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Abstract ; [Objective] This work aimed to study the one-pot conversion of cephalosporin C(CPC)
to 7 - aminocephalosporanic acid (7 - ACA) by

different enzyme forms of tri-enzymatic system.
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pared with shake flask fermentation, fermenter

fermentation has higher enzyme activity. When
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fed-batch fermentation by adding with 400 mL feed (15% glycerin and 7. 5% fish peptone) ,the
biomass was 32. 79 g/L and the highest activities of glutaryl-7-amino cephalosporanic acid acy-
lase (GA) and catalase (CAT) in the recombinant E. coli reached up to 7 099. 85 U/L and 15
776.20 U/L in 72 h of fermentation, respectively. Using a three-enzyme system including im-
mobilized D-amino acid oxidase (DAAQO),free GA and CAT, the yield of 7-ACA obtained by
one-pot conversion of CPC was 87. 28%. Another three-enzyme system included immobilized
DAAO,freeze-thaw cells GA and CAT. The yield of 7-ACA obtained by one-pot conversion of
CPC was 87.10%. [Conclusion] The yield of 7-ACA prepared by two different enzyme forms of
tri-enzymatic system in one-pot was approximately equal. And the specificity and hydrolysis a-
bility of GA to a-ketoadipyl-7-aminocephalosporanic acid(AKA-7-ACA ) was poor, which re-
stricted the application of the process.

Key words: tri-enzymatic system,D-amino acid oxidase, glutaryl-7-amino cephalosporin acid acy-

lase,catalase, 7-ACA

0 3

[FAREBEXY7-ZFE L e R (7- ACA) J2& 3k F 1A
F C(CPO) M B S P A Wk A R B b A R H
SLFORE, TR B a5 A5 B Sk J T B | Sk 6 e g A )L
TR A RN BE A Bk M R R R
RIHZGH ) 238 . 7-ACA sk dre B 59K,
[ by o gl 25 AL . LAT AR R BERY7-ACA 1Y
Bl T AT A HA TR T X 2058 /8 F BRI k2
WA T, R R T-ACA o BUBE I (D-& 5
iz F AL DAAO F NG -7 - 2 5 Sk 96 % 19 19k 1k 1t
GA) T2 E N MR B A ATz L ™
AETERMET W4, —FHN =B R%E LT
SAE 2005 AR T TS e 1 1 A A St [ E
1k DAAO il E AL & B (CAT) L 5 384K B E 1k GA
[FEF A CPC JE W& & — B3k A 7 7- ACA (K
. CAT REMEJF AL K fif 5 DAAO S Ak I W Fir 7= A=
1) Hy Oy s o- B O Bk -7 - 20 3 3k 9 %8 IR (AKA-7-
ACATETC I BRI 2 1 F "l 8% GA K figt 7= A= 7-
ACA, [RI3E G0 T 24 115 9 AT 1 SR 2 T 20 i 2 vh
H., O, % 2 R 7K 7 il i Ak 390 1) 2 336 B X8 iS40 vl 1]
T2 ) P AR 7 5 T 3k T L S8 R v AR ) ) e
T A AR 7T-ACA R AR, HiZ T
2 TR AR TR EE B . 22K ER
F AR S BRI 2CAS W] 43 B9 5 3806 16 T 1 e fk
F 5 2 T A Ak R B — 2 e TR g . [REE R
PIN R VAW A B IR =X AT 43 25 1Y =16 & 40 . i
— ANV R R AR R R AN H, O, — 5 B 5 b
CPC #l#¢ 7-ACA, [ RAXERBI FH KW
FE T 20 500 10647 10 000 . e v 2 3 33 L AR A B
WiEHHMAMEIE X 2Z R0 =l R%E — 2Lk
I mAE 2018448 A H25 K% 4H

il

CPC il % 7-ACA,

H

Y\/\erj/_—rS DAAO+GA+CAT

NH; O #Neen,ococH; >
OOH

CPC

HOOC

HZZH?\CHZOCOCHs ¥ HOOC\"/\/\COOH
OOH (0]
7-ACA
K1 =MRGE—PENE T-ACARE
Fig. 1  Schematic diagram of preparation of 7-ACA by

tri-enzymatic system in one-pot
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