6.175 88.601
150 12 6.139 88.10
160 12 6.154 88.31
170 12 6.204 89.03
180 12 6,246 80.63
190 12 6.259 89 _82
200 12 6.270 B9.98
Mean 89.48

HEXFRAEEAFERAMEMELIAF AEL LN SRS YR Eupergit C
CERE BEMMKRTREANEESATERBLHE. SXHEET, AR RERAF ) % H
ENEFHEECBYEREE-—BNER. KARNHUEVESLBTS, S2REHLL,
BN MAA TS BB PH X 8.0, 18 T2 088, % & 5 ik 4 X3 J0RL 88 9 F36 JK K A F
R FEATBERABHZOCAPATI L ENHE, BREMAKBTERL™ 6-
APA, P in X ik 89.48% R ME S LA MEMEHRENE KKK TRl Fn
MERSEEZBRTAMBXTHLRBEHNH. SCEHBORE, HHTREHE
B, GE - EBFRNRE,

F—AE AYURRETFERNERKEREF TES 6-APA B . Bk ok X3 E &
tEERREEMERATE—FPR,

# £ x W
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STUDIES ON THE IMMOBILIZED PENICILLIN ACYLASE
ON POLYMER BEADS

Han Hui Xu Guanzhu
( Institute of Microbiology , Chinese Academy of Sciences, Beijing 100080, China )

Abstract: The extracellular penicillin acylase from Baceilius megaterium was immobilized on
oxirane group of Eupergit C beads. The apparent activity of the immobilized enzyme was
about 1400u+g~ ' (dry weight) . The optimal pH and temperature were 8.0 and 55C for hy-
drolytic reaction of penicillin G, respectively. The immobilized enzyme was stable in the pH
range of 6.0~8. 5 and at temperature below 45T . The apparent Michaelis constant for peni-
cillin G was inhibition constant of phenylacetic acid as competivive 2 10 " *mol*L "'and V,
was 1.33mmol g 'min~ ' {dry weight)at 37C and PHS8.0. The inhibitor and 6-APA as non-
competitive inhibitor were 2.8 X 10 ?mol+ L™ ! and 0. 125mol+ L Yfor the immobilized en-

zyme at pH 8.0 and 37T , respectively. The remained activity of the immobilized enzyme was

about 80 % after operating 200 times for hydrolysis of penicillin G to 6-APA ,and the average
vield of 6-APA was 89.48%.
Key words: Bacillus megaterium , lmmobilized penicillin acylase, Oxirane, Eupergit C




