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MEARELAER
IHH BEFF EXP KRk

(P B PR B R FHT, 5D

ARERA EBAMACEO KB (F. coli PN-66 )RR SRR A RBENFRE
HF. BEMEARZREEN 200, BE pH 25 6.0, BARBENARRFEE K 7- S5 5
ZBRELMRBARENN MRS, BN RS ERTREARE TS 7-REMT,
ML MR TRMIMES. FLBRANXECRYBLRBENSREERAN
MEfEH. EGENRNT - RARBRNARETE 9% L Lo

XA EBAHBRBRAK: SRR LA

H B EB LB (Penicillin acylase) E 5
HFEGETEEREAEETE (penicillin) K
iR Ek H T # EE# (6-aminopenicillanic acid) ,
TRIFR 6-APA. FEBEHE S #F T SLREM 6-APA
BL7- R ZE B OB Ak Sk e B ( 7-aminode-
sacetoxylcephalos poranic acid, fAj#R% 7-ADCA)
ARBRSARWSEETRAEM, BES
BRUFEARRMENARNEEREERR
KEE BTHREEEIRT Z s,
EREE, ZESREERAEERAER
DR E B A RN AERNERNEHIR
AR AT AT B 2 A R 3K 37 31 (Ceph-
alexin), HENEBEE (amipicillin)
FUT B REFNE R, HEEESERSL
ABFE (cefedroxil) BBER D", X7
REBEH AR LAEET Hk, RIO®E
TTHAR . AXMEFEX—HRER,

MR E Ik

(—) #%

1.88%: KEBHE (E. coli, PN-66) 3 AS
1.7 AR Z2FELERENEE hEEEE. 8
gﬁﬁ_@_f@ﬂ'—%(!’mccdomonas aeragena.m) AS 1.204
Flb 8RR (Corymchacterinm pekinene) AS
1.586, WAAREEEETEBEARLEE

ﬁlo

UM T-HERIEHELHER (-
aminodesacetoxy cephalosporanic acid, f# 7 -ADCA),
BAABE(Cchadroxi I BEFHREBTREL
B 3 (D-P-hydrozylphenylglycine methlester hydr-
ochlorate, {Sj¥R HPGME) 2y F 3§58 1 Bl25 8145,
HGRAMIATEER

(=) Ik

1. B R,

AIFE PN-66 IEFREREE: BAK
1%, KEE 0.2% , EX¥ 0.3%, #ikyio.5%,
PHY7.0, 500 ml = fiF 3k coml 362 .8 7% 30 4}
PPN, BFUESR 24 NERMERT, 280 #
17 /NEYS BOHCERE & Fo  AS 1.204 F1 As
1.586 SR FRE RV RE: WER 2%, AERE
H0.29% BT 0.29% ,B5HE 0,5%, Na,HPO,
0.2%, MgCl;0.1%, KeSO,0,01%, pH7.0, 8
55 30 AR PR 24 NS ERA T,
287 #3% 24 N B IR B R & o

2. EINWE:

KBHTE PN-66 MREBRERLEEH R
NIPAB BEBE, RKBENLIHRS . AS 1.204
A oAS 1.586 HMEXFTEBEABRILEBEHE
Marcen®’! {ETER} Smith B4 A6 53 3¢ 06 BE 2k 0
EYy EREFHFTEHTE 1 oM FLHET

AXFI9854E1 A7 HIE,
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FErEENEEN BN

3. =4

f Marcon fEIERY Smith®”? §IRIN IR
TR R KRG SROBAREE, HAKRST
AR

RN RLABER
A e I NrEMELREER

4. IR HUEHRE BRI,

& X
(—) TREHAHSLRBE NI

(=) pHHELMERGRHE W

EEERE R KRRE K
KR —RIAGERERET, KEER
MARG T ERERET, REK
HR#HAT. EAREMELERAREY
RERE o HEXERER HERIE
FRRFREANEE oHo K ARLEN:
2% 7-ADCA, 4% HPGME, 1.2 # §r/ml
RPI#EEE T, 15CHE 01 MR pH
BREMEPRTRE. FREHELD

® 100
&AW RE C MALBBbE AsL7s S .
M PN-66 Y RFEETHRRRMMBY 25
TRk AS 1.204 F AS 1.586, HEEII% E ol 2 !
HAaRLMUFHBRE&AEREEE LM f 3 ‘
BF HHTHE, BEE ASL76 1 PN-66 g,
HS R&BR. 7-ADCA2% ,PGME 4%, =
Btk 5%, £ 0.1M, pH 60 HEESEE U
i, Sc#HfTRIM., E& AS1.204 f1AS
1.586 o R i 7-ADCA 1% , PGME o A~ i 5 6 7 8 !.)—
2%, B 5%, 7€ 0.1M. pHSE.0 HEE BHA{8) Time(h)
Mg, 30°c TR . HELERNE Lo | pH % ABHFE PN-66 S5
Hib E. coli PN-66 EHRBEE, UG BLRBENER
N _ e B A Fig. 1 Effect of pH on synthesis
mlﬂ%q]ﬁgﬁa PN-66 %ﬁm%im ﬁlﬁé of cefadroxil by E. coli PN-66
SLHBENEE &, 1. pH 6.0 2. pH 6.5 3. pH 5.5
%1 FRARHSERANERHLE
Table 1 Comparision of different strains in synthezising cefadroxil
J&E%7 Substrate KK Reaction Ak
b ] ¥ Strains . Pll:'atc of
7-ADCA HPGME g :
o | sty | Termeocy | wim iy | syachesis (%)
ABRR S 20 0 15 4 67.5
AHTE TN-LS 20 40 15 4 70.0
P:rua‘omonﬁ %fui’ﬂfo%z AS 1.204 10 20 30 4 36
4 AS 1.386 ,
Coryjfb?acﬁﬁgnﬁ}’skiﬂcmiks 1.586 10 20 34 4 30
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HEoH6.00, BLHAHRERERS,

1001
(=) EENRLINBESRE DY 1
R B F % %: 1% 7-ADCA, 4% S wt $
HPGME, B§1% H2% 1.2 #ifir/ml |2 7 i, ¥
FOIM pH6.0 BEENET, EARR  F «f
BETFREAAME, BT, GREE
200C ERER G, BESKSRTARET  Fauy
ﬁ%(@ 2)0 b
o0
<
100[‘
0 Tz 3 4 s
so} /;7ﬁ_ﬁ§ B{#I(4P) Time(h),
X M- 3 B3 FRBIEHER7-ADCA Hamksk
601 MEENENE

4 .
Fig. 3 Effecy of dissolving 7-ADCA with

different alkali op synthesis of cefaroxil
l. NaoH 2. NHOH 3. (C,H,),N

&% Rate of synthesis(%)
b
L)

(s
(=3

EHBOR MR, RERERM s
. SR SR G RBAMBRIO TR, LR
R Time) ’ (W) ER#AS%, HNFEROELRH (2

ppm; 10 ppm,, 20 ppm) BT iRE: , 25 R (&

DEAXTBMNEAHBENERAAR

2 BEMAREFEPN-G SRARERBEMN
Fig. 2 Effect of temperature on synthesis of
cefadroxil by E. ¢olf PN-66
1. 15%¢ 2. 20¢ 3. 25C 4. 30T

100}

(@) FEIBAE SR 7-ADCA #1B
LMBFRSRBTNE

7-ADCA AT K, BEEBIMATRK

o0
(=3
T

8

EARIA ERBET ko HRHEIE L0 2
PR BRI B AR . R T AR E z 4
FUTIE AR 7-ADCA SR E R A s

pH, REAKBRBENS 0H, X § |
HmEARERRRN Rd. HE(E3) & 5
IR B B MR 2 BRI R K e

. 0 1 2 3

!ﬂ(ﬂ)fZQHﬁimﬁﬁﬁmmﬁ HEOMD T+

H HE® (7-phenylacetamidodesacetoxyce- B4 FLEXNGCRELERERNEN
phalosparanic acid) 2R 7‘}(%5& 7-ADCA Fig. 4 Effc;: 'of pfhcnzrlzcetic.:l acid on

S)'nl‘. e515 o celadaroxit

MR, HEEIBIE T LM () K R 1.0 2.2ppm 3.10ppm 4.20ppm
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ARIMEE B, BXRABER HEHEEENA
RRALISIEEL 7-ADCA R ER B %
HWEEEABEN.

() FEZBHRLEARE LB D
¥

AHEEABERERIERREYE 4B
SRER. (DESEEGCHRAE, KFEE
KGH 6-APA X7 H#. (DEBEVE
ils, KIBEBRVE-APAREXE L
B (3) EENEERRARE, Kngk
TEHBEN6-APA AN EE, XU
NIRRT EZMES W, 57T
BRAFEBEVET LR ENE, AIEE
F V BAbEKETSH 7-ADCA TIES
LENRNE, HERRGRELATER
ol et R TERCHE TS ROEM,
R AEGRAZFEIBR BRI R
ARESELES AREWBPBE & & HE.
HIR(ES) AU FERREA LB RS
PN-66 Widba L RBERAER A
Eabel:ap-A

H)0F

{ 1

S®

= 2

[7)]

= 60+

=

&

2

E 3

b3

w20

& .
Q 1 2 3 4 3

B’}!‘ﬂi(fl\iihi H :Fime(h)

5 EELKEN PN-66 BB AT ENER
Fig. 5 Effect of phenoxyacetic acid an svathesis
of cefadaoxil by E. coli PN-66
1.0 2. 2ppm 3. 6ppm 4 200ppm

(£) 7-ADCA REMELHEE
ERHERE
. #RHL1—6% 7-ADCA &3 5U0E] 0.1M,
pH 6.0 MiEGE g, B2 N NaoH B
B pH & 7.5, 4y Bl 7-ADCA &5 HPCME
2 1:249&Ein HPGME, &G % 1.2
BAr/ml RN 200C &8RNSR
fa], MEEAE & RNELREE. 48w
W6 From, ¥k B FH U G B35S 7-ADCA
WEEENES. F7-ADCA REK4%
HEREES, 7k 2%, HEHEES
7-ADCA B, &RFBRI T,

—
(=
-

]

e
=3 o0
< = =
T T T

HHEF Rate of synthesis(%)

[
[=—1
T

0 T 3 5 7 3
B (A1) Time(h)

Bl 6 7-ADCA 738k 5 B PN-66 &%
BLARRYER
Fig. 6 Effect of concentration of 7-ADCA on
synthesis of cefadroxil by B. coli PN-G§
1.1%% 2.29% 3.39% 4.49% 5.5% 6.6%

(M) Fm HPGME &, 7-ADCA
BAN pH HRLABRSAHTE W

HPGME 7 pHl 6.0 UL FIGH PR,
il pH 6.0 DR EER T E & W i
i EE pH ARG E L, BIMNEMT
7-ADCA f1 HPGME 80k, ERELE
E AR pH W RERE, MEE,
Y SESURTRSEZS S g -{ - T
&, 7-ADCA XA B I h . B a iR
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O£ 8B ¥ #

25 %

R T B mEk, #iF pH 5%
REFTEBRTEN 7-ADCA MTH, K
FTRYCIE 7-ADCA #EKE eH7.5, BN
HPGME, BHMERMNHE6IALS, A
SEEAMENRH, FERRT 7-ADCA K
BEIA R, B 5—6% WERY 7-ADCA
WM, pH 7.5, 1 HPGME BE %G
B REM,THEABBREAES 5 & 7-
ADCA JilE, BEARFE TR, HHERIE
0.1 M, pHEO BB ph i b, 6% 7-
ADCA HBEIARE pH &5 B I HPGME,
1.8 by /ml REEP, 20°C REAH
B, W22 pH WL TRBR SRR,
SER(E7) BB, BHAZE pHIS 958
.ol EEA4kiESI90% U £,

() 7-ADCA 5 HPGME %3
BLARBESAHET

SR 4—5% 7-ADCA, EEAFELL #1#y
HPGME, BEl. 7-ADCA:HPGME 3§ 1:1,
1:1.5, 1:1.75,1:2.0, 1:2.25, BgE N 1:6
Ay /ml RRHE, TE 0.1 M, pH 6.0 Bifz 4
g ,20°C B R 9 /R, BB AU SE #2551

BENAR.ERTIAR 2, HiEH HPGME
EEFIEm,. RARERNARERS, 7
ADCAL; HPGME 24 1:2 0}, SE8SLHR
XHERBRES, BN HPGME WY&
BRI WA K,

100+
1
% 80 2
7]
5
& 60f 3
‘B
8
S 40F
.
24
< 20p
0 1, M 1 L
7 9 i1
BE{pE) Time(h)
B 7 #Hix HPGME Bf, 7-ADCA iFid1 oH 3

PN-66 SRERARBRRIER
Fig. 7 Effect of pH of 7-ADCA solution in
adding HPGME on synthesis of cefadroxil by
E. coli PN-66
1. pHB.5 2. pHS.5 3. pH 0.0

%2 7-ADCA 5 HPGME M HH#E PN-66 aggimEgnke
Table 2 Effect of the ratioc of 7-ADCA and HPGME on
syathesis of cefadroxil by B. coli PN-66

7-ADCA HPGME Ratio of 7-ADCA BIEER A (%)
(mg/ml) (mg/mi) and HPGME Cefadroxil (mg/ml)| Rate of synthesis

40 40 1:1 35.3 58

40 60 121.50 5%.3 86

40 70 1:1.75 61.0 89

40 80 1:2.0 62.0 90

40 90 1:2.25 62.0 90

30 50 1:1 50.8 60

50 75 1:1.5 721 85

50 87.5 1:1.75 74.6 88

5G 190 1:2.0 77.2 91

50 i 112.5 1:2.25 78.9 93

O PERFRMEVFRTATRKSHES http

journals. im. ac.cn



+ 1A

EWHE: BEASRELREE

315

B

i KB HE PN-66 5 R & B2
SKREBZENG K, ROIRASLHWUEBEN
SRR RS £ UL AT H (cephalexin) 9
RESERFHEEAK, HERLHUERE
ML RERE 7-ADCA B ERIIR M,
& 7-ADCA HREEIRB 6% &, HEEBHIK
BRERE, XEMESRK S-RNEERER
MEERLLAHE. FUSER BN 7-
ADCA IRET AR, B aeE B
e R, A EENERZS RN
B SR E AR ERE RN
BRRE KR, REESmAET,.

HAKXKBHEREE G Bt B X K
BEEX G RHEHS R BB 6-APA,
7-ADCA, G MA B RN, Bl
RNER - REERA R .BARLEY &
REBRMOIIRER, 8RELSKE, 6
APA, 7-ADCA HEEFEHEH,.T=HERo
EARBHEEBEGCGEHABAKREEXRG
BRHE EHEER S 6-APA 1 7-ADCA, R Z1R
HEENAFEEOME, @B 4
B, HETEEEAGMAE.R - EAKE
K IRERE A, ) & BT R

L%—%Iﬁmﬁmmlﬁﬁﬁﬁ,mﬁ
—F A RN, EREREREREM,
ﬂ%ﬁmmﬁﬁm%%xﬁoﬁmmEL
EREERECELBOEW, TSR
VBB KR EEE vV SEEHRE 6-
APA, 7-ADCA, ER AR EAME, R
HERGCENAB_PSSRNEEN™ W,
{BRBERITANEAE, RECEBAOX
LB, YEBECHABARE LR
BEEERIOMEER,

2 F X A
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ENZYMATIC SYNTHESIS OF CEFADROXIL
BY E. COLI PN-66

Wang Zhenxiang Kou Xiufen Han Wenzhen

Zhang Qixian

(Institute of Microbiology, Academia Sinica, Beijing)

The optimal conditions for synthesis
of cefadroxil by penicillin acylase in the
cells of E. coli PN-66 was investigated.
Experimental data showed that the opti-
mal pH and temperature for enzymatic
synthesis reaction were pH 6.0 and 20°C
respectively, the suitable ratio of 7T-ADCA
to HPGME was 1:2, the sythesis of cefa-
droxil was enhanced with increasing of the
concentration of 7-ADCA, and both phen-

ylacetic acid and phenoxidacetic acid
sirongly inhibited the synthesis of cefad-
roxil. About 90% of 7-ADCA could be con-
verted into cefadroxil under optimal con-
ditions.
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