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Screening Strains for 13 f-ethyl-4-gonene-3, 17-dione Biotransformation
and the Characterization of the Products
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Abstract: To meet the market demand for steroidal drugs, a filamentous fungus, Rhizopus oryzae with novel 13 p-ethyl-4-
gonene-3, 17-dione transformation ability was screened from the fresh bark of south China. The biotransformation efficiency
of 13 S-ethyl-4-gonene-3, 17-dione by this strain was studied. The transformation products were purified, recrystallized and
determined by the single crystal X-ray diffraction as 6 o~hydroxy-13 S-ethyl-4-gonene-3, 17-dione and 10 f-hydroxy-13 -

ethyl-4-gonene-3, 17-dione. The biotransformation process monitored by HPLC revealed that after 24 h fermentation, the

products of substrates 13 f-ethyl-4-gonene-3, 17-dione, C¢ £ and C,, ff were 28.4%, 32.2% and 35.7% respectively.
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1.1 EMOYBEHRA

AN ) B 5 b DXCR AR BT BERE R (BRAZ R
RN PN 2 =62 N/ 1 N 0 N 0 N 1 N
B AR A B2
1.2 IEZFE

AR Ko AT 15 35 3 (PDA) : Hh48 3 200 g 4
W5 20 g Biifig 15~20 g, A2RK 1L, pH A4A.

RBEREFREL  AiAE 20 g R 20 g BEREE
5g.H¥k/K 1L, pHS5.0.
1.3 BEEREHKIBSAK

BB B /N, BT PDA ARG FRIE,
28 CHE MBI B IR, R B2 U0 1 R LA A Hh TR 22
J& , PR i il o TR 2285 2B fif i) PDA 3557
HoPA |, 28 CAMFTFRESR, nit e &2 4k B 2155
LAV TRIAR , PRI % P 0 25 TR PR V& b T R RS 5
I b T 4 CUKFER A .
1.4 EREERUAE

Ak T b P T K A R A T B R (10°
mL™) , # 4% R AREAT S0 mL KR SR
250 mL =i, 28 'C . 180 r/min £/ N IR+
24 h J5, IMATUSE ] SR R IR (B i o i
WHER 1 g/L) , GkELAEAH IR 15 32 45 F AR Wi 4k
24 h.
1.5 HUERIWHE

AT 5§55 M WUl 2 e A 45 SR 1) S TR P
TLC ¥:. B2 0.6 mL KFAE T 1.5 mL EP &p, A
W IR CTRRZR G0 eE 2 min, #E, ]EEA
MUAHSAET TLC ti b, JBIFRIE v (amED) - v(a
BROTR) =1+ 1, ZAM i 254 nm A SRS
ARG L.
1.6 18S rDNA ERFIFF 5 BREMESS 7

FHEF RN DNA $2BOL7 &40 DNA,
22 PCR ¥ M4 HFIEAEWHEE R B IR 2] H 94547, PCR
PR G Sk alife , eI S BRI
P B A A7 RS wLEA T ).

18S rDNA JFHIZEE KA BLAST 7, #th 5
Tor DN A R I W e oy ) 8 60 0 2B P, S HLA R

1.7 BUFEYSBRBEEE

WK 1.4 PR 7 WA TR AR B T ARG 5 FUIR
WAL, Ak 24 h GG I 3 L R, A
LR CBRHEBL, TEZRMR AR, WA W RE A 2 M 2
SRR Y, P R A A E 2, AR B .

PR R AR . B X SRS
FH Bruker Apex II CCD fi75H¥%, L Mo Ko 588+ (1 =
0.07 nm) YEATTHHOEIR, R SMART FEF7E 293 K
FAF TR AT BE. 15 SAINT FJ7ik
JR A G R SADABS BT T2 I ISUR IE. S5H4°R
FH SHELXTL &7 I E#AM T, IR T F2 fakf
Wt/ N A R A TR . AR R R A 1)
SERSEEE. A &R e i & IR
2 1 [ SO 25 AR A & I E.
1.8 BURMNER X

B bR 0 7 SR FH = RO 833 (HPLO) 5. 8
e KA C18 #: (4.6 mm x 250 mm, 5 pum) , i sh
Ml VZHE) : VOK) =70 : 30 WIBEVER, W
0.8 mL/min, $FEEF 10 uL, #:iE 25 °C; UV 240 nm
el
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I s 2 F) 5 TR 7 e £ % 55 M WU 07 7§45 4
LA, 158 T —REG AL RE 15 HRYI R =
PEEFI TR bR S#, FALZRANIE 1 Box , ixmfiE L 2o e
LU A S 4.
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Fig. 1 TLC analysis of transformation products by strain 5#
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Fig.2  Hydroxylation of 13§-ethyl-4-gonene-3, 17-dione by
strain 5#
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FNE 3 P, SR 4338 Cro Hag O, FHXT 43
F i 302.40, fARSE 0.18 mm x 0.17 mm x
0.16 mm, JEIEZZM AR, A P2(1)2(1D)2(1).
M8 a=0.97nm, =123 nm,c=1.35nm, a=
90°,8=90°,y=90°, FMEHAF V=1.61 nm’, N
DT Z=4, IEHEEE Do = 1.247 mg/m’.
B 173 Q) K, WY RS 0.083 mm ™, g5
M7 ATS S 2839 A, i E T R1=0.0382,
wR2 =0.093 2; R1 = 0.040 3, wR2 = 0.094 8.
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Fig.3 Crystal structure of 6f-hydroxy-134-ethyl-4-gon-
ene-3, 17-dione
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Fig. 4 Crystal structure of 108-hydroxy-13f-ethyl-4-
gonene-3, 17-dione
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AEHEAREEE H308 FH20

ERRRER, 2B P2(D2(1)2(1). BIESE a=
0.73 nm, b=0.98 nm, ¢=2.30 nm, a =90°, f=90°,
y=90°, fEMAT V=1.65 nm’, ST Z=4,
i K25 % Daed = 1.216 mg/m® . W & I8 B
173 2Q)K, W&t 2% 0.080 mm ", Fuse & 3 7 15 5
2881 A, ity f B+ R1=0.0364, wR2 =
0.084 1; R1=0.039 7, wR2 = 0.086 3.

&Y 6p-—FK-13 p-2 Hat5-3, 17- T
(2) 1 10 p32F—13 -2 F4J5-3, 17— (3) 4
HE AL S, JE Y st 25 PUR AR B AE £E e 2

R Cy a5 | AFRIE, [FII R3] T HA 3

%ﬂlﬂiﬁ—:%%fﬁ%, FLFGE DR Cop(18%) F Cio 8 (9%)
FRHE ). L S5 vh T O 2 0 DK AR 2 B A B Y
SR A WAL 22 e 235 655 0 XU P2 R O i
2.3 B TEVFELETE

KR 1.6 Prik vk B 3R IR S#IR RE 1
DNA FBiZeid PCR 385 UEA T B e e A L vk , &%
B 5 Pk,

750 bp

618 bp—>
500 bp

M. Marker; 1. PCR 724
5 Ttk S#H9 18S rDNA PCR #1845 R15%] 618 bp H B
Fig. 5 618 bp DNA fragment amplified by PCR from 18S
rDNA of strain 5#

KIS S#1) 18S rDNA P44t S B R F

TGCGGAAGGGGATCATTAATTATGTTAAAGCGCC
TTACCTTAGGGTTTCCTCTGGGGTAAGTGATTGC
TTCTACACTGTGAAAATTTGGCTGAGAGACTCA
GACTGGTCATGGGTAGACCTATCTGGGGTTTGAT
CGATGCCACTCCTGGTTTCAGGAGTACCCTTCAT
AATAAACCTAGAAATTCAGTATTATAAAGTTTAAT
AAAAAACAACTTTTAACAATGGATCTCTTGGTT
CTCGCATCGATGAAGAACGTAGTAGCAAAGTGC
GATAACTAGTGTGAATTGCATTCAGTGAATCGAG
TCTTTGAACGCAGCTTGCACTCTATGGTTTTTCT
ATAGAGTACGCCTGCTTCAGTATCATCACAAACC
CACACATAACATTTGTTTATGTGGTGATGGGTCG
CATCGCTGTTTTATTATTACAGTGAGCACCTAAA
ATGTGTGTGATTTTCTGTCTGGCTTGCTAGGCAG
GAATATTACGCTGGTCCTCAGGATCTTTTTTTTT
GGTTCGCCCAGGAAGTAAAGTACAAGAGTATAA



201544 A

PN, e FAU SR SIS XU R R W e S A TS - 19 -

TCCAGTAACTTTCAAACTATTGATCTGAAGTCAG
GTGGGATTACCCGCTGAACTTAAGCATATCAATA
AGCGGAGGA

WIS S#1Y 18S rDNA H BXAE GenBank Hrigk
17 BLAST HXT, & BUZAREE MRS K AR SR (Rhizopus
oryzae) I [RIENE R 100%, UESSZ N KR B
2.4 HUTIESW

KRB A AN 2 I S IR A a4 24 h 1521
AT 2 F0 3, HOERORAH A 6 s AR TS
AL =T AR T AT S0 - AR 3 I A UBLC 4
BINFEY) 2.3 R 1, HIERHE 50 R 3.626
3.972.6.745 min.
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Fig. 6 HPLC chromatogram of transformation products
of 13 B-ethyl-4-gonene-3, 17-dione by R. oryzae

EEA T RE R ) SN P B e B R B 1.
Ak 6 h JE R EP R RGN R =) 2, HOB R A
TE 12 h JGik 3 T 16.2%, 4t 24 h P23k 32.2%,
ZIE WAL 72 3 e kLT 7 h R IR
AL HrrWa—E N, &k 35.7%. Lk #
24 h DUJG P4k BN PRl B (R13 .

x1 BUSERHNREYRF=IHRESE
Tab.1 Composition of crude mixtures obtained in trans-
formation by R. oryzae

o B 50%
6h 12h 18h 24h
1 97.1 64.3 385 28.4
2 23 16.2 28.6 322
3 — 17.4 30.4 35.7

KRS T H ARG 17 g2 50 54—
3P R IR AP HA 1.6 8.7 11 %
FEALRE T, ARSI T 7 5 ) K AR B X 2 T £ 55 4 WL
P AL EE R B 6 .10 B RHAKER ST, HLAN
IRAG B0 22 R 2 §55 47 OUBR Y2 35 A 77 246 L J e 2 2
OESERE TR =

ARSI R IR AR g Xof e Jiré £ 53 94 R EL AT R
SRS AE M AR TS 1, BRI ISR A ) 6 p—
I 13 p-Z K43, 17— 10 p—F2FE-13 -
L HEAE-3, 17 R SR ZG W Tl 25 e &
BT st ; (BT 6 pF2RE-13 p-LF 4N
3, 17-—HiF1 10 p¥H-13 p-2 453, 17—
LGRS H AT A AE , 5 PR TR DG E.
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