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[ Abstract]

various biological activities. In order to obtain better active Asiatic acid analogues, microbial transformation was used for structural

Objective Asiatic acid is the main medicinal component of aursane pentacyclic triterpene and possessed

modification. Methods Asiatic acid was biotransformed by Syncephalum racemosum CGMCC 3.2500. The structure of the
compound was identified by high resolution electrospray ionization mass spectroscopy (HR-ESI-MS) and nuclear magnetic
resonance spectroscopy (i.e., '"H NMR, C NMR, 'H-">C HSQC. 'H-"*C HMBC, 'H-'H NOESY). Results The structure of the
compound was determined as 2-0x0-3a, 15a, 23-trihydroxyurs-12-en-28-oic acid which was a new compound. Conclusion Syncep-
halum racemosum CGMCC 3.2500 can modify the structure of Asiatic acid and obtain Asiatic acid analogues.

[Key words] asiatic acid; microbial transformation; Syncephalastrum racemosum

MS) PL K 22 Bl % i 3 4 (NMR) 3% - &3 ('H
NMR) . i3 ("C NMR) | 'H-"C 5% i 741+

TR, JE—Fh ke B =i L a4y, 2
T P R Ry, BRI SR | Beg

AL BEIWE . LR DU 37 R AE 25 B HITL
(R AR T BRI AR /DN, 1 IR AE M HTREAIR, v
A o L e o, ol AR T R Y i P 32 21— R FR
i, EA PN BT FRRIEAT T 2 Ml
Wi, A% T — RV R IE R RS SRR AT At
T AT R AS A IR IR I, s B M mi D,
B 2 X R IR 25 ) BEA T A KB A A E 25 0%,
C A WF ST A 8 5 A 0 BT B R A T A= W 1B
Wit ARSI i BRI L E CGMCC 3.2500 Xf
FRE RERRIEA T A A B, SR T i 3 Bk (HR-ESI-

[(E£WB] LSl B EZ R H (W2018-02)
[fEEEA] 22 &, wit, 20, OF5E 5. IR 2%,
Email: penguinhui@126.com

CBEEE] e 5, 8L, B FAE250W, FF5eT5 . G R 2527,
Email: gusy5555@163.com

i ('H-"C HSQC) | 'H-"C 5 4 AH 3% ('H-"C
HMBC). 'H-'H # Overhauser #3/ii('H-"HNOESY )
SEH AR KA AT 0, 3648 T — ik &
Yy, AFREEER A N ST RIS KR .

1 MR5EE%

1.1 ##
111 @k

SURIE L CGMCC 3.250 0 =158 i A= 4
BRI BEA L), 4 C RHE R
1.1.2 Rk

LR B FR I (PDA) 200 g D82 L 2 1)
PUE T 1000 ml 281K, &8 1 h, A i ug,
I %BE 20.0 g, BifE 15.0 g, FIEWANE = 1.0 L,
513,121 °C ., 30 min KB 5, K Wl i, ¥


https://doi.org/10.12206/j.issn.1006-0111.202012005
https://doi.org/10.12206/j.issn.1006-0111.202012005
mailto:penguinhui@126.com
mailto:gusy5555@163.com

PSR 20214E 7 H 25 H O H39% 4
Journal of Pharmaceutical Practice, Vol. 39, No. 4, July 25, 2021 337

e NS [ AR SR B 3R 0k . WIS SRRl &
AhngEhg, KA b BIm L
1.1.3 5 AE

DRX-600 J; i 1% ( £ & Rheinstetten 23 #) ) ;
Agilent 6538 VAD Accurate-Mass QTOF ¥4 Jif Bt /1]
F 45 ([ 22 HEAR); Agilent 1260 55808 M (54X
(% GI311C 1260 VL B4 PUIEAE . G1316A 1260 £
IRAH . G1315D 1260 VL Rl 4 il 4 47 4 460 25
G1364C 1260 FC-AS, 3 [# % $# /£ ) , ZORBAX
Eclipse XDB-Cg o35 41 s At g (S0 [F 7 % 52
555 ) U RRR () V8 B KR 29I A BRAFDD o
12 F#k
1.2.1 R

ORI B 7 0 R R FP 2 TC T 1Y 250 ml
A (R 100 ml AR RS 3R 3E) 1, 180 r/min,
27 C FREGHFE 72 h JFHUH, BMA 500 ul /4
L LR B (4 mg/ml) , AH [R) 5% A 2k S 3G 57
10 do BEPHAINT IR, — 2R A D0 E O A Sk
TR A (TR ) s 7 — AU A=A 2
2 HRE SR, TEM RIS T R R . REESE UG
UE TR 22 AR, UERUH SRR TR LR R 3 IR, TR
224K H 500 ml 2R ZEEE SR 3 IR, &K 30 min,
G I CPR CFR AU M A2 U, 78 60 C N HAS Ik
45 /MR, HEE 3575 (TLC) LSl 525 A
2 B, A/ HEE(9 « 1) RRIFHI, 10% 1Y
TR I S £
122 P RIEFR Y8

7E 10 > 1000 ml = fAJrh (BRHFRAT 400 ml 35

FRIH) L) 2% MR A B R R A0 RISk
# CGMCC 3.2500 FAifh, EETERZ#5H, 180 r/min,
27 C ¥53% 72 h JG A 200.0 mg IR S R (7
T 20 ml 8%, BN 2 ml), 46225535 10d. &
P 56 B L VR TR 22 44, IR FH SRR I TR LR AR
B3R, W R O R A U B e i 2 R AN b ve s &2
ANVARFR, TR, 3 AR AR T A RN HE L) 0.4 g5 B
AR Y 2y = R A = B E B i B i =1 o1
FH LTS 2%, TS AH: B EE 2K/ R (60:40:0.05,
V/V/V), i 3 ml/min, K09 K 210 nm, 75 £ 4k
AW 1(10.5 mg, FHER 5.25%) .

2 EREHR

2.1 B FEgeg iR

&Y 1 AR A, & HE S SR
H [M-H] 47 FI% m/z 501.3240, 254 "HNMR i
F1PC NMR 35 #E 7 ) 2 53+ X8 CaoHyeO0 'H
NMR (600 MHz, pyridine-d;) H', m3AbA 6 41 H X
2155 0 1.47 (3H, s). 6 1.18 (3H, 5). 0 1.03 (3H, d,
6.6). 6 0.98 (3H, s). 6 0.92 (3H, d, 6.0). ¢ 0.82 (3H,
8); A — IR A5 5: 6 5.61 (t, 3.6), HEM AL
B EE. PC NMR SR 25 S 5 A AN
BB T 0 127.04 F1 6 140.86, — MR ERIF T o
180.36, — ANFRILRRIF T 0 213.29, LA LA A BT
DIHEWHZAE B0 oh S 9 e A FL 3R =GR B -

M4 'H-"C HSQC #% (& 1), 'H-"C HMBC i
(B 2) AT ATz & Wi S — 22 I

5K E R B, 7£°C NMR i

PR Y L )

. ey - 40

w
N [}

o=
o (=) (=)
BC AL Ai#0 (ppm)

—_
o)
=)

r180
r200
220

80 7.5 7.0 65 6.0 55 5.0 4.5 40 35 3.0 25 2.0 1.5 1.0 05
'H fb240i %6 (ppm)
E1 {£&41 8 HSQC iEE



AR 2021 4F 7 A 25 H O $39% 4
338 Journal of Pharmaceutical Practice, Vol. 39, No. 4, July 25, 2021

213.29 ppm I — R IERRAS 5, %I 5 H-1
(6 2.58, d, 12.0), H-3 (0 5.08, s) L AH X, 3607 C-
2 AR E AL . H-3 (6 5.08, s) A1 C-3 (6
78.14) AL B R & A B 3 R 4k, ()& 7 'H-"H
NOESY (% 3)H, a] LIMEEL 5] H-3 (6 5.08, s) Fl H-
24 (5 0.82) Z [A][) NOE 5§ iz, BihH 3 v fr 53 7Y
RAET A, H BRIy o T,

7£C NMR &1, 68.12 ppm 4b H B —4 % A
{5 %, 7£'H NMR i H1, 4.93 ppm(1H, dd, J=6.6,
9.6 Hz) L — A 155, —F7E'H-"C HSQC

TR A AR A S 5. 7E'H-C HMBC &+, nf
WEEH) H-27 (8 1.47, s). H-16 (8 2.45, m) H1 & 68.12
PR OCAR 5, BEBA 15 (i & T b . R Af
H-15ax 5 H-16ax WG # 200 9.6 Hz, i & %55
Hhy o B,

FLRRH NMR F1°C NMR $idis KA E W3k 1,

g5 b ARG 1 SR E N 2-%6-30,150, 23-
ZRRFE- 12028 (K 4) . ASCHRKG R, KA
5z G AR R RGE, i xS W E it
=x//B

]

|

(K] ':'|'|.

W vl U
H

=
(=)
BC A2 # 6 (ppm)

_
N
S

180
' r200
220

80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 2.0 15 1.0 05
'H 2= 5i#6 (ppm)
E2 14471 H HMBC iZE

[

LT

| S
R N G S R
'H fL2 %6 (ppm)

oo

80 75 7.0 65 6.0 55 50 45 40 35 30 2.5 20 1.5 1.0 05
'H {6206 (ppm)
&3 {£&491 /8 NOESY &



PSR 20214E 7 H 25 H O H39% 4
Journal of Pharmaceutical Practice, Vol. 39, No. 4, July 25, 2021 339

£1 LA 18 NMR #4E

fis H HMBC
1 5441  2.58(d, 12.0); 2.31 (0) 2,3,5,10,25
2 21329 /
3 7814 5.08 (s) 2,23,24, 4
4 5042 /
5 46.73 2.53 (d, 10.8) 4,10,7,25,24
6 19.48 1.87 (m), 1.97 (m)
7 36.52 2.46 (m); 2.33 (0)
8 4219 /
9 4822 2.12 (m) 1,14, 8,26
10 44.13 /
11 2429 1.92 (t, 4.2); 1.96 (m) 8,9,13,12
12 127.04 5.61 (t, 3.6) 14
13 140.86 /
14 49.18 /
15 68.12 4.93 (dd, 9.6, 6.6)
16 36.83 2.45 (m); 2.44 (m) 15,18,17,28
17 47.89 /
18 5470 2.64 (d, 11.4) 28,13,12,17,19,22,29
19 39.92 1.57 (m)
20 39.71 1.55 (m)
21 3149 1.44 (m); 1.38 (s)
22 3755 1.98 (m); 1.99 (m) 17,20, 21,28
23 6538 4.06(d, 11.4);3.77 (d, 11.4) 3,4,5
24 14.43 0.82 () 3,23,4,5
25 18.14 0.98 (s) 1,5,10
26 1791 1.18 (s) 14.8.7
27 1817 1.47 (s) 13,15, 14,8
28 180.36 /
29 1778 1.03 (d, 6.6) 19,20
30 21.79 0.92 (d, 6.0) 20,21

El4 2-8F-30,150, 23-Z B H-12-15-28- BT

3 g

PR R P 2 T ) R B2 RO, B

HLZRAEYEEY AR e, &
PREEASEOL S, AT AR ISLE cGMCC
3.2500 Xt FUE IR AL W e Ak, 3-8 — ik &
Y. 2-%8-301 50, 23- = FRFE-12-45-28-TH R . WAL
J R AL B, 2 7 3R 3k 2 A SR A AR i T R 3
3L FRIE ST IR SR R B AR o, 15 7 R A FRHE
PSR o 3 eGR4 (1) AR A Hh fh 27 O AR MESE B, A
PRI T A= 4 2 A e B ) o 8 R R M R ST IR E %

P

a1 AR 5.25%, 5 ZdE— L

L SUMDR TS ) &
[ &% 30Hk]

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

9]

[10]

TR, SR, B, SF. TR RO RR 2 B R A A A 1Y
WSTIE R (7], Th 2y, 2014, 45(07): 1037-1042.
LVJ W, SHARMA A, ZHANG T, et al. Pharmacological re-
view on Asiatic acid and its derivatives: A potential
compound [J]. SLAS Technol, 2018, 23(2): 111-127.
AT R, RN, B IR, A KA UK S ADMER R A
(1], R BRI 2%, 2013, 30(7): 805-808.
ZHANG L Y, CHEN J, GONG Y C, et al. Synthesis and biolo-
gical evaluation of Asiatic acid derivatives as inhibitors of gly-
cogen phosphorylases[J]. Chem Biodivers, 2009, 6(6): 864-
874.
ZHAO L X, PARK H G, JEW S S, et al. Modification of C11,
C28, C2, 3, 23 or C2, 23, 28 functional groups on Asiatic acid
and evaluation of hepatoprotective effects[J]. Bull Korean
Chem Soc, 2007, 28(6): 970-976.
HE W N, DAI J G, YE M, et al. Microbial transformation of
Asiatic acid by Alternaria longipes[J]. ] Asian Nat Prod Res,
2010, 12(9): 760-764.
GUO F F, FENG X, CHU Z Y, et al. Microbial transformation
of Asiatic acid[J]. J Asian Nat Prod Res, 2013, 15(1): 15-21.
HUANG F X, LIN X H, HE W N, et al. Two new oxidation
products obtained from the biotransformation of Asiatic acid by
the fungus Fusarium avenaceum AS 3.4594[J]. ] Asian Nat
Prod Res, 2012, 14(11): 1039-1045.
NAGOOR MEERAN M F, GOYAL S N, SUCHAL K, et al.
Pharmacological properties, molecular mechanisms, and phar-
maceutical development of Asiatic acid: a pentacyclic triterpen-
oid of therapeutic promise [J]. Front Pharmacol, 2018, 9: 892,
EIWI, HIRE, RS0 RIR WA W A R BIF S E [D].
T EBZi 448, 2016, 25(01): 71-75.

[KFBEH]  2020-12-03 [fEEIBHI] 2021-06-26

[FxmE]  BREN


https://doi.org/10.1002/cbdv.200800092
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.1080/10286020.2010.501505
https://doi.org/10.1080/10286020.2012.741124
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.3389/fphar.2018.00892
https://doi.org/10.1002/cbdv.200800092
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.1080/10286020.2010.501505
https://doi.org/10.1080/10286020.2012.741124
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.3389/fphar.2018.00892
https://doi.org/10.1002/cbdv.200800092
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.1080/10286020.2010.501505
https://doi.org/10.1080/10286020.2012.741124
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.3389/fphar.2018.00892
https://doi.org/10.1002/cbdv.200800092
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.1080/10286020.2010.501505
https://doi.org/10.1080/10286020.2012.741124
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.3389/fphar.2018.00892
https://doi.org/10.1002/cbdv.200800092
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.1080/10286020.2010.501505
https://doi.org/10.1080/10286020.2012.741124
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.3389/fphar.2018.00892
https://doi.org/10.1002/cbdv.200800092
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.1080/10286020.2010.501505
https://doi.org/10.1080/10286020.2012.741124
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.3389/fphar.2018.00892
https://doi.org/10.1002/cbdv.200800092
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.5012/bkcs.2007.28.6.970
https://doi.org/10.1080/10286020.2010.501505
https://doi.org/10.1080/10286020.2012.741124
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.1080/10286020.2012.702761
https://doi.org/10.3389/fphar.2018.00892

	1 材料与方法
	1.1 材料
	1.1.1 菌株
	1.1.2 培养基
	1.1.3 试剂和仪器

	1.2 方法
	1.2.1 菌种的筛选
	1.2.2 扩大培养及产物分离


	2 结果与分析
	2.1 转化产物的结构鉴定

	3 讨论

