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A H B E L e A AT R B AR Y, ERSRE S EL s
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(PVA)R—FILERB S FHE, EFRAEF A e m @RS e H B 28 AMNK
Mo Ariga B5H A PVABREE S HSRALBE T K. Hashimoro FVH PVA i
Joe AT B T, TR AR — R B R PVA-HBR ST R 46, i Th i BT F 1 o 4 75 MR
Yo BB T A4 BLA SR RS, B B A B E 4. BT Chen %17 45H
THE PVA ISR —BRIE B BRI, R T AR S WM &, BEERBR AT 8
M. ASCEN R ERE LT ER, B PVA-S E RIS E & Ry Rk 4 R
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1 R &

1.1 8

BB R SERBHMY SRR AFRME PVA S RG BT EM B
&R 1750 £ 50, R bR AR B ami G diafi b F 4,
1.2 HHSENES
1.2.1 WEE. W E (Arthrobacter simplex )BY-2-3-51 B R EZG L 46 114,
1.2.2 BEEEFRE(e/L): EXKE 0.8, A 0.8, ERIE 0.4, KH,PO,0.24, I pH £
7.5, I EL, KBSHER, TR 200:/min BYE R, 30°C 5535 24~ 28h.

Farti B REEE SR A (No. 94145009)
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1.3 BEitauntlsE

1.3.1 BEEHEGHEE.: H3E 18h #Y X BT 45001/ min 7% &0 YL E &L 30min 5,
0.05mol/L pH7.2 §) Tris-HCl B @VERE 1K 2 K. F Tris-HCl B o W ) L B B o
1.3.2 EEAARSETE. WERSE EHABME Bk PVA B PVA #llf

HREETH[5,6,8,9]. PVAESREKE M 6% ~15%F PVAF0.5% ~1.5% W&

BRUBERRETRES. MA-CBWEBR, ERBRESH LRSRES ARAREHE
A 0.3mol/L CaCl, B+, Bk sh BT %F-R T LR, BESHHBRIDMIER
Erpig b, EHBRZLN 3mm BIBRIE B E LA
1.4 EELaBInyiEL

W— 2 B H E L AR 7B S0ml R R LA J B, AR g, F 30T 1501/
min FYELL, 5 12h M E 2L HMMEE.
1.5 BE4ahgitRigornkEaxs

TEXE 25ml pH7.5 & F 7% ZBH Trs-HC B#rh AT, A - B &G L E
FRMMR T, B —F BB IR E, BT 34C 1501/ min FRK PR,
1.6 BEESTT AL FE{L 350 fE R0 2 1L MMRRERIE SR E

£ 08 Tvashhiv ' S HiE M F .

2 HEX5i

2.1 BEELEIEME T EALER

AARRFEE & S FEE MR E IERERTRORRERINLE 1. AR
T (DSERSENBRERE, HESHZNBRBRE NG R BT 5 KL ()8R
PVA #1 PVA HRR i (S8 B 0F , (B iy F RS EE, B ERNE, MR EEXE, BE
WA 2B EE; (3PVA S REENRE S RS R,
BT RFEHSRERRE, £&5H KLPO, RERPE LN, Ho S RRSUHL, A
T T B LA B E A, BUE Ay BRI

F1 TREERLFENLEER
Table 1 Comparison of different immobilization method

Immohilization Convetsion
Shape Structure Strength Flexibility

method /%
Calcium alginate Bead + + 75
Polyacrylamide Cube + + + + 80
PVA freezing Ciibe Compact + + + + ++ + 20
PVA-Bonc acid Bead - Compact ++ + + ++ + 15
PVA complex carrier Bead Porous + ++ + + 90

2.2 PVAEESE#ZERCHRERY
2.2.1 PVAEARKEMR. YPVAKEKRK BESTHRE BESHBRERER, RE
B mERE, SN ESMIEREE, ¥ERNAEERPWEELARGRER
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GRE, HERWLEE. BEEKE PVA6%~15%, MRMM0.5%~1.5%.
L
%2 AR-AFANNEZASEESEHnEn 222 PVAXSRBRENTR

Table 2  Effects of freeze-drying time on the dehy- . M. & PVA Rasm g E R
drogenation activity of immobilized cells T BEBOR T ¥ - R T K S0 B S e
P AR 2, 7 RS B 1 a8 AR

el T3 s w i a4 ABHFWRK, WU H A E e
2 718 55 92 98 FEBHEERAL, B8, TRER

3 6 0 s o1 s REEAE-RFRECNM, KT e P

Note: Substrate concentration is 20mg/ml in Tris-HCl buffer  JREFMIR, 3 KU L E A FKF HE 2
Wt 2%, BEEER, U I KA,
2.2.3 BELBEPEEAMERE: BT b9 w sk B B 6 B
RE 1, WRBEES T, BBTARELEN 0% 0% KN ENRENEE(r,), HR
WHE 2, BWHEFEKERT 4% )5, KIRSEEHELFE,

100

0.8
S0
. 01}
& —
60 =
% E o6}
g 40 g
8 S
20 0.5
0 0.4 i L I 1
1] 2 4 6 B 10
Conc-of cell /%
B 1 & Bk HE 3T 4k B B ol B 2 900 40 B i BE X I R T AR A TR
Fig.1 Eifect of cell conceniration on conversion Fig. 2 Effect of initial cell concentration on
Cell conc./%[] 1,00 2,0 4,x6,4 8 reaction rate

2.3 BEEeRBATITENEL

2.3.1 EEAE. FEVERA TR RAE A Em N E 3. B RyRBEREND
BRRTHREIAMCEEN, TEELEAECARNREEE. XEHTRETH
W SR AR, A SR RN B R T A IR M A A T R

2.3.2 JEeESE . BETEESARERBEFEFE AN EANREEE RN, 4
ik 48h J5, BBIE D AN B, ROy RGBS EM 3.8 %, SR TOEREESMN, Bk
RESEAI MBI, WAh, 15 kAt B P& KHPO,, JF LLIE AL B (] K 4 th 8508 T S8 OB 7 #9 8
EE, HAT WEAR, E5EE AR KES TR,

2.4 PVA RSB EHEHEE LB ATHEN— RS

2.4.1 BRMABEBRE. F£RREBE FE T LR R8T AR I 8BIE
mE 3, ZEE A RER N A RERE N 34C,
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Table 3 Effects of activation medium on dehydrogenation re-

action

o R Conversion /%
MNo. Activation medium Addition
t/h 5 12 17
1 0.5% Pepione
0.2 % Glucose 21.4 76.2 98.0
0.25%K,P(), Cortisone acetate(CNA)
3 0.5% Peptone Emmol/L.
0.2% Glucose Ethanol 4% 6.0 33.0 62.0
3 Ferment liquor 25.8 82.2 98.0
'
4 Ferment liguor 20.8 52.3 95.0
CNA Immol/L

Ferment liquor

19.6 47.0 91.0

2.4.2 BB Edk HEELARERT
0.05mol/L pH7.5 # Tris- HCl @M F, T AR &
B FRE 2h 5, T 34C T 4500 & HERE WS
BIRRTE 3, ERES 34T, B2 k40 Kb
BB INEL IR E /T 30°C B, BEAY VR E R .

#4 FRAREMAREHERTOAEEHES
Table 4 Effect of reaction medium on dehydroge-

nation of cortisone acetate

100 -

Relative activity /%

A 3

Fig.3

B0

60 -

40 1

20 50

T/C

iR 1 % BT R 3 R E A i R
N :

Effects of temperature on reactive
activity and heat stability

A Fozymatic activity at different

temp. [] Heat stability

2.4.3 BERAHRGE pH . ERF pH 5%
£, W PVA 5 & 8K E e /R W

RIS 1. S, TR E AL A0 R

Time reguied at conversion yield 90% /h

Baich No. Tris-HCl  Ferment Physiological Sterile
buffer liguor saline water
1st 18 48 24 24
2nd 18 28 18 19
3rd 18 19 24
4th 19 28 32
5th 20 36 47

2.5 EEbapaoni s

R M EE pH N 7.5,

2.4.4 PBELARA pH REE: HE
EAMRERTARE pHEWR D, T
30°C {78 20h J5, £ pH7.5 B 54 T HE
HEEH SR AV A AR E
pH7.5~8.0 A E-

2.5.1 RREAFR: EARRNARFHTERTAWNRE, MERKLEY 0%
W, BRAE 4. ERBETEY, BEFEE, A ERBREET, JERETE
RRSHRL, BEAREAERENS, RALEA RS RHIAR . XEHWMEEE
BEEHRBTEL, FFLL Tris- HCl S R AR R A Ko

2.5.2 JEMWERE. RREYKRETHRAREERME S, HERMREHEEL,
KBHIE LR A B . PTG IEI YR B2 20me/ml B, AL 4= RE T R

£5 BEHEVERENERSMEEEN
Table 5 Effect of initial concentration of substrate on dehydrogenation reaction
Initial substrate cone. /gLt 6 10 15 20 25 30
t/h{at conversion 98% ) 7.2 11 14.5 18 25 38
Productivity of catalyst/mg(h-g) ™! 1.4 1.5 . 1.7 1.8 1.6 1.3
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100 2.6 EECLHRERIFREY

40 [ £ L d i e B B ME R B E L AR i L

;’S c MM ERERIRZ— ERE TR, RAKN-

i © AE-RERA N E, YEEE TR, EX

é AR MAEOBRSFERY, B2mE L

20 WK 2~3 Wo EXEZHIREL 4, @

%Gz 4 6 8 1012 14 16 18 o D HRIRE 24h Wi ERALE, BRI 4.

Batch number ] L B AR A A AT 445 18] 5 b 4B LB 3E
M PVA B & E A H & B E AR T

B4 BEELMBHEEHE
Fig.4 Stability of the immobilized cells

ERATRRA: B THEBIMBRERE, §
AR BRI T e AR E R, R WA S

AR & FERE, AZEFASNEFANEAYHEERBT R PIEL 48h, BBIEIRT 3.8
&, AEFTREBTHRKIRY, 5 EBERF 34C .. RiE pH7.5 &84T, YEWKE Y
20mg/ml B, 2% 18 ~20h 4L R Hi5 98% ,

g ¥ x B
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Transformation of Cortisone Acetate Using Imnmobilized
Arthrobacter simplex Cell

Zhang Ying Yao Chuanyi Wang Mingyao
( Department of Chemical Engineering, Tianfin University, Tianjin 300072)
Lu Yanchang Wang Zhiping
( Tianjin Pharmaceutical Company, Tianjin 300163)

Abstract A new cell immobilization method is developed in which cells of Arzhrobacter simpler

BY-2-3-51 are immobilized by entrapment with polyvinyl alcchol-alginate complex carrier, The im-
mabilized cells preparation contains spherical beads with high mechanieal strength and Al-dehydro-

genase activity. The activation conditions and enzymatic properties of the immobilized cells are stud-

ied. When the initial substrate concentration is 20mg/ml, the conversion of cortisone acetate to pred-
nisone acetate by immobilized cells in shake flasks is 98 % at 18h. The stability of immobilized cells is
maintained by activation at proper time.

Key words Cortisone acetate, Arthrobacter simpler , immobilized cells, polyvinyl alcohol
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