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Optimization Studies on Fermentation Condition of Steroid

150-Hydroxylation by Penicillium raistrickii

DUAN Shao-jun, DU Lian-xiang, BIE Song-tao, MAO Shu-hong
( Tianjin Key Laboratory of Industrial Microbiology, College of Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457, China )

Abstract: The biotransformation medium ingredient and conversion condition for 150-hydroxlazation of 13-methyl- estr -4-
ene-3, 17-dione by Penicillium raistrickii were optimized. The optimum medium ingredient includes ( g/L ) glucose30, corn
steep liquor 20 °C,NaNO; 2,KH,PO, 1, K,HPO, 2, MgS0O, 0.5, FeSO, 0.02, KClI 0.5.When the Penicillium raistrickii is
cultured at 30 h under the inoculum concentration 10% (v/v ) ,initial pH7.5, ventilation volume 50 ml, conversion tempera-
ture 28°C , inventory rating 0.2%, the substrate dissolved in 4% methanol and 1.5% tween80 by ultrasonic dispersionisfed in
the fermentation medium and continued culture 60 h. The conversion rate in shaking flask can be up to 70%.
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Penicillium raistrickii ( ATCC 10490 ) iy [ 3£ &
FRE AR .
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1.3 IEHRE

BHIE IR (gL™) « ZFIREW 20, HA
20, E M 1, Bijg 20, 121°C, 15 min K4 .

KW SR (gL™h) W& 30, FK3% 20,
NaNO; 2, KH,PO, 1, K,HPO, 2, MgSO, 0.5, FeSO,
0.02, KCl 0.5, 121°C, 15 min K &4 H.
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Tab.1 Choice of carbon source

(3 pH WA TE/ gL AL RI%
AL PETERY 7.03 8.64 52.03
TR 7.20 10.23 51.15
EE i 7.57 12.06 50.41
HIE b 712 14.64 61.06

IR 1 AT, A 2 B O e — e DU 4 AL R i
5, 35 61.06%. HEMIERTA] IR R B AR A,
AR T A, T ARG S M T E A AR AR
SR, 5 i PO 240 T R AR AR B TG P b AR
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eSS 1Y) pH IR, AFIT RSN Bl 4%
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Fig. 1 Effect of the concentration of glucose
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Tab.2 Choice of organic nitrogen source

FABBREEB H23% Hom
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Tab.3 Choice of abio-nitrogan source
TCHLAE pH AT #E gL™ A%
NaNO; 7.52 14.23 63.57
(NHy4) 2SO, 6.03 14.76 61.04
NHsNO; 6.16 11.06 54.07
NH,CI 6.07 13.35 58.86
(NH,) .HPO, 6.32 12.44 56.22

2.3.2 FHBRANIRJE AT EACE R m

A LA pH WiATE gL™ A%
[laSyEe 6.12 11.23 53.74
4R 7.14 13.07 60.42
S!S 6.19 10.66 54.33
FKS 7.09 14.73 62.08
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Fig. 2 Effect of the concentration of corn steep liquor
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Fig. 3 Effect of the concentration of NaNO;

SRR RN R 2 g/L B AL 3R AH
X, i85 63.77%, ZJa , BEE R B R AL fL R
FEAIR.

Zi b, MR R TR i e s, X 2 Ik
AL 5 64.87%, 64.92%, AL R AL RTIR
T SwiiA. IS S SR S (gLt ) A
B 30, £ A3 20, NaNO; 2, KH,PO, 1, K,-HPO, 2,
MgS0, 0.5, FeSO, 0.02, KCI 0.5.
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Fig.4 Choice of inoculum concentration
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Fig.5 Choice of initial pH
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58 SR TR AU Y 2 28 A IR AL RO, Bk T
243 g E

Fe Ll PSR S , BT 24 °C .26 C..
28 °C . 30°C . 32 CHEIR 3 e Ak, W H A% Ak
2R GEIR : 28 CHPFE AR . O SCHRIA ,
B SR EAEY R XATRES CytP450
TAAGAS B 16 1 rhos 1) SE R R BE X IABURR AT .
244 BHRERE
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70.80.90 mL #5FEHk, HER S LA 210 r/min Y% EUHE
Tt e b, 455 R M . 26l 50 mL B
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Fig. 6 Choice of feeding point
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T, FrAk 30 h s dEHoR i ).
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s LA EARAC S A5 AL IR Y, 2 BITE SR P HkE
Jei A TRV AR ] EURE ARG 4 Ak 6. e 45 5 35 P .
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BF ], B A3 SO AT P REAIG , 32 F 7 0 ) S AT
] R ERT A X 7 g 1 I i T B, T LA 3 A AL s [R) S
60 h.
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BRI TAEMREE , 73 i i S iR T 3%y A RA
LRI, BESInE R R (ORYIZHRE 29/l )
S HEBIMARY AL T L, 25503 4.
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Tab. 4 Effect of disposal of different organic impregnant %
TP AR By = PR DEMO FH I TP
TG e A 3 56.02 64.33 64.76 55.69 53.33
PR 62.47 66.24 67.06 63.52 57.34
R+ I 80 63.33 66.35 68.37 65.46 58.62

HI3% 4 AL, e A e B e LR B, mIRESE:
X R A B PR AL B R BEAR VR B S5 51,
SR A R P AL PO I S, AR
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AL RATE] T $ .
HE il 80 Jy 10451 T 2% % H e 42 A1 Y e
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Tab.5 Choice of the concentration of organic impregnant

FH /% 1 2 3 4 5 6
AR % 62.43 67.92 68.33 69.19 64.38 62.72
F 6 HDEFIASHEE
Tab. 6 Choice of the concentration of dispersant
35 80/ % 0.5 1.0 2.0 25
AR % 68.29 69.17 70.37 69.06 67.34

H13% 5,38 6 AIHI: 4% HY B B3 80
s E XA BRI BB, 1.5% kiR 80 kb
TORBEWRGT BEREAR L DR IE T 40T i A B R A A=
INNITEGEIENEibEES i
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JETRE 23 B85 M AU 150- 32 Je Ak W ) e A 1% 57
By (gL™h) « #ZHE 30, EK% 20, NaNO; 2,
KH,PO, 1, K,HPO, 2, MgSO, 0.5, FeSO, 0.02, KCl
0.5. OB A4 - b 10% . W)h pH7.5., RS
Wtk 50 mL . ARIRLEE 28 °C . $okHR 0.2% . BRI ]
B30 h B&Abrta] 60 h. JEEIEs I A YA R
PSRN 4% IR 1.5% mhi 80 i, 7ELA Atk sc
PF R PRI SR, JIRM 20 £ 5 555 0 WU A 5 A b 2R
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