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Studies on the Reaction of C;;a~Hydroxylation of 16, 17 a-Epoxy Pro-
gesterone by Rhizopus Nigricans in the Two-Liquid-Phase System
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(Key Laboratory of Industrial Microbiology ,Ministry of Education,
College of Biotechnology , Tianjin University of Science & Technology , Tianjin 300457 ,China)

Abstract: The biotransformation of Cj;e~hydroxylation 16¢,17 o~epoxy progesterone by Rhizopus nigricans in the two-
liquid-phase fermentation system was studied. Eight kinds of organic solvents were chosen,their toxicity were compared and
their solubility to 16,17 a~epoxy progesterone and C;;o~hydroxyl-16¢,17 o~epoxy progesterone were also researched. The
toxicity of butyl acetate is in the lowest level and the conversion ratio (44.2%) is higher than other two-liquid-phase systems.
The effect of H,0, and vitamin K3 on increasing conversion ratio in this system were also studied,reaching to 8% and 6%,
respectively.
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% (Rhizopus nigricans) TCCC 41047, KHR}
F R TS E PR RO R AT

RUE G FREL DK R SR AL KRR R S BR AR,
K BE R TER , R )5 LUK 57K L Lty
100 g : 30 mL, 108 ‘CK# 15 min. HREZHE , ¥/
KA BB AR, 736 T R4, 0.1 MPa, 121 C
K 30 min'*.

RIERE IR (g/L) A ATE 30, FOKHK 30, flass
1.5, BBk E 1,pH 4.4 ~4.6,250 mL = fA 2 ik
Ri 72 50 mL,0.1 MPa, 121 “C K& 20 min.
1.2 EREXENEE

SRR - 16, 170~ 22 B, KHH i 25
I PEIRRE S Cho-FRFE-16a, 17 -3 E 2200, K
HEHEERI 2 . R BK OB ZRRBE R T
B DUGR AR A R IESEbE R CUBE N iR R
K3 Hy,0,. F3{U#%:Lab Alliance =5%0RAH (1Y, 48
P Sl AN RTINS
1.3 AFERIHE

RHE I AGE BTG K , BE RS ER RN T, O
LA U8 MR — AU sk B 4. #E D
Je il 22 B P A TR A E) 10" mL .
1.4 BEEEFFE

PERNIS 28 °C 150 t/min 2K ¥ 21~24 h,pH
F21 3.8, Bake JoZe i BRI T TRkt

YA LA FS , TR EARYE R 10~15 pum.
1.5 WKMBERMEL

T AR S KA, T BB A A
BLE. S T 3858 A% 5T, [ s SO 22 X6 TR 1A 4 L 17
PTG P 3 R S, TE XU AR AL S AR R
A HLE A — e S AR A B 2R e st K
NG ML, AR FH R B

250 mL AR AR R B SR AL 50 mL, 4%
PG FEIRKEFE 21~24 h, A 1% 160, 17 o-FFE 2200,
A 20% A L. FAT UL R A7 AEBH RS T 4
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(53 , [R5 A GBS R ) HaO, BAMRHLF52
KA R K R RFEAR A2 Cho-FR Rk
MR AT, B i e b %
1.6 SNEENE &S

FRAE A BB - 4 A EE ] 10 g/L 1) 16«
17 o~ HAN Cryo-F2 K16 o, 17 o~ 5H 2
il () TG 7K 2 TRV U, 200~700 nm 78 Bl P ] 48 4 i1
KA THH , P B R4k e A A
(R1:3

PR R I < 43 BB 3.6.9.12.15.18 g/L
1) 160, 17 o= E AT A Cp o~ FE-16 0, 17 -4
ZETE K BRI AR A I 45 WO R, DA
WOGRE Sy y A, S MR B A X 22 AR v 4%

VIR 3 W 1 mL ZBROBE .2 T
fiss DS ARRR 2K 2R IR SR RE R O e N R B
16a, 17 - EZE B Co-FF-160, 17 o= A 2
il A1, B 100 uL F 1.5 mL Eppendorf &+, i
KA. B 1 mL Sk SRR, R R T
DE W YERE y. H Ay B Bk x (g/L)
N AR S(g/L) 9 :S=10 x.
1.7 HUERNEFZ

FERTI o AL i B AR PR I 1 mL K BRI
AHUAHTF 1.5 mL Eppendorf 4,12 000 r/min Z.0>
5 min, WHL 50 uL F3EW T RIS Eppendorf 45+,
1638 K N E T, B | mL (3SR shARis e, 2 )5
it 0.45 pm A HLIE.

a4 B JT s - Cosmosil Cg (%A, FshAH A
Vi = V=75 = 25, #EFF R 10 uL, i 1 mL/min, #:75
S, Kl S 240 nm.
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Tab.l1  Solubility of 16,17 orepoxy progesterone and

Cuorhydroxy-16a,17 orepoxy progesterone in

the different organic solvents

HHLEH S/(gL™ S/(gL™)
LR 89.6 110.7
IR T TR 84.2 96.3
Py fh i 182.7 186.4
ES 44.8 63.9
FoR 39.5 42.4
1EFEhE 0.4 0.1
ECH 1.7 1.5
1L 352 27.6

TE: SO 160, 1Ta -SRI IR S Cia—F2E-16a,
1700~ FRAE 2R A
2.2 BHLAEFIXHMEE S EXTEE

T S A AL R0 A B A K Y S R A AL
FI6F PR 2 0 ML B M 19 /. 250 mL — A P 2k
50 mL B, LA 107 mL™ $2F1,28 *C 150 r/min 1%
F& 12 h AMA SmL % 1 hEga PSR, gk
F% 24 h, TUEMET S FRBQEDFTE , 5 AR g UE
T my TR (my BI{EH 0.83 g).

E 5 3R 0 B A B 5 S A AL ) 3 9% Y TR A
T 2E(E RN, BB R FLIE D REAR B i B P
N R 2 AILVEH, CBR T ER IEERE R C beEetE
AEXTRAR, T 2R LR TR R PU S A P i e
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Tab.2 Effect of different organic solvents on
Rhizopus nigricans’ biomass

ML my/g (m-my) /g
LR 0.42 0.41
LR T T 0.53 0.30
Py S Akt 0.32 0.51
N 0.39 0.44
FoR 0.45 0.38
IEELE 0.52 0.31
IECE 0.50 0.33
R 0.30 0.53
TE: my MR YA REDH T H; my MBI HLE R R gD
{1y T 3.
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Tab.3 Conversion ratio in the different two-
liquid-phase fermentation systems

WU 7 AR %
LR FRIK M FR 21.5
LR T HRIK IR 442
Y S Ak B/ Ak A 2R 10.0

ORI FR 9.2
R KR 2R 13.3
E2Eke KA F 39.6
EC kKRR 33.7
PR/ KA ZR 11.6
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Fig.1 Tolerance curve of the Rhizopus nigricans for H.O:
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Fig.2 Effect of H,O: accession on the conversion
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ratio in the fermentation system
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Fig.3 Effect of vitamin K; accession on the conversion
ratio in the fermentation system
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