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WEEE GBI, MK B P-NH, 35 80 690umol/g M & 7K B 64% B, Xt B4
F i B 2 ik 100me/g A L, 16 52 fL B I 75 13K 23001U/g, BB T8 1 507 36 2 30% , [ 5 fh 208
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EE/EE G BHLIE (PCGA)EMILKBEEZE G(Pen . G) A= 6- B HEHF R H R (6-APA) F
ALK FELAEE G(Cep. OV 7-HE - OB AR L IR (7-ADCA) BF B E
e &ERA, FRBIREMMERYE/ N SSE S, BARZA ZXE, AEAFTER GH
BB N—FEENES TS, HEHEUEEERLBRTERESMN FALK
A, BEEMENE SRS Y. ARFRES S & EChEEEZB LT
FERRFAA?, HEREHLHREE, AREAURABRBISERRENETERC
B EERE AL T AR TEST . TR b, A SCHRGE BB KBRERIBRE S
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REHRBESRE N PEL LT £, FEE G (PCK) LT Z T £, 2
%ﬁﬁ%ﬁ%(m‘r)%ﬂﬁﬁﬁﬁi%ﬁﬁ]ﬁm%%,sz:ﬁ(m),xﬁ:@ﬁ%%%%(mw),
ERMEA BB S SLEAR A VRATERN. FERX CBRUBBIATR
SIS B K ERIT B ( Bacillus megaterium ) TR AR E R X (HHHE 1% . EOK 0.6% . R
#£0.06% , B H 0.5%, K28 0.8% ,pH7.0) 375 19 R B 2 W I, ok e o4k 408 1)
Ay el L EE S ELIE 1 45TU/Img B
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B R BRI KB O A i B A A 4 R LR
1.2.2 BEAMNE; RAXM _FEEXHRE(PDAB) L aE" AFEE CHLEE Y
2% ,pH 4 8.0 89 0.05mol/L FIBERR Ml IR R 37°C , ERE A1 B Tk T M, WU AE
SHE A 1pmol #Y 6-APA SR B RUEEE N 1 MBI (IU),

1.2.3 FEHBEMIE; R folin-Phenol X7 B @ E" . U4 M EE A,

1.2.4 #HEFREESBHIE; RARBFRAEEEY . KBEEHERBESH20E
AR AE T T, B 40mg A SmL0.04mol/L B £ BR b, 8 #¥ 30min, it 3%, FHZR 1B K ¥R 8 7k
VR AIRBR S, ABYBAYE A3 R, B A 0.02mol/L I NaOH S i TE 2. RIE 5 0t H Yy
FEM NaOH M B Z 2, I BH BN -NH, B8 &,

1.2.5 #AFZEBMNNE HERpapEag",

1.2.6 IR BERY (DTT) 4 7 B 5 L 85 BL &) 100mg/mlL 19 DTT 7K %5 3 , F§ NaOH 25 i
8 pH N 7.7, T BDBLA B E1LES 4 C T 5B 24h, B pH7.7 19 0.05mol/L 885 B 28 b vk i
DIT S, Al FKME PCK MR ERENTE,

1.2.7 PCGK WK H PDAB™ Bl i S sd 72 oh 6-APA WA 8, T8 1 &t
fexeE,

1.2.8 BHEABMHERBFREEZR 2HEH 0.5% 8 GA MFHE L4 (NaBH, ) 7K &
W, Fl NaOH 1 HCL ¥ pH7.7, XA B & (LB, B #E 10min /5, F pH7.7, ¥ 0. Smol/L
BRER R MR be o A R BB R vhifl b, 2R AR B AR AT, TEOR I ] 00 S NG T

2 #R

21 ABEEXNBAERAHESD-NE, BN ARATHHRE

RKAMBAY%LIRAR BFERABPLE, BSHERLGCN)NF LR R 5 &N,
BARFESSKENAERHSETHBEHXB—E. RIVETAEIRPREE
FHETHE-NH, BB SKRHELCGIE 1), MEKENFENER, SR PHRESE
M 60pmol/g b FF] 690pmol/g, K EM 15% £ THP 64% .
3.2 fép-N, ESROEELBH SRR

B BOKEH & L-NH, SRARMNENHEBSE AR -BESERN, EFEEC
Briceilir@By R L SR E ML NS hERE . 28O
B E-NH, 25 RA W, EE BN E DO TR S, -NH, #3525 F) 690uml/g
B, BElEAETEE G BEILETE J135 23001U/g.
3.3 BAKETSERKEAES

ARNBRE KBS, KB RERE, B &0 ESBRE IR, SmRE, &k
R, MR AB R AR SRR DK, Bk, RSN ABESRRES
M. ERABERAELED, AFBREGHE, AR R 5B R KRR R E 10
BELBE N RTEEROME, B, RAEBERENEKBBETENS BELENE
HEKBAR. BI1EFTHRABRPIPESENTHSE OB SHER LR, 4k
AP E S EMN 4pmol/mL EFHE] 216pmol/mL M B P MEAHNBEREM 11. 1mge F
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HE 102.5mg/g. BT=F(0Y)M 7.9% L FH 3 30% , B & HBHE(IY) M 38% + 3 56%,
BEIE SN 3361U7g BB 2300107 g, X264 S A B, F1) FT R /K A% it 38 P9 s IS 4 4 0 Bl
EZRCAEERXCHAMBATHENG R, BER. WERARPHNESERTLUERE
HEANBRFEKMASKELTE.

100 700 25001
ol /r'o‘-‘o-wo%‘é @200 f
500 >
® ol -4([)»\:} ‘:( 1500
2 a0t ‘300% Ewm-
wl —— Moisture 20 T xor
—o=—NH, 4100 = 0‘ 1 1 1 1 1 J
0 1 ) L L 4| 4|5 1 10 100 200 300 400 500 a0 700
2.0 2.5 3.0 3.5!/}..0 5 5.0 5.5 o(-NH,) # { umol/g)
K1 HEREEESEKETRYS, Al 2 ﬁ?&‘F-NHz & B R E E LR
-NH, BEHE KBTI Fig.2 Effect of amounts of -NH, in the fiber on the activity

Fig.1 The variation of the amounts of -NH, and moaisture of the immabilized PGA

in the fiber during the hydrolysis of polyacrylonitile fiber
F1 AREPRHA NH, &34 EE L ERE & AN
Tahle 1 Effect of the amount of NH; released from the fiber on the preparation of immobilized PGA

NH,/( gzmol/mL} 4 10 23 o0 91 140 186 26
Specific activi
i 366 572 848 1195 1668 1775 217 2300
/(TU/g)
Binding protein
11.1 21.4 32.6 46 67.5 71 97 102.5
H{mg/g)
Overall yield "
7.9 9.2 10.2 16.3 20 24.9 28 30
/%
Binding efficiency””
38 38.5 39.6 41 43 45 50 56
/%

* Ratio of immohilized enzyme activity to total free enzyme activity used for the immobilization.

**Ratio of immobilized enzyme activity to the difference between the initial free eyzyme and the enzyme remaining in the solution

after immobilization .

3.4 BEIELANBRENEELERISHEN

DA 7K A 1 2 0 B B SR T A TR 4 4B SR 4K, 0 A K D B B e 2 4R I o R )
B SR AE L. AERBEE N, SI& L ME SRS T RERE, B A
TAE E RN R TR, BB E (ERTR AT ) EE MRS S, B =L E
EARELHBHEM,
3.5 BlEAEEAERE PGK KK #E

TERE A1 PP I RL a8 Fh R 5T T 18 F K 10 57 (60TU/g( PGK) &8 T , B & 4k BB X A~ 5] 3
PGK BI/KMRE R (B 3)., PGK IR 2.5% ~ 12.5% 8, #RGE X Bk o8 LA L. FEE
PGK it [ (#5158 Bl K % 98 % BT 7 Y I (B B 4<
3.6 “WHEAEE(DIT)AEEELSBIN K PGK IRERERNEN

FA DTT 4b B Aok &b 38 &) [ 2 1L B8 , B8 1A 157 O 1501U/g(PGK) , 7£ 37°C,pH8.0 ~ 8.4 Y
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0.05mol/L BERE & rR H , G 3T /K MR 10% ¥ B

100 - 8t p g —e
ol ST i) POK, % 2 20 MoK 955 6, 25 R T B 4 FFR
€ b oo N DIT AR E LR R R BEE S N
1'240 80% ,% DTT 4bFE (% (5 2 L FE R R BB IS 1 N
3 0 TeT L 00T 85%. IXFWIH DTT AL A 5 44 M AE 12 &5 K
Lo X1 7007 pOK MEBERRE M, X5 K. Sauber ¥ IR GE
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3.7 BSUMMK_BAENEEAEER
B3 BB AR WA POK MK masia M pm
e *];j;“i o e coenimins B —SEETHELBEZERT 0
Com RfFEtE, mlE 5 LA S, RES M E
EAEBRRA 40X ENRAAT, BEAREEHN 30 X, HAMEbmmag %
15 Ak B A [ 2 A A ) IR AR A AR E M AR RRIR , R B A IR E R

®2 ERUELARBRRENEEARHSHORE

Table 2 The effect of the different amounts and concentrations of free enzyme on the immobilization of PGA

Ratio of free enzyme to the fiber  Concentration of free enzyme  Specific activity  (verall yield” Binding efficiency

HIU/g) /(IU/ml.) H{1Uig) 1% %
o 31.63- - 301.5 1006 33.0 52.0
3163 472.5 1010 33.0 52.0

4063 301.5 1288 31.5 51.0
4063 472.5 1280 31.5 30.6

6480 301.5 1960 30.0 49.9

6430 47.25 1957 30.0 49.0

8470 472.5 2313 21.3 44.5
14490 504 .5 2616 18.0 35.4
26000 504.4 2891 1.1 29.3

" As the same of table 1.
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; or E wr —u- untreated

‘% 20 |- —o— Treated with DIT E ag | —e- Treated \\'13: Gp;}}

4 —e— Untreated 0 —o—:I‘:ear.cdlm N? i . . . .
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2 5 7 9 11 13 15 17 19 21 /d
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—

Bl S NaBH, fl GA fhH B E/LEE B
REREHNER

Fig.5 Effect of NaBH, and GA on the storage stability

P 4 DIT 4 2 [&E & PGA XK # PCK
B AR PR B R
Fig.4 Effect of DTT on he stability of operatian

of the immobilized PCA at the room temperature
in hydrolysis of PGK by the immobilized PGA
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BT T 4 LA DU R K BT OB T 6 0 PR P B £ 4
HE 0051 POA BUA I A1 0 R M AT AR KR 5 I POK 958, 2 il 4 B
IR BB, ERUKER AL R KB R R E BT LR
0 K R, LA B P 0 A LA 0 2 46 L T T 6 R A A
(-NH, ) 5 8 7K 5t 2F S B0, LB 00 5 4000 90 5, 7o G R A 0 R 2 A

O A AV SRR , T DA S A BRI 11 51 F AV 53 T o 9-NH, 5 S
B A R 0P X S BT R 0 0 A ISR M LB IS
B T L 8 S 0 o B 4 R 5 T LM 8, o LU R P10 5 T 15 B S T 32,
B I e ARG PR B . ATl R R R Ak T VT LA L LU SR T B AL RS I
LR PR 1, (P RHVAR K (B 5), 35T A2 oy T 1 000 PR — RETE B IS AL I R 19
ST ENE B IR X B T T AR R R R . AR
H— 2 BB 5K -

FEE AL PCA /K # N[E ¥R PGK, K f# PGK 2R & T 98% Fr s if [ A, iX &2+
2 5 R R e A FE IR (PGK) RIF=4) (6-APA, K 2055 & WA I B0 5 SR 7 L S
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ik
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IMMOBILIZATION OF PENICILIN G ACYLASE ON
POLYACRYLONITRILE FIBER"

Xian Haijun Wang Zhenxiang
(Institute of Microbiology , Chinese Academy of Seiences , Beijing 100080, China )

Abstract; The immobilization of Penicillin G Acylase from Bacillus megaterium by glutaraldehyde
crosslinking on the partially acid-hydrolyed polyacrylonitrile fiber was studied . When the amount of -
NH, on fiber were 690umal/g and the moisture in the fiber was 64 9% , and the content of enzyme pro-
tein immobilized on fiber was more than 100mg/g . The activity of 2300IU/g was obtained with 30%
of overall yield and 56% of binding efficiency . The immobilization yield was markedly influenced by
ratio of the amount of free enzyme used to the weight of the fiber. The half-life of storage stability of
immobilized PGA at room temperature was 130 days.The immobilized PGA kept 80% of the initial
activity after 20 cycles of operation in 10% of PGK{W/V)in 0.05mol/L phosphate buffer, pH8.0, at
37C and an enzyme load of 1501U/g{ PGK }and 10g( PGK)for per cycle of operation . The hydrolysis
conversion of PGK in the range of 2.5% ~ 12.5% (W/V }were over 98 % for the immobilized PGA .
The operation stability of immobilized PGA treated with DTT was better than that of immobilized
PGA unireated .

Key words: Penicillin G acylase , Immobilization of enzyme, Bacillus megaterium
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