17a- -168- -
1,2 1 2
> (1. )
17a- -168- - -4,
s HMPDD
1.2% .KH, PO,0.2% . 0.3% .
4h 0.05g/L ;
12h Y 24. 46 mol/g* min,
: TQ464. 8 DA
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Optim zation of producing conditions for A' -dehydrogenase of 17a-hydroxy-168-m ethyFpregna-4, 9, (11)-
diene-3, 20-dione by Arthrobacter sinplex

WANG Pu"*, CEN Pei-lin , CHEN Xi-yang (1. Institute of Bioengineering, Zhejang University, Hangziou 310027, China;

2. College ofPhannaceutical Science, Zhe jang University of Technology, Hangzhou 310014, China)

ABSTRACT: OBJECTIVE 17a-hydroxy-16B8-methyl-pregna-4, 9, (11)-diene-3, 20-dione ( HMPDD) was one of the important
inttrmediates used for the production of beta-methasone. In this paper, optimum conditions for the microbial dehydrogenation of HMP-
DD by Arthobacter simplex were studies. METHOD  Effects of culture medium and bioconversion conditions on dehydrogenase activi-
ty were investigated by shake culture. RESULTS Optimized culture medium for dehydrogenase production was as follows: glucose
0.4%, com steep liquorl.2% , KH, PO, 0.2% , peptone 0.3% . The optinum conditions for enzyme fomation were as follows: inf
tial pH of medium 7.0, inoculum volume 20% ( V/V), loading amount100mL for250mL shake flask. By adding 0. 05g/L HMPDD as
inducer, the dehydrogenase activity could be enhanced obviously. Added 10 *mol/L Co  and Mg ", the enzyme activity was in-
creased by 12.9% and 6.1% respectively, compared to the contrast Maximum dehydrogenase activity of 24. 46l mol/g* min was ob-
tained at12h for shake culture. CONCLUSION At optinum conditions, the dehydrogenase activity is increased obviously.

KEY WORDS: Arthbacter simplex; steroid; microbial dehydrogenation

( betamethasone) 1.2.2 (%) 0.6, 0.8,
s ( hydrocortisone ) 0.3,KH,PO,0.15. pH 7.0 ~7.2,
35, 2.5 M, 1.3
G, , . 1.3.1 30C 3d.
G, s 21 1.3.2 :30C, 1201/
N m in 12 ~14h; : 150r/min,
5 5 33C.
HMPDD c, 17a-.  -16B- 1.4 HMPDD
- -4,9(11) -3, 20- ( HMPTD)
y : 1.4.1 HMPDD 50mg HMPDD
SmL s 43mL pH 7.0
(':Hz
) 33C 30m in
o OH o OH
CHs arthrobacter simplex £ 1.4.2 30mL
,10 000 r/m in 10m in, N
HMPDD HMPTD
((Arthrbacter simplex) 10mL. SmL,
2mL s “1.4.
> CI.Z
121 1”7 ,33C ,150r/min 10min 2mL
(3] S5min s
) HMPTD
Bae G,
, 13%. Choi '° ’
1HEmol HMPDD HMPTD
IFO12069 3- G, s
HMPDD
[Bmol/(g* min) ]=(AXxCx10°) /(Mxm xT)
? A HMPDD ,C HMPDD
(&,M HMPTD ,m (g).T
1 (min).
1.1
Q4-2-51, )
1.2 , 30min , HMPDD
1.2.1 (%) 1.3, 1.3,
2.0,pH 7.0 ~7.2, 10m in,
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Tab 1 Effects of various cathohydrates on HM PDD dehydrogen-

ase aclivity

A M Q 460 13 75
WARTE R Q 415 14 68
(NHy4) 2504 Q 442 10 47
NH4NO; Q 437 7 42
7§ 0 439 5 82
NH,C1 Q 427 9 78

o Wi i% A BT
i Ao [Mmol/(g* min)] (%)
JEHE Q 540 10 46 77 4

L Q 499 & 66 64 1
iR aR 0 486 11. 57 85 6
Al R 0 546 12 90 955
] 2 Q 483 13 51 100
0.70 14
2' (_38 12 2
- 0.40 10 @ é
0. 30 A\ N
0.20
0.10 = L o 6
0.2 0.4 0.6 0.8 1.0 1.2 2.0
HHFEIRAE (%)
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Fig1l Effects of ghicose concentration on bian ass and HM PDD
dehydrogenase activity —M|—A —— il
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Fig 2 Effects of peptone concentration on dehydrogenase activr
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Fig 4 Effects of KH,PO, concentration on biomass and dehy-
A e HE
2.1.6 KH,PO, ¥EX =B AR EH KH,PO,
STEEA K R B L E 4, HRE, KH,PO, KK
SRR B K, M WEN 0.25% BB 1 |,
KH, PO, ¥ B 5 7 S FELIB B A 4 AR, RILTEBEIE TR (K. M
R ARG T S, B E R SR B KH,PO, W RYIE I,
AR BTN, 0 KH, PO, X H k4 KA — it
YEF . FBUE iR K AR F =88, LIS A 0. 25% 19 KH, PO,
W N

2.1.7 EXRE fEER&EYWERNRER AR
B3R L (3%) ERRMATERRRE, SR WK 3 P,

%3 EXRBETRAIULME

Tab 3 The orthogonal design and statistic analysis

drogenase activity

A

RRE #WEH FXX FEAK KHPO,

B

c

D

E§E N
[ pmol/ (g * min) ]

(%) (%) (%) (%)
1 0.4 0.8 0.3 0.20 18.28
2 0.4 1.0 0.4 0.25 16.85
3 0.4 1.2 0.5 0.30 17.10
4 0.6 0.8 0.4 0.30 14.21
5 0.6 1.0 0.5 0.20 15.40
6 0.6 1.2 0.3 0.25 15.56
7 0.8 0.8 0.5 0.25 14.66
8 0.8 1.0 0.3 0.30 16.52
9 0.8 1.2 0.4 0.20 17.30
k 17.41 15.72 16.79 16.99
k, 15.06 16.26 16.12 15.69
ky 16.16 16.65 15.72 15.94
R 2.35 0.93 1.07 1.30

ERREE P b B R E BTN A BC.D,, B

AW 0.4% , EXE 1.2% , BEHM0.3% ,KH,P0,0.2% ,
BRI X B Ry BE S
HK 2 KH,PO, , EAE M ERRK WA, KB PEMERR
BB REEFRARSTTRIERE, B 113
19.74pmol/ (g + min) , bR i SE B0 5 3 45 37 2R 4 AL RO S
HiRF 8%,

2.2 fEHRHETBREIR
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Fig 5 Effects of initial pH on dehydrogenase activity
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Tab 4 Effects of various m meral canponents and trace ele-

ments on dehydrogenase activity

FEET A2 Fiffi% [ Hmol/( g* min) ]
Xf a 472 21 16
Zn** Q 470 19 56
Fet 0 468 12 34
Cu®* 0 473 13 47
Co™ a 475 23 89
Mg Q 470 22 45
Fet 0 467 18 12
227 [AVECHE IR A AR A AR G R g I R AR () RS

FERL AR EESE S A hE L pH B (R AL 2R 0L 10 R
D1, B 2 WY, T A vte 5 i 5% 2 I () () 39 i L 12 b
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I pH 4EFEdE 7 2440 . BN )40 12 hinf ik dg R fE, 4k 4k
K5 I (0] {75 0 JF 46 R B . BIE i HM PDD #2861 i 1] LA
12 ok i, IR TR 4 I 5 0 B85 e 20 0 0 B v, T e
fb HM PDD 1) C, i & s .
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