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Synthesis of cefaclor over Penicillin G acylase immobilized on
magnetic polymer microspheres
HU Chun-miao, XUE Ping” , CAO Xue-rong, ZHANG Wei-wei

(School of Chemistry and Chemical Engineering, Ningxia University, State Key Laboratory of
High-efficiency Utilization of Coal and Green Chemical Engineering, Yinchuan 750021, China)

Abstract: The magnetic polymer microspheres, with an average pore diameter of 13.0 nm and a specific surface
area of 123.6 m>-g”'  are synthesized by inverse suspension polymerization method.The prepared microspheres exhibit
super paramagnetism for the immobilization of penicillin G acylase (PGA) ,with saturation magnetization of 6. 04 emu -
g ™' Cefaclor is synthesized by catalytic reaction between 7-amino-3-chloro-cephems-3-en-4-acid ( 7-ACCA) and D-
phenyl glycine methyl ester ( D-PGM) over the magnetic polymer microspheres-immobilized PGA in ethylene glycol-
phosphate buffer solvent system.The yield of cefaclor reaches 33. 0% after the reaction has performed for 2 h at 20°C , and
the molar ratio of synthesis to hydrolysis (S/H) is 0. 13 after reaction.The yield of cephalexin and the S/H value are
17.0% and 0. 08 respectively while the free penicillin G acylase is used under the same reaction conditions.The effects of
enzyme conlent,reaction temperature and solvent on cefaclor synthesis over the magnetic immobilized PGA are studied.
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1 2.30 69.1 0.01 13.0 59.1 0.05 5.40 46 0.04
2 16.6 74.4 0.07 33.0 62.3 0.13 17.0 54 0.10
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. HR 7 D-PGM H B/KIRR ; S/H A S KML,
JLR % pH Ol 6.4, LW & B R 20°C, 7 - ACCA I e B
40 mmol/L, D-PGM ¥ ¥ 160 mmol/L,PGA/GMN JFif } 60 mg,

M2 [ I, 2 4 TR BN 40%
fif,PGA/Fe,0,@ GMN AL G Bk 18 5 98 19 7= F 45
. D-PGM H B/Kfi#4 HR W A AR s |, B &
A WLV BN , 0 K A 38 320 R AIK
WEBA 1] 5 R A4 2R HR IR N 20— BE T A R B D -
PCM 7K fig . (EZE It , D-PCM /K fig )= i
FEE it 2 B RAME D-PGM B K f# 52N, B AT
G o) il P AR R, A AN T R A
ARG KIRE S/H ANFE 2 BRI AR 2 Hr sk

E38BFE4H

FRIYBON 40% 1 2 —BERt | S/H (i .
3.2.3 PGA/Fe,0,@ GMN A 28 # &

MZE PGA/Fe,0,@ GMN [ F &, 2Ll 53 5
40,60 .80 ,100 mg X A i s 7 50 3% (1) RE ), 45
mE s Fis, BB S5(b) ATLUE H B [ fk i
HHE K, D-PCM /K fif HURWAERE K, I 5(a) |
B 5(c) RTLAE =R K S/H #AER N 2 h i85
Bk, [ bR 60 mg i, 7= KK, H
33.0%,S/H H} 0.13, [& &t H] & D, iR
1, TN A R 1 A TR B i A BRI e e AR I AN
YC G A Sk, B0 2/ S/H R [ E 1k
fitg FH A3 R, D-PGM 7K fiff 3 232 B i 14 K Sz ) 7K
il 7 ) SHEA T R A 2 N A B 7 A 2 kR
HOK A, FIREA R F =R M S/H it E . 2565
& [ 2L PGA/GMN Hefd: ek 60 mg,

90
85+
80+
75+
870+
= !
E65r +73
60F o
55+
sof 1
5 s S 3
At 8]/ h Al h
(a)PGA/Fe;0,@ GMN (b)PGA/Fe;0,@ GMN
SRR &5 HR X FR
0.14f
0.12¢ A
0.10¢
E0.08-
¥0.06}
0.04F 4
0.02+
O3
BfiE]/h

(¢)PGA/Fe;0,@ GMN 5 S/H %R
1—40 mg;2—60 mg;3—80 mg;4—100 mg
HERNEP RS T00E iR E R AR A
RS AT . pH R 6.4, KNI FE A 20°C, 7—- ACCA [ e FE Hy
40 mmol/L,D-PGM ¥ % 4 160 mmol/L.
3.2.4 REIBEMH T
T A 2R A AN 2 25 58 SO Il B %5 ISk A8
SIS IYFEI  BRNER 3 R, AR 3 T LAE 24
SR EE N 25°C B, W 1 h ik B K= 27. 5%
WLEE S 15°C B, SN 3 h 35 3 5 K77 %8 16% 5 20°C
B}, OB 2 b iAF] 33, 0% [ fe K 7= 5%, i 2 gl
D-PGM K i SO, AT LA R B 7 3 4 i A 1)
ek 82 R AT 0 U R 7 ) ) A A D SRR T S
o HERE 20°C AT B A I B BN



2018 4 B

®3I REBEMNEHRKAETEEZIT

%R 25°C 20°C 15C

Bl e, HR/ FEH/ HR/ 7=#/ HR/
S/H S/H S/H
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1 27.5 54.1 0.12 13.1 59.7 0.05 11.8 52.0 0.05

2 21.2 65.4 0.08 33.0 62.3 0.13 14.4 57.1 0.06

3 13.8 79.0 0.04 11.2 74.1 0.04 16.0 67.4 0.06

4 9.4 83.4 0.03 9.3 79.5 0.03 14.1 72.9 0.05

5 6.2 88.4 0.02 6.2 82.8 0.02 81 77.9 0.02
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