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BT ESI-MS 31 m/z:419[M—H]~, ®R M2
TREN 420, UV B[ (CH;,0H) A, ) B/RTE 223,
282 nm A A B W (lge 4 B K 4.58 #1 4.71),
'H-NMR (TMS/CDCl,) & 13.01 (1H, s, OH-5),
8.54 (1H,s,OH-4'),8.00(1H,s,H-2),7. 03 (1H,
d,J=8.6 Hz), 6.75(1H,d, J=10.0 Hz), 6. 56
(1H,d,J=2.5 Hz,H-3'), 6. 48 (1H,dd, J=8. 4,
2.5 Hz,H-5'), 5. 66 (1H,d, J=10. 0 Hz, H-3"),
5.17(1H,tt,J=17.3,1.3 Hz,H-2"),3.42 (2H,d,
J=17.3 Hz,H-1"),1. 81(3H,s,Me-4"),1. 68 (3H,
s,Me-5"),1. 47(6H,s ,Me-5",6") ; *C-NMR(TMS/
CDCl;)8:182.4(C-4),158.2(C-6'),157. 8(C-7),
157. 4(C-4'), 154. 9(C-2), 154. 6 (C-9), 154. 5 (C-
5),132.0(C-3"),130. 7(C-2'),128.5(C-3"),122. 8
(C-3),121. 6 (C-2"), 115. 7 (C-4"), 112. 6 (C-1"),
108. 6(C-3'),107.7(C-8),106. 4(C-5'),106. 0(C-
6),105. 3(C-10),78. 3(C-2"), 28. 3(C-5",6"),25. 7
(C-5"),21. 3(C-1"),17. 9(C-4") , &, it 1 53¢ 1 B 4B
5aEN B, ERE YWY 5,2 4 - =8 %
8-(3,3- BRI E)-2",2"- PRk m[5,6 : 6,
71,

AP X  FEEHRE 5 (FEE-K) ,mp 200~
201 C.EhMR-86 4 BN 2 B JH.SO, 8 # £ ,FeCl,
RBBMHEE. EBF ESI-MS 4 m/z:405[M+
H]*, % & F ESI-MS 4 i} m/z:403[M—H] , #

AN FRER 404, UV B (CH,OH) Anu ) B
/RFE 225,273,358 nm Ab A B i (lge 43 5 A 4. 42,
4. 83 1 3. 52) . AR B 5 SCER B X R, B
EREYK R 5,4 -Z8E-6-Q,3-ZHEFBHNE)-
2", 2"- Rk mE[5,6 : 7,8 ] R K.

B ARMERINFPHRRREYHRAT S
TR BBEBEGRTMNE, REKESHINE,
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Biotransformation of polyphyllins by Curvularia lunata fermentation
FENG Bing, MA Bai-ping, KANG Li-ping, XIONG Cheng-qi, WANG Sheng-qi
(Institute of Radiation Medicine, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract: Objective To find the microorganisms which hydrolyze sugar residues of steroidal saponins

at C-3 position and to obtain their glucosyl-derivatives. Methods

The enzymes secreted by fermentation

of Curvularia lunata (3.438 1) in the culture medium were employed to transform polyphyllin V (com-

pound I) and polyphyllin VI (compound I ). The products were separated by means of chromatography

on Cy3 column and their structures were elucidated on the basis of spectral analyses. Results Compounds

[ and T could be transformed by C. lunata (3.438 1) and the main products were identified as diosgenin-

3-O-B-D-glucopyranoside , named trillin (compound I ) and pennogenin-3-O-B-D-glucopyranoside (com-

pound N ), respectively. Conclusion The terminal rhamnosyls of polyphyllin V and polyphyllin VI at C-

3 position could be hydrolyzed selectively by C. lunata (3.438 1) for the first time.

Key words: Curvularia lunata (Wald. ) Boed; polyphyllin V ; polyphyllin VI ; biotransformation

BRI B ARHEY =8 EH Paris polyphylla
var. yunﬁanensz’s (Franch. ) Hand. -Mazz. st
— 8 % P. polyphylla Smith var.
(Franch.) Hara W THRBE, REEABRZT . WM
I BHFERENH T, RELETREZHEH.
FEMEWH R FNERABRSY . BEAREH K
BAEYEA LM BB BUEE . RERT KO0
HEEEZHTEMEREED., ERREHEVHRED D)
MEREFVULEY DIERREPHHEART
RAEY 51 B B 1 T (diosgenin) Fl {3 2
# JC (pennogenin) B C-3 fi1 5 1 4 FH B B %,
HEREN 2 BN —0FREMEERT, LE 1.

rd:?g% FABRE C(S:@w
RABIS

Gle-0
RhaZGlc-

a1 wEMI

chinensis
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Hil EWIRNINBREDRLER
Fig.1 Biotransformation pathway of compounds
I and I by C. lunata

A B Curvularia lunata (Wald. ) Boed
REAMBEN 1FAEAMBR, T8 HT & &
TR REARMKES EYEREREBREGYE
AT IR, (EXE X B MR KRS S B
HMEMRAHARE 2LZRRAFASAE
G438 DEEFIBDTZENBER WL 1 M
HEY 1C-3 RS THRBEKBRITR,BE
PR AR KRR, AR EERW AR, F

REFHBEHEE TR,

1 XEHH

1.1 EBRMBERN B/ FASHEC. luna-
ta:3.438 1, W FH EM EREEVHREF. E5HF
A MEEEERE. DEE 100 L HHH
2g. %082 ¢;B. REHEFE: ODLREENT 100
mL, &M 2g. DEKRK 1.2 88 1 o B
HO0.2g. MM 0.5g,7K 100 mL., Y k&1
MIpERTPRESEBIGEIBREAED.

1.2 LB %R :Micromass Zabspec B 2 ¥
R A ; Varian™TY INOVA 600 8 S it iR
% (BPC-NMR 3} 150. 8 Hz,'H-NMR 599. 8 Hz) , %
30l ST AR W BE 5 Agilent 1100 15 300 3% 4,
% . Alltech Apollo Cy# (250 mm X 4.6 mm, 5
pm) , % 58 ; Alltech ELSD 2000, #.100 C, &
Pik:2.4 L/min; fFKE R E 54 9080, L —
ER A RA R HZS—H KB R 2, BI/RERBE
BFHEARAFEERAF; & &R KE LY K18,
Sigma A ; R A4, ETRMEER. 4,
BRI FEAT) =8 EXRE R HARRERA
B 7= 5 & Coo R 8 H A& YMC A F =&, #t
5.5409; BB W AR GF254 (BB 0.2~0. 25
mm,H# 100 mm X 200 mm) F# B 6 RE RS R
HHEELTT £,

2 XBHE

2.1 JRMIRIH & ERY A, 60% Z BEVA VR I o 4R
B3 WA FH IR BERYE . WA AIKIBAIE
TEER K. AHERB ESHRE TR SES
RER RETHALERRERE HEET 5K
REEN1: 2MABEER, HOXT LR
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S mEr 1 50 RARERE TH Q20 cmX2 cm)
%5 B, R - BB K P A B R G M SR 45~48
{1 63~64 IR BIA I WA BAEKAE
MIifnI,

2.2 EHROAEER EXEXFT BHFASH
BEMNTORERRMEERE L, (2911) CHE
RIFEFRAE PR 5~7d,

2.3 HAERFE

2.3.1 REEEF FEBFREK ULEKETR
F.RFEZBEERIE 3% ~5 U EFHEEFM B
WAREFRBA,EHBEKQIEL) C,150~180 r/
min J{RFHEEFE 24 h,

2.3.2 FALEF REEFRBALZRRERLBRA
0.05%~0. 1% AL 3B JE W G m 0. 1% i A
FE—80,3 min A AE), HRZBKOCIED C,
150~180 r/min R % 5 72 h,

2.4 HALTYHREG B Kb

2.4.1 BABEHLFNER . EEFTLOER
BRYEEMAFRETBEHTER, REHEL K,
BHETEER AEERE TR BEATYHE,

2.4.2 P BEFWREFERFEFRM|EI12 000 r/
min B0, B ERE . BARRBERKL
0.5 MAETBEFER M 3 min; FHREPMAS
BETBHXE,FERME 4 K. AIFETBER. R
W48 T8 25 AL 7= YR

2.4.3 HZL EFWAER. SR LL12 000 r/min
BL A BEL B, BLEREARRIL: 0.5
MAETEEBGEFBEPMASRET BRER,F
HEE 4R, BIFET BERBERSE TR, 8%
o= ah .

2.4.4 HALFYR OB A CuF BAL#T 2
B, S0 NEEBEAT R, A 50 HEF
BIF Y Coakt KA 50%.60%.,70% .85 % A BRI
VR AT A BE VR B, 43 25 4R BE MR 9K, TLC 1 HPLC
B A MRS BEALTYHRELEY.

2.5 SR

2.5.1 TLC KW ALY I RS MLEY
IXt B B I %A=Y e I BUL=om
AmFALSHRENS A BESSETRERBE
B @G- PR K70 15: 22BF.ETFEW 10%
RMRZEER,110 CTMRB A,

2.5.2 HPLC il . 455540 F= Y05 A B B R )
M, HPLC 2047, WshAHH E B, &4k :0~9
min, B BE-7K (80 : 20);9~16 min, B BE-7K (90 :

10);16~20 min, F BE-7K (95 ¢ 5);22 min LS5, §
BE-7K (80 : 20,

3 &R5i418

3.1 TLCHAWEGR - HREY ka1 . ke
Y1 KRR H RS A, AmERED
HEANBYBREFHNRLAGERE R, W FER
=Y AR N FIRY, KT MR A B H T Uk
AP TR ERAIBRPRET ZL. AFHLE
WA,

3.2 HPLC #i%5R . WE 2. &Y 1 HIKYHT,
EY 1 R EEHL=Y ., kY 1 NED. LEY
VA FEHEL=Y  EBERATY UL L HV)K
BB RS/, R T RE R th 3T A BB S HE MK E
RS 1 /M DMEEM=ERNFLEY.

! A

|
-1
,,_} | 11

=17.567

—

3

_ — M W

——————13.853
— 18.133

I-EY L (ERRE V) 2SI (EREH VHL™D
LAY I (EREEV) +hEYW VERBEVELTY)
1-compound I (polyphyllin V) 2-compound I
(products of polyphyllin V) 3-compound I (polyphyllin V)
4-compound NV (products of polyphyllin V)

2 &% 1 (DRI (B)#LEH HPLC Bl
Fig. 2 HPLC of biotransformation of compounds

I (A)and I (B)

3.3 FRALTEMH AR K PURREL (L 7= YR 20
7 CoaJF AL (38 3 B, IR RA A B NI K
AW Ve, P& | b= R 43~45 4t
(TO%REES MUY I H™=WH) 31~35 4
(60% WERFR) 4 H A, BEKRS, vk T, 554k
HEYIMN,

3.4 ZMEEMAEYI . RAHRE R EOH),
ST, % THM.Z8, Liebermann-Bur-
chard.Molish i £ %, XA ZALEY R E KL
#. FAB-MS (m/2):577. 3(M+H)*,415. 2(M+
H—162),397. 2(M+H—H,0—162), £ L &9
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I &% —AAHHE; 'H-NMRS: 0. 68(3H,d,J=
5.7 Hz,CH;-27),0. 82(3H,s,CH;-18),1. 05 (3H,
s,CH;-19),1.13(3H,d,J=7. 0 Hz,CH;-21) R 7E
EAARERFHREM¥ME, 0.5 23(1H,d,
J=17.7 Ho) AR R B R F ¥ 0%, B b -
W% ,0.5.42(1H,br s,H-6) 0 5.6 fAr X 6 fif
AREMB; "CNMREHIER R 1. U EHRES
SCHER B B 3 32 3 JT-3-O-B-D- Wit Wi 8 29 0 1 4
FEAEES,
£1 AW IMNEHC-NMRE#E
Table 1 '"*C-NMR Spectral data of compounds II and IV

FHedn o i B0 o
WA -3-O-p-D-wt MG -3-0-B-D-My i
BipFEs) E-1 5N
1 37.5 37.5 37.5 37.7
2 30.2 30.4 30.3 30.3
3 78.5 78.2 78.5 78. 4
4 39.3 39.0 39.4 39.1
5 141.0 140.8 140. 9 141.0
6 121.7 121. 8 121.8 121.8
7 32.2 32.3 32.4 32.5
8 31.7 31.7 31.8 31.9
9 50. 3 50.3 50. 2 50. 4
10 37.1 37.2 37.1 37.3
11 21.1 21.1 21.0 21.1
12 39.9 35.9 32.1 32.1
13 40.5 40.5 45.1 45.1
4 56.7 56. 7 53.1 53.2
15 32.0 32.2 32.3 32.5
16 81.1 81.1 90. 1 90.3
17 62.9 62.9 90.1 90. 2
18 16.4 16.3 17.2 17.2
19 19.4 19.4 19.4 19.5
20 42.0 42.0 44. 8 44.9
21 15.0 15.0 9.8 9.5
22 109.3 109. 3 109. 8 109.9
23 30.2 30. 6 32.1 32.1
24 29.3 29.3 28.8 28.9
25 30. 6 30.6 30.4 30.5
26 66.9 66.9 66.7 66.9
27 17.3 17.3 17.3 17.3
Glc-3

1 102.6 102.5 102. 4 102.6
2 75.3 75.5 75.2 75. 4
3 78.4 78.2 78.5 78.4
4 71.7 71.8 71.7 71.7
5 78.1 78.2 78.0 78.1
6 62.9 62.7 62.8 62.9

HEY N . Lt RE & (EcOH) , 5 % T ke,
) Y5 F B B, Z B, Liebermann-Burchard , Molish
RN EmE, XN EEBERLEY. FAB-MS
(m/z):593. 2(M+H)>*+,575.2(M+H—H,0),
431.2(M+H—162),413. 2(M+H—H,;0~-162),

REABYVRAEE - IABRE A1 %
— W% B H;'H-NMRS: 0. 67 (3H,d,J=5.7 Hz,
CH,-27),0.93(3H,s,CH;-18), 0. 95 (3H, s, CH,-
19),1.22(3H,d,J=7.14 Hz,CH,- 2D A HF T | 4
MRERFHRFELENE,:5.03(0H, d, J=
7.69 H2) AWEM ST T # 0B, B B
HEH,0:5.29(1H,br s,H-6) % 5.6 f ;&g 6 fu &
A8, P"C-NMRHHE LR 1. P85 0k

| JE R B H I0-3-0-B-D- ML MR A B BUE RS

B ERHE, M ERELT W05 A
RV B R SR R AN EHEH T-
3-O-B-D- ik 1 % %5 ¥2 # 71w 3% 22 ¥ 7T-3-O-p-D-nik
WA .

3.5 HRLARMFRERIT R

3.5.1 AFWAEHEIRELE M 2 FiEsrE, B
B D HERE Q) EMRASFRATHIX K
WK, TLC 2GR R, RABFEDELTY
BHALRR A HRY I 1507 A (B 3), TR
FRED),RYILF Z 2P 3),

4

591 2-EW L BUE™Y AW 1 By
1-compound I  2-transformed products of compound I

3-transformed products of compound I
3 BREOMQORLHLAS 11 H TLC Bl
Fig. 3 TLC of transformed compounds I
and I by media (1) and (2)

3.5.2 ARFEBT S HE  FEY . F &bk A R 5
FEGTFITELR, 4R RAERFEK 2.4 TR
B =Y, HPLC 41, B9 5 R H i
B BB R R SR 3 MR
Ay HI N 18.3%.2.3%.40.2%, % W 2.4.3 Ti
THERBEORLERRES.
4 itig

BERMEAE BAHAENSEHEESERYT
BN . MEYHASHE G 438 DEERLEY 1
T C-3 31 7R 5 B B2 8 7K A 452, e Ofg LD B 8
BERY, DEHETT-3-0-B-D- WL E M
i BHIT-3-0-3-D- M A W, e, @ x
BRR KB ENRE. R RS THLE,

ALK EARERE, RN XERET 3 KRR
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BAREHN 3 Mkt  WESRHT I . EHE
HI.AREHRBHFEIRD. RAFASTHE
(3. 438 DHEFTEMEUTR . MPLRERRY,

BH bR EA KRR IR R, B R R .

HRl, #—S MR TEEEHTT.

BEBEKRERT C. lunata (3. 438 DX Bk
BHEHMN C-3 SRR EEEKEEE, N
HhREEBEAMEYNHERETAEAIR &
h R T B B R T R A T K .
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EARERNUEERIHAR

ERAR K. KREFLHE OB O
(BEHE¥BH%¥b,. =8 BH 650031)

ERERPEEEMAEBXME A PEY,
FRETBERMLSEBHEY DK Strobilanthes cusia
(Nels) Bremlk. FIfR ZMRZECE), (FEAGHF
1995 4F fit 4 LA o 3 36 P 25 S Pl . BRI AR
W R, HO.B S, R E R E RIS R
FFRR LB, 18 FUR NS . B RIERKMILF
A RIEE AREIE B P8 R PR R A KR
U0 EEHMMNAMBTEI BRI MEEELE
WAL A=ZWREEY, o7 % Hh S §RE-5,22-
TR, TR B ) E K #E-5,22-38, Ta-
BE(L) B-AHRECDFPHEEREN) , HPRTHEAN
HAEYRERNBERERPBE, R LEAERR
BERRFEEDDEFRED . FRICMPEIHN
&Y EA — B E D,

e 1.3 ¥ K, £ Liebermann-Burchard
R HERL>E>E>FEGEEL, R H &
EEY,TLC BEABRR (15%HM . “C-NMR
EPBRE 29 MRIES,DEPT B EMIA 6 4
A (812.3,19.4,21.5,21.5,20.2 1 12.6),8 4~
THRELZAKRFEBEERNORER T2.1H
73. 8 F1 3 N WUAREK 0127. 4,139. 8,130. 6)F1 3 A&
B (35— DUk Bk 0144. 1), %4 EL-MS Frigfit
WA FRE 428, LAY I 4 FRH
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CasHigO: 56 AN AN 73 518k 2 A DU B BE A 4
AN BRIFFTARM ., 'H-NMREFFAE R 60. 71 1 1. 05
HEXFC-18AMC-IIBWNMAREMNERFS,00.85
(3H,d,J=6. 6 Hz) 1 0. 81(3H,d,J=6.6 Hz) IH/&
K C-26 F1 C-27 B MEREMRE S, FE 6 5.29
(1H,t,J=2.0 Hz,H-6) } 85.03(1H,dd J,=15,
J,=8.5Hz,H-23)f185.17(J,=15,J,=8.5 H2)H
IWTHRANBHFE FRAE 1 ANBAIRKY
. SR CERE L, #F - RIA A I AT
B¥-5,22- —#-3B, 78-— M,

&M% 1 .85 E ¥ K, Liebermann-Burchard
MNERSKEY 1 RUNEEAEL, 7 TLC b 54
AP 1 KA AR B, REEUHE 0. 03, EI-
MS 4 5AY 1 MFE X2 FRE 428 K1
EMIHAERESHKEY I HFTUBEER, HE
AR+ MU TRE N RME. £ C-NMR
HEHPMEE C-7 MEHABALT. 9, K E KR
ZRTETF C-7 M BEMR, C-6.C-8.C-9 2451
BB A2 4,2.7,4.1 HIFEL T C,-OH iik#
B YA, M ECRRES T -SRI A 1
H T BE-5,22- Z48-3B, Ta- R, ERLEYW 1 B
ot e ik
1 e
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