UREZRAFEERN B FLERCK
BlEtEBEBRLEHNE"
BERE
(P EREBRE ST LR 10000)

AE: HETHUFAZEVESEN SR EBIE (Eupegit-C) HE&EEHEXFR
F#i (B. meguerium) PFARTFERBAMYTIR. AC 2B, BEMMRKLITHES
WmEREEEEN, R TRFNEESR. MABHMEAREREL, 24 EE
B, BB 136 176.510/g (wet), BEYS 7 BWCEEIL 53.7%, MELOMEE RN 19.7mg/g
(dry), BEEME B EIA 87.5%. U S8 Nk B0 & B e LG T R R E W,
LimBEEM 3121U/g (dry) EFHBI62501U/g (dry) BY, EEICNEE M 891U7g (wet) EFHE)
4751U7g (wet), JHCEE FIEE (BRI 9% 70 9% T REP) 26.5% M 32.5%, MEESK
BEE RN 6.9mg/g (dry) LFHB 112my/g (dry), BEROEEREMN 9% TR 80.5%.
LABBYSE 528 15510/ (wet), BEOEE BN 2mg/g (dy) HEEHLBIKBRTHEX Gﬂ*ﬁa
%3t 20 HMEF KRG, MREIENHR25%,

KRR EEM, HEXRGCRLR, FALK, BRREE, EXFRFE
FESES: Q93 IWRIEE: A ZERS: 02532654 (2002) 03-0024-05

IMMOBILIZATION STUDIES OF PENICILLIN ACYLASE
ON THE POROUS BEAD WITH OXIRANE GROUPS

XIAN Hai-Jun
( Instinge of Microbiclogy, Chinese Academy of Scienves, Beijiing  100080)

Abstract; Penicillin Acylase from 8. megaierium was immobilized on the porous bead camiers based on methacrylate,
N, N-methelene-bis-methacrymide, glycidyl methacrylate, Allyl ether copolymers (Eupergit-c) either directly or after
chemical modification with 1. 6-deaminchexane and L-Lysine. Directly binding with oxirane groups, the moet efficient
immobilization results were achieved. The immobilization yicld was markedly influenced by the ratio of amount of free
erzyme to the weight of the camier. The specific activitics of 89 up to 475IUfg { wet) and binding protein of 6.9 to 112
mg/g {dry} were obtained when the free enzyme added to the immobilization solution was from 3231U/g (dry) up to

* EFEBHEHEIH (No. 85-722-03-05)
WM BXE: 20010221, #EE B#: 2001-05-11
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62501U/g {dry) . The residual activity of immoobilized PGA in a recycling system at the 20th was about 92.5% < the ini-
tal value.

Key words: Immobilization of Enzyme, Porous bead camier with oxirane groups, Penicillin Acylase, 6-APA, Bacilfus
megateniu .

EFEE CRILBIRELKR SWBERREENENMEE, mAELKEp
BRI ARBEE, BMES EHATA™ - ERFTERME (6APA) M 7-HEBZ
BB AR (7-ADCA)™ , MBI EHE RMLEIE ™ 6-APA 1 7-ADCA EE R
Ve, BiLE, PRAES, BRI, RAKNES, E-HEEMNRLG TR
M. ATHEEEXTFBERLIBRBAMBLERRHIATERNEELEY.
P ENSBA (Methacrymide), N, N-F - K FAH B (N, N-methelene-Bis-
mathacrylamide), %7K P94 B8 7P B ( Glycidyl methacrylate) FI79 %545 /KB (Allyl glydidyl
ether) WBRATERMFILRER THES FCBRMIE. AERETRNEEFHRELRETE
W EARREIE, NMUERFE, T HAH ThEeth. Kolpillai, Pradeeo, Skovby,
Kramer %07 S SRR B & N HEEEST 7 IRARIORT R, MIAH B M B TLERIR SR
& Eupergit-c, FITHIEEE AR ESEMNRATREBRLBERGE T HEFHS R,
BATFI AR AT R B B B AR (B, megaterium) FHKKINEEER
MELRBROTIT . A SCHRETFFEES R

1 BES5A%
1.1 HH

FER CHE (PGK) AMILHE 4=, ST, BERK, R (cA), %=
FREXFRE (PDAB), BERE 8 (K, HPO,) FIBEM & # (KH,PO,) S48
HARAT LA, BETEERLEE (PCA) VAR FIVINAREENE
REMHE (B. megateruim) F=EM A EEEBILE, LLiEH N 451U/mg (pro-
tein) ", Eupergit-c B Kramer DM (21X, HEKR SHKEZIH 1; 2.6 (ww),
1.2 Ak
1.2.1 MEEHME. X G FLEFR (PDAB) WAEY, 15 PCGK IKE K 2%, pH
H 8.0 B 0.05mol/L BEERZE shikh, AR 37°C, MBI EIMRER AR XS
HATR, WIERREREKBTHITRA, S E [pmol 8 6-APA FIE MK R
184 (U),
1.2.2 EEEMNRE: RA Folin-Phenol iI{A BEAE" ., UEMEEE MFHE,
1.2.3 B85, 5 Dobnid ' 7 E#T . # 1.6 HRECS R SRENAS
BRA I ENE Sh, BHESER-SEIELE 4mol/L 4 NaOH B b intimis 24h, FK#E
%M.
1.2.4 BEEHBF: & Kramer DM M H 3T, BREHA SEN pH R 7.7, KE
A lmol/L KSR sy, FRBERN ., 38mNEE, AR ELE, A
EMNE WP & EE LB,
1.2.5 BiE Rk PCK ML Bt KRN EEA R IR R N es 1T,
£ 0.05mol/L, pH8.0 RYBEME M P, PCKIKE N 10%, BRAT N 1501U/g (PCK), #Ht
B PGK 4 10g, ¥LFik 98% LI L., Fl pH BEIEE{UEHIIMA 2 mol/L A9 NaOH B ¥,

© hERZRMEMH KRBT EHIEL http://journals. im. ac. cn



- 26 ¢ WE DAY 2002 429 (3)

8RN B HEFFTE pHS.2 ~ 8.4, JH PDAB il RN BT 6-APA =48, AMitE
HELE,

2 %8
2.1 HEBHHENRETAEN

FAE IR Eupergit-c 8L B, SN REL, FHEXEEEHE
LM, BHEME R, SHE THRRSAREHHEAE A AKIEERYE PR
fEtl ik BRI, B8N, BUECESATERBLRBERREE. Bk, &I
P FIBA Eupergit-c $18 B S LRANE B BB,

£1 WREALHEHENERLER

. g Eh jutive N k% FBOaBEE EoEER$E
/g (wet) Wiz (wet) % % mglg (dry) %
B 645 300 46 46.6 46 98
OB 645 166 25.7 26 46 98
BEEBN 645 230 6.2 418 39.6 82.5

» EREEEE N SMANEAZHERY 100, « + BEAMENSMAMED S5ERRFRREENZEMT
ExLd 100
2.2 kiR SR E NN

e R EE R SR E 2 FiR, HNEEM 312.5 IU/g (dy) HmB
6250 [U/g i1}, BIEILBERTIE I 89 TU/g (wet) EFHRIATS Ul (wet), HULERET
WHEFEBEL, 2B 9% F1 9% F D) 26.5% M 32.5% ., XEEEAXEEENIMN
6.9mg/g (dry) LFHEN 112mg/g (dry), HEEHEANEEHEN 9% TR 80.5%,

#2 FEnSENEEER

k& &4 foU) & Eilre i & EREER EuEEgE

1W/g {dry) Wig (wet) % % mg/g (dry) (%)
3125 9 % o 6.9 9.5
1250 200 55.3 58.3 7.2 o8

2500 127 47 48.3 52.8 9.5
4375 430 35.4 3.5 8.9 88

5625 470 2.4 M1 106 84.8
6250 475 26.5 32.5 112 80.5

* [E#EI

2.3 MREXEELEHENEN
WERIFR, EXROMBEROEEEAEEMN, BRI o Bk P LR
BTG 0 S B BE RN . (EXT R B B [ S BRI ol 25 S 00 B R T ) B

TRATERD
£3 WREXEREHEN

imms g 220 HiEh BE: HOaEeE EOBE S E

Wig (dry) U/l 1U/g (wet) % mglp (dry) %
625 125 138 7 13.8 )
625 41.67 132 78 13.6 9%.4
1250 250 184 55.1 27.4 93.4
1250 £1.3 183 55 27.1 9.2
1875 375 287 52 41.2 938
1875 125 290 54 40.3 9.8

= [k
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2.4 BEEREER B MEm

T BE KR () o R S A SR SN 4 BoR . 251 24h MIRSEIE RN, BB LRE
B35 176.510/g (wet), BEIS N EBUERIL 53.75% 54, FiakLE SE4< B4 2 4 12 A7 el 3
96h, [ELBEAIIE J11E 187IU/g (wet), 2 4h IR IE, BEOBEFRIA 19.7my/g
(dry). BEEAIEERFRIL 87.5%, KAV 96h, MEHTEIEE R FiX 96.3%.,

R4 ERMERREELHEN

BH(E] (b} 1 12 24 48 72 9%
8GN (wrg) 110 138 176.5 176 132 187
BUE (%)” 3.5 41.25 53.75 53.5 s3 57
HAR (mg/g) 11.9 16.3 19.7 20.6 20.9 21.6
HEEERE (%) 55 72 ¥7.5 92 937 96.3

* [F#1

2.5 BEH{EARE PGK Bttt 100 60~
FARGTE 712 150 /g (wet), BEEEHE 50 -

SER Yy 22mglg (dry) B2 ALBRK AR POK 2 60 s

PRI L B 2 B, G d0min B KA 2 s 2o

(Fd 1), 6-APA (99K B & Ft 5 44.8mg/ml, ~ 2° : 102

FeAb#1K 99.5%. 51015 20 25 30 35 40 ©

t/min

Bk POK MR EHE (B 2) T
MW, BTN HARE, MABIEHN
02.5% ., o %A RIK M POK R R
PR,

2.6 ifip

g RER, FIFLKEZ
Kk ¥ tE 309 Z LR R B Bupergit-
CHERTHRNAEEE C BAKA
EMECEERA, BIEHE, X
B, K#R POK B HEAFAOIS A, & 2 4 6 8 10 12 14 16 18 2

M1 EEbEEd PCK Rt
B R (%), * 6APA (mg/ml)

R R — A F TR AR %
1%, FIHC iR R AP R 2 BB POK R
REEHSTHSBHEER TS

FIEWRE, R TRENSGR. SRFNESHEAE S, WRBHRBMHKEE
fiX, HEAREK T I AR S TEBHK.

FIARANARE, N, N- BB ERERE, SKEENGKREMRTR
HEERGHRMIERE, BERTEABAETRBAMIE (porous week cation-exchange
resin), WEEBREWMEESY, REKREFNEAL, IBEONEERLT RN
SEMEER, FEZKWEIELS TSMERD THITUEES S, BREERLY
B B, XMREESDT AN TS BEABOYENLERE, ARARMBES
SEUEHRAENEELE. RN FREANKHEERS FHITHFEN, EXXR
T [ E R A P LA I I YERE. (L, EEMBERRRERHHIETE,

© hERZRMEMH KRBT EHIEL http://journals. im. ac. cn



- 28 - mAEHFEEH 2002 55 29 (3)
MERSEALET-YHEEAEER L

XXM

[1] Vandamme E J. Bioreactor Immobilized ‘ Enzyme and cells: Fundament and Application’, Ed. by M. Mu-Yang, Elsevier Ap-
plied Science, New York, 1988, 261 ~286.

[2] Alan E. Process Biochemistry, 1993, 28: 311 ~ 318,

[3] Leena K, Rohini A, Gadre, et af. J Chem Tech Biotechnol, 1990, 49; 173~ 182.

[4] Michaeel H B, Skovby, Jokgen K. J Appl Polymer Science, 1990, 39: 169 ~ 177.

[5] Goekeek Z, Kramer D M. Eur Congr Biotechnol, 1987, 2: 341,

[6] Kramer D M, Lehmann K, Pennewiss H, et al. Enzyme Eng, 1978, 4: 153~ 154.

(7] 8%, THis. BUEWYIR, 2001, 41 (4): 475~480.

(8] Shewnle ] G, Kumark K, Ambecar G R. Biotechnol Technoques, 1987, 1: 69~ T72.

[9] Lowry-O H, Rosebrough N I, Farr A L, e al. J Biol Chem, 1951, 193: 265~ 275.

[10] Drobnik J, Saudek V, Svec F, e al. Biotech Bioeng, 1979, 21: 1317~ 1322.
© hERFBS

S AT S PR T B S 4RAE 3R http://journals. im. ac. cn



