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Fig.1 Structure diagram of hollow fiber
membrane bioreactor
A, mEE®E Cell sugpension
HBFEHE Penicillin solution
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Fig.2 Membrane reactor system
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Table 1 Effect of flow rate on hydrolytic rate of penicillin

RED
Operation
pressure {MPa)

I EE
Flow rate
{ml/min)

BRI [
Reaction time
(min)

5 R gs 58 Reactor volume, 283ml
W Conc., TU#BXFHE Commerical potassium benzylpenicillin 7,8%(wt.)

REEHNER. BT HRERAMIBETY
7B E T ke pH E, @la

0.04 s 0.04 0.10 0.1p 0,15 0.15 0,20 0,20 0,26 0,25

213 219 347 115 385 374 428 420 478 478

100 100 80 20 B0 80 20 80 75 76
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E, BEGRERAEE. 3 1o} S B
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B, EEENRRR T, EBEReNR  § 1 oES
BB R R vk BRSBTS, RImE o
LI R Y 3 R AR B A 10% R
HEEE, ERNANIR, o HKEY R s
R ELS RN R . BIE LR B SEARERS R RN
TAT— AR 8 % AIORMREE, = _ | W
RERGER R, TERARNGE, 15 Tsiondip bewen ol loutg
(DIEEBHOTAMER ME# Membrane area, I25cmn?
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Table 2 Effect of concentration on hydrolytic rate of penicillin

REBHB | \ 1
Systern volume | 662 893 ! 603 607 550 555 500 500 450 450

¢ml) |

J
EoHE | | \
Substrate conc i 6.5 . 7.4 7.4 J 8.8 B.0 9.0 9.0 1 10.0 | 10,0

(wt. %)

AR
Reaction time
(min)

B R348 Reactor volume, zssml, HF & Flow rate, 40¢ml/min, K4 Substrate, TILHBEN
#., Commerical potassium benzylpenicillin 45g

85 85 85 100 110 125 120 120 125 130
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Table 3 Results of PG hydrolysis in flat membrane reactor
;‘c%ﬁ% o J1o j11 ja1z |13 |14 |15 16 j1v (18 {1e Aﬂ;ﬁ;;e
Hmﬁgﬁfgg (miny {90 |80 |80 |80 |we0 (85 [85 |85 |s0 |90 |95
Produttﬁ“;‘}aiht (gy | 15+1% 15.20] 15.12) 15,20) 15,22/ 14,82 14.81£ 14.78) 14,63] 14,80 15,04] 14,95
Prédu}:tﬁylﬁ%] (%) 18 |8 |85 [B5.5 85,7 | 83,4 | 83.4 | 83.2 | 82,3 ! 81.6 | 84,8 | 84,1

R# &R Reactor volume; 283ml; ¥#® Conc., TL¥®EH 4 Commerical potassium benzyi-
penicillin 7.8%(wt.)y #iEk & PG in each batch. so.sgy MM REECell loading: 10,86mg/cm?,

WEF iR Flow rate, 230-—27oml/min

%4 PTARAREBRERERDTRIER
Table 4 Results of PG hydrolysis in hollow fiber membrane reactor

TRRY i
1
No. 1 5 0 5 20 25 30 35 40 45 50 Average
RERR
Reaction time (min) | 75 80 80 75 75 75 76 80 g0 80 80
= E R 15,801 16,15 15.75| 15.70| 16,60 18,15 16,20 16.20! 16.40| 16.08| 15,80 16,08
Product weight (g) ! y * y ‘ | '
bl Y8
Product vield (%) 88.6 | 90.5 | 88,3 1 88,0 | 93.1 | 90.5 | 90,8 | 90,8 [ 51.9 [ 00,1 | 8%.6 | 80.1
Fal=:08 4
; . .0 [100, . 100,0 | 99,6 | 87.8 . . . .
Product purity (%) ‘939 88.0 [100.0 { 98.0 | 99,9 oool 9 7 86,3 [ 98,1 | 87,9} 98.8
TR 7 7 98.D | @
Transmissivity (%) | 878 | 98.5 ) 97.0 | 97.0 | 95,5 | 97,5 | 97,0 | 98, 5.0 | 97,0 | 95,0 | 96.4

FR#EH Reactor volume, 2s53ml; ¥ B¥Conc.: EMH B %M Sodium benzylpenicillin 7.2%
(wt.); FHE PG in each batch, 20,4g; HARWHKRER Cell loading, 10.3mg/cm?, HHFHR Flow

raie; ~zdomi/min
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Fig.4 Relationship between flow rate
and operation time of hollow fiber reactor
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Fig.5 Operation stability of immobilized
Cell in the hollow fiber reactor
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Production of 6-amino Penicillanic Acid in

Immobilized Cell Membrane Bioreactor

Ma Shihong Du Jiangying Qu Tianming Shi Guodong Yu Xingiu
(Institute of Chemical Physics, Academia Sinica, Dalian)

Wu Ruping Feng Yimin Yang Shengli
(Institute of Phormacy, Academiz Sinica, Shanghai)

6 -Amino penicillanic acid has been produced in an immobilized cell
membrane bioreactor, which was constructed with hollow fiber or flat
membrane and operated in the backflush mode, the cell containing
penicillin acylase was immobilized on the surface of membrane by cross-
linking and intercepting, the loading of cells was high, and enzyme
activity per unit volume of the reactor was also high, The penicillin of
high concentration can be converted completely within 2 h, After 50
runs, the activity remained in the reactor was about 87 9% of the init-
ial one, the average yield of 6-APA was 90.] % with the purity of

98.68%.
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