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40r

7 FAIKHE Synthesis rate of ‘ccphalcxin {27

R/ Reaction time (h)
A1 RENARIFERHER

I'ig. 1 Fffect of temperature ou the cephalexin
synthesis.

LERE&E: 29%7-ADCA, 1% PGME 1.2u/ml
B§i% 71, 0.05MpHE.8 BEEE T,
Condition of synthesis: 265 7-ADCA, 4% PGME,
1.2u/ml enzyme activity and 0.053M(pH6.8)
phosphate buffer.

1. 10°%Cs 2. 15%C; 3. 20%C,

e L B R R, R BR B E I %
ERYRHEHR, (AL & R Ef R E
&L HEFNRAEEER. HR, BEE,
1R o7 15 B SF 8 A 75 B I 14 SF- 4 48 Ry e
a4, BEANERE 10—15°C, ki
SR SRS BN 74.7% M 73.1%,

2. PGME 5 7-ADCA Zteatskfasr
W ARKEm: 7-ADCA 1 PGME LIH
R, 1:1.5,1:1.75, 1:2.0,1:2.5 (2%
7-ADCA, 3%, 3.5%, 4%, 5%PGME),
£ 10°C, R ARRE, FRME 2. B
% PGME Figiin, LBIHVRIKE
WiE, VEEROHERK. XA®2aT
PGME RE NS, BRTERRN, &
S SR E® AN

3.4 PR A B TR RS SN
AR, 25RME 3, 0.15M pH 6.5 B
B 48 rhig B R R, SR A ER
TR 0.05MpH6.5 HEL 2% phik S RHY
REMIE . BB, 0.15M FHEELE Mk SCHL
ROTEH, R RIS TR pH AR, T 0.05M
HEs MR BN, RREREd o8
RN TR, X EEEREARNER.
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LRV IR R Synthesis rate of cephalexin (23)
-
=

2 4 6

[=]

R EfE Reaction time (h)
B2 PGME 5 7-ADCA ZibifkHETrE
AR
Fig. 2 Effect of PGME to 7-ADCA ratio on the
cephalexin synthesis.
EREE: 29%7-ADCA, 1.20/ml 51D,
10°c, 0.05M pHO.8 B M,

- Condition of synthesis: 296 7-ADCA, 1.2u/ml

cnzyme activity, at 10°C, and 0.05 M (pH6.§)
phosphate buffer.

1. 1:2.5; 2. 1:2.0; 3. I:L.75; 4. I:1.5.
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R KA Reaction time (h)
B3 B TRENLHTEHaRNRER
I'ig. 3 Effect of ionic strength on the synthesis
cephalexin.

Ak &4 2967-ADCA, $%PGME, 1.2u/mi
BETEH, 10°C pH 6.5 RHEEFREE N B
Bk i o
Condition of syathesis: 295 7-ADCA, 4% PGME,
1.2 u/ml enzyme activity, and pH 6.5 phosphate
buffer.

1. 0.15M; 2. 0.05M

nL%)—
=
T

LB TS N

404

201

S FARH Synthesis rate of cephalexs

K BBt E Reaction time (h)
4 pH MABUFSERAER

Fig. 4 Effect of pH on the synthesis cephalexia.

Smsi: 29 7-ADCA, 4% PGME, 1.2u/ml

&5, 10°C, 0.15M KA pH BERREMNIEH,
Coandition of synthesis: 295 7-ADCA, 4% PGME,

1.2u/ml enzyme activity, at 10°C, and 0.15M

phosphate buffer.

i.pH6.5; 2.pH6.0; 3.pH6.8; 4.pH7.0

4. pH B SLTR BT A B B2

F R AR LR AR T AL R R Y
PR R — AR R T, LA &
BT RIHEAT , Bk Ak ORI 4 R 5 TR
T AT oH 34 kT H & LRI,
SR (E4)RPAMRKK pH BT, pH6.5, 6.0
ERRERERD B 82% A0 80% 11 pH7.0
BREABRENG 70%.

5. [ Db R 3k 5 3 i & RR A B2

PGME, PGEE #EE/GMIE R H &
FRpt iR, E RIS T4 FIRERRNER T,
B A BRGEEBR, AREEE2%, 5
HEBEERE, EREMETIE, 4
80%.

(=) =xExE4BRETRE pH T
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—EEFEE G 40g, BB B E &
mig 30g, srEiE&E(ls X 3.5cm) £ 10—
15C, AF pH T, A%EEHH AR pH
R ERINED B # (2%7-ADCA,
49 PGME) 53R B {b Bk 3k 41T
KMo KBRS T K
H10E, #LRAERLN oH, BES
BT FABEPETEE, 2 4—5 /NN, &K
R BEEIEH. WERESHER A X
lo

(=) BeitAmsFEainiE EEit
B

Higk T EE AR &
[E5E L SR & RRSL TRIL I EE R, 4
&R RATTER. WIBX_EEEEL
M, T 29 ERTE AR K. K
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Fig. 5 Comparison of stabifity of immobilized
cell and intact cell in synthesis cephalexin.
SRS 29 T-ADCA, 4% PGME 1.2u/ml
M5 ST, 15°Gs 0.15M pHO.0 MEEBHFE.
Cendition of synthesis: 296 7-ADCA, 496 PGME,
1.2u/ml enzyme activity, 15°C, 0.15 M pH 6.0
phosphate buffer.

|.BiEdbsmK Immobilized celly
2. B4 Intact cell

B FR, IR B R BRI E R 31 K
LSBT HFEREEARE, FARAR
IB3RARERTE%. FEMAEARKER
HTRHERER TARBERELAR
RS IR EREE R

() B LmIr

AS1.76 IR R —RS B R 100g,
R (4 X 20em), f£ 15°C THEBER
¥BE&% 2%7-ADCA, 4% PGME, pHG.0
BB ENA#E 500m] BIRBU . X
REABSER AR, A pH 2,025, 1
CAD,, AFLSTASTR M EE AT, F ¥R
KR, IR ANy, =L R o HE
4.5, A LKMIIHEA R, BOKEER
B, s 50% BRERAKEBIER X,
ERRBLRE K, HS0c ERLHT,
BN & ER A E NS #. R
BB RF A& 20 M 105 7-ADCA
Bt BT RSN 128, FFRA
70.6% o

%1 TREE{LERTE pH HEIMIFERNER

Tahle ! Fffect of different immobilized cell and pH on the synthesis rate of cephalexin.

LRuUFaME
B i Syathesis rate of cephalexin (%)
Method of immebilization
pH3.5 pHd 6.0 pH 6.5
HiE-IX RS W HLIGE
68 59.4
Agar-glutaraldehyde Arising precipitate
BHE - — 8 H I E
61,4 70.0
Gelatin-glutaraldchyde Arising precipitate
R
70.3 73.1 72.4
Glutaraldehyde crosslinking
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2 ER{BBEMELRIR

‘fable 2 Preparation of the cephalexin by lmmobilized ceil

. e KA B
it g Fezding amount (g) ﬁﬁlﬁlﬁl - cephalexin
Reaction time |
Hatch - =L ! i #E
- h b :
7-ADCA PGME ) Yield (g) { Recovery (%)
1 10 26 7 10.3 60.3
2 10 20 6.1 1.0 64.7
3 G 20 5.3 12.6 S 7.1
4 19 20 7.6 13.0 76.4
3 [ 20 6.0 12.6 74.1
6 10 ) 20 3.8 12.0 70.6
T 16 20 6.0 12.3 72.4
8 10 23 6.0 0.6
Y 10 20 6.0 12.1 711
E b 0
Average 10 20 f.2 12.0 70.6
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B
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55, R OLRAER 7 Sk HR0 7 R 0 R A, TG L
B R R R R A R, (B[
AL RS BB Sk TS T T VT 8
RITBE S Mo MH 84 Sk T e MRk
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STUDIES ON ENZYMATIC SYNTHESIS OF CEPHALEXIN BY
IMMOBILIZED E. COLI AS 1.76 CELL

Wang Zhenxiang Han Wenzhen Yue Hunai

Zhang Qixian

{Institute of Microbiology, Academia Sinica, Beijing)

Chen Minhua

{Shanghai The Fifth Pharmacentical Factory, Shanghai)

For the production of cephalexin by
immobilized E. coli AS 1.76 cells, the op-
timal conditions of enzymatie synthesis
cephalexin were investigeted, The optimal
pH and temperaturs for enzymatic syn-
thesis reaetion was 6.0 and 10-—15°C, re-
spectively. The effect of the ratio of
phenylglycine methyl ester hydrochloride
(PGME) and the ionic concentration of
phosphate buffer solution on synthesis of
cephalexin were remarkahie, About 829%

of T-aminodesacetoxycephalosporanic acid
(7-ADCA) was converted to cephalexin
under suitable conditions. When 500 ml
solution containing 2% 7-ADCA and 4%
PGME were passed through the immeobiliz-
ed cell eolumn, 12 ¢ cephalexin were ob-
tained. The vield of cephalexin was 70.6%.
Key words

Escherichia coli; immobilization eell;

cephalexin
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