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Steroidal Hydroxylation Based on Microbial Method

HUANG Juan , ZHU Huixuan , TTAN Huaixiang , YU Haiyan , CHEN Chen , RONG Shaofeng”
School of Perfume and Aroma, Shanghai Institute of Technology, Shanghai 201418, China

Abstract: Steroids are important active components of drugs and intermediates in drug synthesis. There existed various transfor-
mations of steroids because of the basic skeleton of cyclopentane dihydrophenanthrene. Hydroxylation has attracted extensive
attention on account of its broad market application prospect. There are two methods to accomplish hydroxylation: chemical method
and biological method. Biological method has become the main production method due to its regio specificity, stereos-pecificity
and enantiomeric specificity. In this article, firstly, the microbial hydroxylation process of steroids was introduced from three
aspects: reaction principle, reaction type and reaction mechanism; secondly, the effect of fermentation conditions, substrate solu-
bility, transmembrane transport and hydrodynamics in the reactor on the hydroxylation process were reviewed based on the
research results of the literature and our own work; finally, the prospect was put forward based on the characteristics of the
hydroxylation process and the present progress, aiming to provide some reference for the related research on the steroid hydroxyl-

ation in the future.
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Fig.1 Biotransformation sites of steroid compounds

¥ 3 Ak I N (hydroxylation ) J2 {5 K1k & 91 1)
REAL T B SN 2 — IOV ARTEA B S8
FAFEA ESIAE S 200 11-a AL 2R —
R IR o R — D T AR N
Pz a AR Bt b a4 55 —J5 T, R TG E WA T
FE B A BN AT LA 1K — A 25 Ok A 1) A 7
B, AEAN R 7 B A [ 25 (] 2 B B AT BA A
[F) 2580 A B AR 251 o 1 Ab SR R Al ml L o 45 1t
FACE P, S FLAN o i REAE B A0
BN S SR S A s e . S
BAR AR R AL S AR LL , 2 R A £ 1o o R
Hh B R A AR TR, AR AL 7 R JE R T Y TR
PR PRSP BY 3~5 45 0 B0 R £ 1 (de-
hydroepiandrosterone, DHEA ) ] 7a- 52 3417 4= W 3%
B G R AP R G A T R AR
AL T B ANEUR Y R R RO AE T, n—

O

NADP-+H]*

KA

0,

P450%§

L6 2, R PSS A A3 A 0 2 TR Y T 2 R T i 1
FH' s — S R R BEAT AR B, 0 20- 3R HY R 2§ -1,
4- "I -3-1 [ (20S) -20-hydroxymethylpregna-1, 4-
dien-3-one |, 5 AFEEFE ALY AR, X HeLa i 4
R B A AR, R ) e
SO R . R ALY (5 A BAT I 2 55 5 T
9% P , 41 Resttaino 45 2R ] BUHR 7 €6 5 55 1 4F
FAL TR BEAT T C-16 Wi Ry oS B AL, 345427
PUR 2593 45 2 58 g 1Y B 2 b AR 160- 0L S
FEFTRYRLS o

A Bl AR e A (5 R 25 W A 7 b S8
o HATESN L8 ALY E A 400 Z 50, K
E A SO 13, HZ 8 P Re ™ 5, 3% E
TE R 25 W) 77 T BRI ESE , 55 T e R 1 A LE it
FAAEBOR 2R . SR W3R BE IR B T R R BR 2517
W R SRR TT 02— o FET I, AR ST
PR ROV ZE T SR R 2R A5 T T, 6 AR A
AL SN 1) B I 5T R A — TR B, LU
ARARTF IR KW F AR S H AR

1 HEREMRM

1.1 RMERE

— BRI, F5 AR B R I i TK
W o3 1S T IR W 4l R AR A A AL 1Y P450
it | H 1 B 2 R AR P 0 S8 SR 42 it i i
S P 0 8 R TR S AR A8 )5 1 [ quinone oxidore-
ductase , NAD (P)H 3L 7] /E FH 5¢ &, LA AR 11 0-
FRIAR SN A ], A 2 S B 18] 2 s o

NADP*
H,0 110-F2HE K B

B2 KA o-BEEREFER

Fig.2 Equation for 11a-hydroxylation of canrenone
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Table 1 Important microbial hydroxylation of steroids in industry'
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