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Biotransformation Optimization of 20(S)-protopanaxadiol by Mucor racemosus AS 3.205
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University, Nantong 226001, China)

[ Abstract ] Objective: The aim of this study was to provide a new approach to synthesize
hydroperoxylated products of 20 ( S) -protopanaxadiol, and to optimize the microbial transformation conditions by
Mucor racemosus AS 3.205. Method: Biotransformation conditions were optimized by altering several influencing
factors. The yields of two hydroperoxylated products of 20 ( S)-protopanaxadiol were evaluated. Result; Two
metabolites were isolated and identified as 25, 26-en-24 ( R) -hydroperoxyl-20 ( S) -protopanaxadiol and 23, 24-en-
25-hydroperoxyl-20 ( S ) -protopanaxadiol. The optimal transformation condition was as following: an inoculation
amount at 10% , substrate concentration at 0. 25 mmol +L. "', sample injected after inoculated 48 h, transformation
time of 5 d, culture temperature at 28 °C, and shaking speed at 150 r - min '. Conclusion: Microbial
transformation system by M. racemosus AS 3.205 can be used to obtain hydroperoxylated products of 20 (S)-
protopanaxadiol. The yields of two hydroperoxylated products could be greatly increased under the optimized
condition.

[ Key words ] 20 ( S)-protopanaxadiol; hydroperoxylated products; microbial transformation; Mucor
racemosus AS 3.205

20(8)-FAZS “EREAS, =L, %S, L AU A4 R, 75 S A0 0 T SR AR
A2 R Y P R KW B (42 4F Rb,, Rb,, Rb,, S A S 4 op AT S0 A0 B0 5 VE A SR 1 k2 2
Re,Rd,Rg, ,Rhy) i =B Hc 7, 2008) - A S = —"70 SHIN BRI, 20 (S)-FAZ ~EAM
B2 LA 0 460 96 A0 L R A O AN B S A L 2k XA T B AR P /I T A L T 2 4 2 B

[WFEEHI] 20140830(003)

[BE€mMB] BEZRAKRFIEETH(81102327)

[%— 1’5%] T, B, P T AR, A R AR ZE WAL 3 5T, Tel :0513-85051728 , E-mail ; violet200599 @ ntu. edu. cn
[ERIEE] WS 38, 181, Tel :0513-85051749 , E-mail ; guangtong_chen@ ntu. edu. cn

.34 .



21 &5 8 1)
2015 4£ 4 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 8
Apr. ,2015

PR o IR, 20 (S) -J5 N 2 B AR AT S5t 1
KE TR AR ST 259 . (B )2 20(S) - A2 g T
REVAPE A IT , JUT- AN Tk AR ME i ) e 5 50 2R 47
1 BRI T He R

Tl R R 2 A AR F ST AR IR &, G T
RAVHIE NS B, AT RN S 00 454 o i
AT T T Z ST o MR NS R 25 0 il £
AAb2E s W A Wk . SR R H R R A
B Ak A AL 8 e A5, 15 B e SE AT AR W, B D e i A L
WA Jm AR AT A A MRAS e
AT AW A B AR B R D

ARG X 20 (S)-JE NS kAT T AW 4k
LA A AR B 5E . 3RA5 T 2 4> 20(8)-Js
ANZ TR EAT A, O 20(S) - NS R S5 Y
B TERE T — 2B iR . TEA AL S itk
T3 THT, A TR B, IS W v BE TR I T, B 3R ] B
I i B LA K4 DR B 78 TL 7 T ) 5 Ak 2% A R AT Ak
DI 346 B 5 8 W G A S5 1 S v i A AR W
[
1 ##

Waters 2695 & %4 W AH 8 3% 41X ( 38 B Waters 2
7l ) ,Bruker AVANCE 400 #I4% % 4R 3% X (TMS Ky
%, i+ Bruker 24 7)) ,SW-CJ-1FD B TAE &
(I W2 28 0 \)) , ZHWY 2102 B4R 35 35 37 4
(TR W03 B A e i A PR A w)) , CH-2 B I %
B ( HAS Olympus 24 #)) , (435 4l £ i (Merck 24 H] ),
oAt 53 A7 2l Ak 27250 349 A ] 24 4 AT A 2 3R] A PR
H

20(S)-J5t N2 5 (PPD, /e 5% % WA BR 2 W),
fit 5 111747201107 ) . =6 5 M & fp & AR B &
( Mucor racemosus AS 3.205) W [ o %38 i A= Y0 &
ot PR R A B L
2 AEEER
2.1 BEFRFERGWIME b IR A 4 IBOHT B 1
5200 g, KB, UI/NT L A1 000 mL K & W L R
Feuh 15k A 29 30 min, HZ A L U, oK € A E
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B MR BCR 1. 5% B BUIR K, IR 58 34 5
J5 or A (10 mm x 150 mm) 1,5 mL/ %

2.2 WAL

2.2.1  PHFPRLRAE AR T R A AR R AR
4 CUKFRAT o

2.2.2 HWAe fEEETAES A E
22 PRI 85 95 FEHE RN T 03 100 mL 15 3R 5L 250
mL #EIEH . TR L 160 romin ™' ,26 C F ;5
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k&1 s i (PR, HR-ESI-MS 45 i
WA F B FE[ M+ Nal® 515372 5,'H-NMR
(€Dncl,, 500 MHz) 6:1.04 (1H, m, H-1),1.70
(1H, m, H-1),1.57 (1H, m, H-2),1.68 (1H, m,
H-2),3.62 (1H, dt, J=10.0, 7.2 Hz, H-3),0.73
(1H, m, H-5),1.43 (1H, m, H-6),1.57 (1H, m,
H-6),1.27 (1H, m, H-7),1.53 (1H, m, H-7),
1.40 (1H, m, H9),1.78 (1H, m, H-11),1.85
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20(S)-protopanaxadiol

B1 2REEAS32053F20(S)-EASEHNREDEL

Fig.1 Microbial transformation of 20 ( S ) -protopanaxadiol by Mucor racemosus AS 3. 205

(1H, m, H-11),3.20 (1H, dd, J=15.6, 7.4 Hz,
H-12),1.73 (1H, m, H-13),1.43 (1H, m, H-
15),1.48 (1H, m, H-15),1.80 (2H, m, H-16),
2.50 (1H, m, H-17),0.99 (3H, s, H-18),0.79
(3H, s, H-19),0.88 (3H, s, H-21),1.54 (1H,
m, H-22),1.62 (1H, m, H23),1.77 (1H, m, H-
23),4.35 (1H, t, J=7.4 Hz, H-24) ,5.01 (1H, s,
H-26),5.02 (1H, s, H26),1.92 (3H, s, H27),
0.98 (3H, s, H28),0.87 (3H, s, H29),1.06
(3H, s, H-30),"” C-NMR (CDCl,, 125 MHz) §:
38.9 (C-1),28.1 (C-2),78.9 (C-3),39.8 (C-4),
55.9 (C-5),18.3 (C-6),34.8 (C-7),37.1 (C-=8),
50.1 (C€-9),39.0 (C-10),31.5 (C-11),71.3 (C-
12),47.7 (C-13),51.7 (C-14),31.0 (C-15),26.9
(C-16),53.8 (C-17),16.2 (C-18),15.7 (C-19),
73.7 (C-20),27.4 (C-21),30.6 (C-22),25.3 (C-
23),89.7 (C-24),144.2 (C25),113.5 (C-26),
17.8 (C-27),28.1 (C-28),15.4 (C-29),16.9 (C-
30) o AR LA B 25 e H g5 H O 25,26-44-24 (R)
i E R EE-20(S) - JHAS R,

a2 kAR (HE), HR-ESI-MS 45 i}
W/ F 8B FW¥[M+ Na]' 515.372 4,'H-NMR
(CDCl,, 500 MHz) 8:0.98 (1H, m, H-1),1.72
(IH, m, H-1),1.80 (1H, m, H-2),1.89 (1H, m,
H-2),3.20 (1H, dd, J =8.8, 4.0 Hz, H-3),0.72
(1H, m, H-5),1.42 (1H, m, H-6),1.58 (1H, m,
H-6),1.26 (1H, m, H-7),1.54 (1H, m, H-7),
1.43 (1H, m, H9),1.56 (1H, m, H-11),1.85
(IH, m, H-11),3.60 (1H, dt, J=8.4, 4.0 Hz,
H-12),1.74 (1H, m, H-13),1.10 (1H, m, H-
15),1.27 (1H, m, H-15),1.34 (1H, m, H-16),
1.81 (1H, m, H-16),2.10 (1H, m, H-17),0.89
(3H, s, H-18),0.78 (3H, s, H-19),1. 16 (3H, s,
H-21),2.17 (1H, dd, J =10.8, 4.0 Hz, H22),
2.38 (1H, dd, J =10.8, 7.2 Hz, H-22),5.79
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(1H, td, J=15.6, 7.2 Hz, H23),5.63 (1H, d,
J=15.6 Hz, H24),1.30 (3H, s, H26),1.36
(3H, s, H-27),0.98 (3H, s, H-28),0.88 (3H, s,
H-29),0.99 (3H, s, H-30),”C-NMR (CDCl,, 125
MHz) §:39.0 (C-1),27.4 (C-2),78.8 (C-3),39.7
(C4),55.9 (C-5),18.3 (C-6),34.8 (C-7),37.1
(C-8),50.1 (€C9),38.9 (C-10),30.9 (C-11),
71.1 (C-12) ,48.1 (C-13),51.7 (C-14),31.0 (C-
15),26.4 (C-16),52.6 (C-17),16.2 (C-18),15.7
(C-19),73.7 (€20),27.7 (C-21),38.5 (C-22),
126.8 (C-23),137.9 (C24),81.6 (C-25),25.2
(C-26),23.9 (C-27),28.1 (C-28),15.4 (C-29),
16.8 (C-30) . M4 DL I 84 % e H 454 Oy 23 ,24-
Ji-25 i R HE-20(8) - IR NS Tl

2.5 iR ESMRA

2.5.1 4EFE X EY AL R ik
K 2% 5% 1% ,10% ,15% ,20% , H: At 5% 12 [ 2 R
AR B X A ) AR B R SRR A5 R R,
MR N 10% BF, H Al T Mucor racemosus AS
3.205 FARM A K 20(S) -5 AN S ZBER I A W e
fbo B, AR 2B VIR, Wk ER K, E Y
1,2 §y77 5551 4 10. 73% F116.24% , W3 1,
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Table 1 Effect of inoculation amount on microbial transformation

%

e i o
e iy 2

2% 7.21 8.36

5% 8.54 9.93

7% 9.22 12.48

10% 10.73 16.24

15% 10. 10 15. 82

20% 8.91 13.79

2.5.2 R MEX W AR FEHET
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0.25,0.5,1.0,2.0 mmol - L~ " 48 4 K [a] Ji$ ¥y &
XHEEAL B o T L SO P B R R, AR
R 4o Xt A B e, (AL &9 1 Fife &4 2 197
RIRF SRR . IR 0.25 mmol - L™, %%
=Py - R R R, Wk 2,
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Table 2 Effect of substrate concentration on microbial
transformation
JiE W) B2 7RE %
/mmol -1~ el &2

0.25 10.28 14.74

0.5 8. 14 9.83

1.0 6.72 7.51

2.0 4.36 4.97

2.5.3 BRALmEAEM AL R BT AL
1,2,3,4,5,6 d X} 20(S)-Ji A S WA= W) 5% AL 1) 32

M, BIRZE T, ik 4 d BHE & 1 1= %Kik
P KAE G 2 (97 RAE S d iR B KME, W
K2,
18 1
16 1
14 —‘-'f’tﬁ'%l
12 = EH 2
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Fig.2 Effect of fermentation time on microbial transformation

2.5.4 RPEEXTAEYREACEZ I R B R A
%imﬁzﬁﬁ@i%l%,Xﬁ?ﬁti%ikmﬁ#ﬁﬁ
A A AR AL R S LA e, DR, B
RBEEEAERMQERE R 25 ~32 C, RLK
T 25,28,30,32 CAF 4 MR SRR EX AW
ALMRZ R . B 3 T, MR SRR E R 28 C T,
&Y 1 AEY 2 - R Rm. k3,
2.5.5 finkeutEIGTAEY AL BT 4 4
AN [R] AR Bsf (B AT 7 R By 52, 25 R WoR 3542 f5 48 h
ke LG 1 R 2 iR R, Lk 4,
2.5.6  BRIRFEHXS AW FEACK 0 5 R AR
WIE 4 KR 28 EwA KRR ERERNE, &
PEIRIE TR T 10 DR 5 12 TR 0 S0 i 5 1B 1 K
VB SCHE AR B 1B R e 3 3 il Oy 120,150,180,

R3 BEMEMELHEIE

Table 3 Effect of temperature on microbial transformation

e TR
/% i a2
25 6.72 9.68
28 9. 86 15. 67
30 8.16 13.41
32 7.57 9.63

R4 NEEE B EMELZE

Table 4 Effect of addition time on microbial transformation

it 1 i TR %
/h a1 k&2
12 0 0
24 3.76 3.53
36 5.94 7.81
48 8.97 14.52

200,220 remin "', B E T AR [E] 0 FE IR 5L o X A )
PRI e 5 AT UL, 2448 PR A% 3 AL 120 1+ min ™'
HABNZE 150 remin HE L ALAY 1 RILA Y 2 YRR
B s BT, Bl 2 A o A 4k S 38 0, 7R R SOH IE
Mo L4 2% BBk B8 150 r- min ' 1E K 104k 09 £ IR
Ui BT 8

RS IERFERMEWELOYN

Table 5 Effect of shaking speed on microbial transformation

T A 1 TR %

/remin ! ey a2
120 9.58 14. 87
150 11. 04 16. 98
180 10. 26 16.47
200 9.83 14.52
220 8.13 10.75

2.6 BEFRFMMALE G RAESS RIS BTtk
S I A R e A IR I 1 B O AR 1, B R
10% Fh 45 Fl B 45 A B AL 35 9% 56,48 h 5 I AR
Yy, R Y e BE S 0.25 mmol-Lfl,ﬂ: 28 C,150 r-
min "H 4k 5 d, AT AL T A M B IR 5, A 3
W a1 LG 2 8975350 15.81% ,
24.45% ,16.12% ,23.58% , 14.35% ,25.63% , %%
REMNZ S AT ZMM, BAARBER 1L 20(S)-
JENZ ZEERALG W) 1A 2 (7 R 3RS TR
HH R
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A2 05 AR o 8 A B e AR & O BB,
P MR B AL 20 (S) -5 N 2 AR A o AT
EYIRIRES o LA 2 Pl BT AEW20(8)- IR AS
Bk 25,26-075-24 (R) i % 52 520 (S) -J5E N2
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JB 5 VIR JEE 1% 40 B 1 T 2 — A0 A, 3 15 B A AL A
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A A B, kU B EOIR B A R AL RE O S AR K
ARV VAR G, R 2 e I A T PR A= K I e 2
NI AL BOR B4

AU Wy %) e ) e A e — > sh S g 7R B A
[ X 77 38 B 52 ) — AR BCOR (b5 W) 1 FiAL &) 2
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