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% E: BB B Lilium lancifolium 0% 2537 8 R 28 R 20y RSN DUAAL TR R . A5k N 2 Pl (il
CEFFIEM . RAFERAE (At 2 BRI T i 5 P AT 4 S M g5k % e, R ABTS H t3E81 DPPH H tiEEE
AW PUEAATE AT IR 7. 6R WGFHh s8] 1L AMEEY), 7 31% e A IR-1-0-%1 2 S HmEE (1.
R-1-0-%F & SRR ER (2). MNHEEEEEH MBS (3). 34-RIEIRHEE (4), ARIEIRHER (5). (25R26R)-26 HI&FLIZ
i bE-5-4-3B-0-a-L- [ 2 Wl -(1—2)-[B-D-H I BE-(1-6)]-B-D- T Z B (6). (25R,26R)-3B,170-F555-26 FH A FLug S Je-5-45 -
3B-0-0-L- fi 25 W -(1—2)-[B-D-HI AT B -(1—-6)]-p-D-H 25 MH . (7). FHIEHIC 3-0-{0-0-L- R -(1-2)-O-[B-D- AW 4k
(1-3)]-B-D-HI %L (8)+ (25R)-3B,170- —FRHE-50-18 £ J5¢-6- -3-O-0-L- B 2B IE-(1-2)-B-D-HIH B (9). (25R)-3B-F%
JE-50- B2 5 bE-6-H-3-O-0-L- B 2B 25 -(1-2)-B-D-H AT W (10D (25R)-4E & e-5-0i-3B-O-a-L- MR 5, 254 -(1—2)-[B-D- L i
HIETHE-(1—6)1B-D-NE AR (1) ARSI T 5256 45 T Won i 654 1~5 %F ABTS 1 DPPH [t BRAE
B, PUEALTEYERSR; AR RPUANIE T R AT . it (AW 1~5 F1 9. 10 4 o N ZAEY) T 4 2515
Fllo A& PHEEZE T I A A DR S AL A DR AF H B IER A AR RIER, A —eyraibimtt.
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Steroidal saponins and phenylic constituents from Lilium lancifolium
and their anti-oxidant activities
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Abstract: Objective To study the steroidal saponins and phenylic constituents in the bulbs of Lilium lancifolium and their
anti-oxidant activities in vitro. Methods The constituents were isolated and purified by chromatographic technique and
recrystallization, and their structures were identified by spectral methods together with physiochemical analyses. The anti-oxidant
effects of these constituents on DPPH and ABTS were screened in vitro. Results Eleven constituents were isolated including seven
first-found ones (1—S5, 9, and 10) and four known compounds in this plant. They were cis-1-O-p-coumaroylglycerol (1), trans-1-O-p-
coumaroylglycerol (2), caffeoyl glyceride (3), 3,4-dihydroxybenzaldehyde (4), salicylic acid (5), (25R,26R)-26-methoxyspirostan-5-
ene-3B-0-a-L-rhamnopyranosyl-(1—2)-[-D-glucopyranosyl-(1—6)]-B-D-glucopyranoside  (6), (25R,26R)-3pB,17a-dihydroxy-26-
methoxyspirostan-5-ene-3f-0-a-L-rhamnopyranosyl-(1—2)-[ B-D-glucopyranosyl-(1—6)]-B-D-glucopyranoside (7), diosgenin 3-O-
{O-0-L-rthamnopyranosyl-(1—2)-O-[B-D-xylopyranosyl-(1—3)]-B-D-glucopyranoside} (8), (25R)-3p,17a-dihydroxy-5a-spirostan-6-
one-3-0-a-L-rhamnopyranosyl-(1—2)-B-D-glucopyranoside (9), (25R)-3f-hydroxy-5a-spirostan-6-one-3-O-o-L-rhamnopyranosyl-
(1-2)-B-D-glucopyranoside (10), and (25R)-spirost-5-ene-3p-0O-a-L-rhamnopyranosyl-(1—2)-[3-D-glucopyranosyl-(1—6)]-p-D-
glucopyranoside (11). Compounds 1—5 showed the favorable scavenging effects on DPPH and ABTS. Conclusion The study
suggests that the phenylic constituents from the bulbs of L. lancifolium have the anti-oxidant effects.
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LY Lilium lancifolium Thunb. 4 AR 244
ARBLAKEY), BRI R 2 M A e, ok R =
WP E AR AR 2 — . AR R R

AT B A 2 . 2y BRI Y
FWIE P EATBE Y il AN 0% 9 2 10
HUA G 2 T BE 5 Th . ot R @25 Al 2 & i
FLAT FE B 35 0 e o5 T s SCikRaE ™!,
BT S R R A A AR AT R IR R
FEBRAEH, R PUE e, EE R
KAUMEXS 25 F B & 46 P b S AR 2 Ry b 54
AT T EE, NP Bs) s MR eEwa 6 A
AR RMEY, Hh 7 AMEEY 8 B RN ZIE
Yy o3 BB o ASZG 23 N 2 B AR 11 A gk
WAEWHAT T HURAETERESY, 45 R BRI &
YIRS AR BT RS A A B PR AT
BN el E TR A A LS R LN R R
1 8. RFS525H

et 3 6% 1% ) DRX—500. DRX—400 il DRX—
600 TAZ G LIRS 52 , TMS 29 s 45 55 H Kofler
TICIEASCI E ;. RE—52A Bkt 26 kA C i p
AN ER) ); Sartorius—BS124S A HL T3 HT R
o (EESEZ R AR AR AR DNM—9602G
R ARA (A 3OS e &R R A W] D, DH—250
R AER G 7R (ALt AR A PR A 7DD
FEERERER (S iEvEtL 1), 200~300 H, 300~
400 H). #HEEEREH 10%METR- L8N
s HAbA AR 43 4l DPPH K7 (2,2-
TR R R IPEAE Bt 2 A1 ABTS 357 (2,2'-
T RHE - R -(3- & B K T e e bk -6- Tk 2 ) - A 3R D
(Sigma-Aldrich A, 4iE3% C M4 % E
(Sigma-Aldrich 2 w)); KALRPIBAR R IR
T EH G QUIEERMORHS A R A F)D;
HAK B K B e L R G R R
AF], P, fdbaih BRI AE TN AR A 2
REKRLAHUZEENEEFRMEWE M Lilium
lancifolium Thunb. ¥/ P ik =% .

2 REFSE

LI 2E 7 kg, 70% IR LA 3
W, BER 3 h, HIRAISECE 2 500 g, KECE 4>
Tk, KL IRIR B, 7K\ 10%~95% L1
BRREGEIL, 40% CREGEMTAL TR E , SRk
O, FRE-ZAG-K (12910155051 1) BAEEUE
i, FEE-SAG-K (1:09:00.1) YEliasfiidt—Ha
SERERAE B, FEAY) 1 (10 mg). 2 (10

mg). 3 (23 mg); KFLWNE 80% LBt It i 47 i 1
BRE, SRR, PR (108011 1) #
FEVEMG, FEE-SAT (1 0200 YEEERAL, &R EE
JREARE, 12 EMEA Y 4 (9mg), HIEE-S47 (11 40)
Ve, &R SRR A, BREMEY 5 (S
mg), HEE-Z7 (1 8—1 1 4) Yeliiffr, Lmik
THEIE, - A5-K(15 165 0 1035 1 65 :10)
FEEEVEG, FF45 4 Sephadex LH-20 ek At (FH
B KM, BEMAEY 6 (14 mg). 7 (17 mg). 8
(9mg). 9 (15mg). 10 (6 mg). 11 (16 mg)-
3 GmERE

B 1 MLEY) 2 2 1-0-%F 7 5L H i
(1 —XF R 2 S Ae A, B R, S T HIBE . FeCly
RV LR ESI-MS m/z: 237 [M—H]', 458w
HEM 5> 73 H CoH 4053 S0 FIR IS (S 5 48 A& P
Rt EE, "H-NMR (400 MHz, CD;0D) 6: 7.62 (1H,
d, J = 16 Hz, H-5b), 6.32 (1H, d, J = 16 Hz, H-6b),
7.41 (2H, d, J = 8.4 Hz, H-2b), 6.76 (2H, d, J = 8.4
Hz, H-3b), 4.20 (2H, m, H-1'b), 3.82 (1H, m, H-2'b),
3.40~3.50 (4H, m, H-3'b, H-3a), 6.83 (I1H, d, J =
12.8 Hz, H-5a), 5.77 (1H, d, J = 12.8 Hz, H-6a), 7.59
(1H, d, J = 8.4 Hz, H-2a), 6.70 (2H, d, J = 8.4 Hz,
H-3a), 4.10 (2H, m, H-1'a), 3.80 (1H, m, H-2'a);
BC-NMR (100 MHz, CD;0D) §: 146.0 (C-5b), 114.9
(C-6b), 127.1 (C-1b), 131.0 (C-2b), 116.8 (C-3b),
161.0 (C-4b), 66.5 (C-1'b), 71.2 (C-2'b), 64.0 (C-3'b),
145.0 (C-5a), 116.3 (C-6a), 168.0 (C-7a), 127.6
(C-1a), 133.0 (C-2a), 115.8 (C-3a), 160.0 (C-4a), 66.2
(C-1"a), 71.1 (C-2"a), 64.0 (C-3'a). LA_ A0 AR 1
404 & ik HSQC. 'H-'HCOSY. HMQC. HMBC
ERHIEE VLN

A 3: IR A, mp 157 °C, UV A (nm):
327, 233, 221. 'H-NMR (CDCly) d: 7.17 (1H, d, J =
16 Hz, H-7), 6.42 (1H, d, J = 16 Hz, H-8), 7.34 (1H, d,
J =2 Hz, H-2), 7.22 (1H, dd, J = 8, 2 Hz, H-6), 7.01
(1H, d, J = 8 Hz, H-5), 4.43 (1H, dd, J = 11.0, 4.5 Hz,
H-1a), 4.31 (1H, dd, J = 11.5, 6.0 Hz, H-1'b), 4.05
(1H, m, H-2'), 3.72 (2H, dd, J = 6, 2 Hz, H-3"). L&k
RN 5 SRR e S H g 5.

& 4: AORAR, FeCly OV SR, 275
B WAL, 'THANMR % 6 6.92 (1H, d,
J=8Hz),7.24 (1H, d, J= 1.8 Hz), § 7.28 (1H, dd,
J = 8.0, 1.8 Hz) &MfE5 2% LT ABX &
RRAEAE MM IREE, &R FrhfEfE—" 1, 3, 4
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SHURIEIRGE R PR PC-NMR i 6 100~160 &b
6 M5 FRE RS T & E K5 'H-NMR i
K BRMANER I F1E5: 69.58 (1H, brs),
910.07 (1H, br s), A& AT FE LSS 5 . "TH-NMR
Werbid R BERR 75 5 09.72 (1H, ), "C-NMR
W 6 191.5 M55 5 2 XM, 32D RN T LA
TEAEs S8 Bt B 4 T & ORI B4k 4 i
SRR (1 3,4 O R i — 3,

& s AEEE CFRE-ZKD, mp 159~160
Co EREMRHEEM DA FE AR IETE, #2010
s W FeCly-EtOH R A 2 20 {5 . '"H-NMR (500 MHz,
DMSO-dg) % Z o~ — 48 “HUR KRGS 0. 7.44
(1H, d,J=7.5Hz), 7.32 (1H, d, J= 8 Hz), 7.07 (1H, 1,
J=17.5Hz), 6.99 (1H, t,J = 7.5 Hz), [AI, H-NMR
H 6 10.85 A — MR HAE 5 o DL sl A 5 Sk
— 5P, AW 5 % ARFRIE IR R .

tEY 6: FTICE M AR, mp235~237 C.
FAB-MS m/z: 912 [M—H]", %54 DEPT i, M+
AN CyH76017; 10%IRIR IR - L WE W R R 2 4,
Liebermann-Burchard Jx Vi 8525 7, Molish S W 5
BV, R IZA A YN R B A &4 . 'H-NMR
(400 MHz, CsDsN) 6: 6.253 (1H, br s, Rha-H-1), 5.53
(1H, brs) MEEASS: “C-NMR (100 MHz, CsDsN)
8:37.1 (C-1), 30.1 (C-2), 78.1 (C-3), 38.9 (C-4), 140.8
(C-5), 121.8 (C-6), 32.2 (C-7), 31.7 (C-8), 50.3 (C-9),
35.5 (C-10), 21.1 (C-11), 39.7 (C-12), 40.4 (C-13),
55.6 (C-14), 31.4 (C-15), 80.0 (C-16), 62.1 (C-17),
16.3 (C-18), 19.4 (C-19), 42 (C-20), 15 (C-21), 111.8
(C-22), 31.2 (C-23), 28.3 (C-24), 35.5 (C-25), 103.1
(C-26), 16.7 (C-27), 55.6 (OCHs), )& ATrc k27
AMRAE S5 99.9 (Gle-1), 77.3 (Gle-2), 81.3 (Gle-3),
71.2 (Glc-4), 76.2 (Gle-5), 69.5 (Gle-6), AHi%ikE L
Wfi5; 101.8 (Rha-1), 72.4 (Rha-2), 72.8 (Rha-3),
74.1 (Rha-4), 69.5 (Rha-5), 18.7 (Rha-6), & A 2
B EBEAE S 1052 (Gle-1), 74.9 (Glc-2), 78.3
(Glc'-3), 72.4 (Glc'-4), 78.5 (Glc'-5), 62.0 (Glc'-6), 1
J& R AR AR T . B 6 IRk
T (25R,26R)-26- H 4 L M8 1 e -5-Ui -3B-0-a-L-
B, 2% B -(1—2)-[B-D-#i % B -(1—6)]-B-D-Hil i bl
ﬁ:—ﬁ(mo

WEW 7. AEKKR, ST HEL, IHrEER
#l. FAB-MS m/z: 928 [M—H]", %54 DEPT i, 3
DTN CyHie015: 10%IKIRIR- L IE VTR B8 4T
£, Liebermann-Burchard Jx BV i B2 4% €%, Molish %

NS PHE, R ZAEY RN SR E T RLED .
'H-NMR (600 MHz, CD;0D) 8: 5.36 (1H, d, J = 2.4
Hz), Ni&E 55 . 5.18 (1H,d, J= 1.2 Hz), 4.46 (1H,
d,J=7.8 Hz), 434 (1H, d, J=7.8 Hz), HJ@&HX 2 4
B R 2 A 25 1R i S B (5 5 - 9 0.84 (3H, d,
J = 6.6 Hz), 0.89 (3H, s), 0.99 3H, d, J = 7.2 Hz),
1.01 (3H, s), @A AR IC b 4 AN MR L
{9 . 1.183 (3H, d, J = 6.6 Hz), J& i 254 A i F Jk
f5%5. “C-NMR (100 MHz, CD;OD) &: 36.6 (C-1),
30.8 (C-2), 78.1 (C-3), 39.9 (C-4), 141.3 (C-5), 122.9
(C-6), 36.4 (C-7), 32.4 (C-8), 45.8 (C-9), 38.6 (C-10),
20.5 (C-11), 39.6 (C-12), 42.9 (C-13), 60.5 (C-14),
32.4 (C-15), 82.8 (C-16), 882 (C-17), 16.7 (C-18),
20.8 (C-19), 44.4 (C-20), 15.2 (C-21), 113.3 (C-22),
32.1 (C-23), 28.9 (C-24), 38.3 (C-25), 104.3 (C-26),
17.9 (C-27), 56.2 (OCH3), V)& M b 27 MRS
5 100.4 (Gle-1), 77.9 (Gle-2), 80.9 (Gle-3), 71.4
(Gle-4), 76.2 (Gle-5), 69.7 (Glc-6), M ZHE_L1ifs
5, 102.1 (Rha-1), 72.2 (Rha-2), 72.4 (Rha-3), 73.9
(Rha-4), 69.7 (Rha-5), 19.6 (Rha-6), -1 )& R 2=H -
Wfsi'5; 104.6 (Glc'-1), 75.1 (Glc'-2), 78.6 (Glc'-3),
72.4 (Glc'-4), 77.8 (Glc'-5), 62.5 (Glc’-6), V)& K%
— ANMEARE LS . SRR, RILZLED
5 SCHRIRIB I (25R,26R)-3p,17a- 4 HE-26- F A FL 12
5§ %ot -5- 5 -3B-0-a-L- F, 2= Bl -(1—2)-[B-D- 7l 7% B -
(1—6)]-B-D-H 24 i 17— 53,

e 8: TEIEM AR, ZEET HEEFILSE
FAB-MS m/z: 853 [M—H]"; 10%IKHRER- 2. 3
B4, Liebermann-Burchard Jx IV i 88 &4,
Molish & 3 SR, RIS 0 85 1 241 254k
44). '"H.NMR (500 MHz, CD;0OD) #1 "C-NMR
(125 MHz, CD;0D) #5555 SCHRHRIE 1 2 3 2 1
JG 3-0-{0-0-L- & 4% Bl % -(1-2)-O0-[B-D- K ¥ F&
(1—-3)]- B-D-HIZWEHF ) Wil Kot A —5,

WEY 9: HETLEMAR, ST HEE. it
WESEM RV R, FAB-MS m/z: 753 [M—H], 45t
DEPT %, HAr 73U CyoHenO1as 10%IKIR IR - £, 1
BB L4 5, Liebermann-Burchard J V. i 55 4%
t, Molish S 2 FHYE, RUTZEGY A § 2T
K144 . "H-NMR (400 MHz, CsDsN) #1 *C-NMR
(100 MHz, CsDsN) il $d #4 5 scpkapis — 5™, pr
LL, L&) 9 %52 I (25R)-3P,170- 2 Fe-5a-12 £
$t-6-M-3-0-0-L- ER 2Bl K5 -(1—-2)-B-D-H K, &
T RN E R/ X G ELI[ IR EENCERE R
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AW 10: AETEEMAR, ST HE. it
BESER MV R FAB-MS m/z: 737 [M—H], 44
DEPT if%, A7l C3oHgrO013; 10%IKHR R - £ 1%
W B 520 {0, Liebermann-Burchard % WV i 5% 4¢
f, Molish V2 BHYE, RIZAEY N S A2 1T
KA & . "HANMR (500 MHz, DMSO-d) #I
BC-NMR (125 MHz, DMSO-dg) #5455 Sk
— 8, AW 10 %588 (25R)-3B-FEHE-50-8 1
-6~ -3-0-0-L- i 2= B -(1—2)-B-D- 4 %5 B 15
JE NBFHE IR BRI S AR BT .

& 11: FEJCETER AR, mp 235~237 C;
FAB-MS m/z: 883 [M—H]"; 10%IKFIR- LI
B4 {0, Liebermann-Burchard % BV i #& 4% {4,
Molish J b S FH T, RUZAA YA S R 21720k
4. 'H-NMR (500 MHz, DMSO-dg) 1 *C-NMR
(125 MHz, DMSO-ds) $u#fi 5 SCRkRE S A 50,
HZ AL B % 52 K (25R)-1E 8 J5g -5- 4 -3 B-O-0-L-NtL
MR 5% 2 B -(1—2)-[ B-D- L I 8] 25 B -(1—6) 1 B-D- L i
AT o
4 MENFHEIRE

FREL R & 1~11 &, T SRR I R
TR K 2,00 1.04 0.5, 0.25. 0.125. 0.062 5.
0.031 25, 0.015 625 mg/mL %o FHMEXT I i
W5 FIRFE i o s R FEAR TR

PA4EAE 22 E N PHTEXT R, SRRSO ABTS H
MBI BRAE T o RO FE M- PATERAE 3 Ik, BUHP
B, VBRI AL EGN SR (ICs) {H, 45
W 1,

THERE= (4c—Ag) /AcX 100%

Ac 9 ABTS WOGRE, As A ABTS WIS i G OB

PA4EAE 2R C I BIPEXT I, THERE M6 DPPH H
MBI BRAE T o RO FE M- PATERAE 3 Ik, BUHP
Bl THEEBRFH ICso, S5 RN 2.

HRE=[1— (4—4) /4c]1X100%

Ac AT DPPH -5 25 A% BB RE, 4, 5\ DPPH ik
FGFERIBBOGEE, A AN DPPH 7B iR G B
5 e

MZIH A2 5 B AR 2 I KA A RS
PREAF A — BTG TE, MRS is bk
Fo SRRt ot (bW 3. 4 A48 Fy e hlss
P, Xt ABTS F1 DPPH [ HH 3 (035 B i ) EL e %
BT, o AR BRI P AT s (B 1
2 AT WEEBESE 454, X ABTS #1 DPPH H i
RS BE I LU S 3. 4 59, SRR TTAEREBE

F1 HEEE RLEY 1~11 350 ABTS BERERE

Table 1 Scavenging effects of vitamin E and compounds

1—11 on ABTS
FE b ICsp/(mg'L™) PE S ICso/(mg'L ™)
#EHRE 15.9 tEY 6 127.3
a1 69.2 & 7 105.4
a4 2 69.2 a8 121.6
&4 3 17.8 e 9 98.3
e 4 19.3 A& 10 162.9
teEY) s 41.6 wEw 11 132.1

R2 HEECRILEW1~11 75 DPPH B E &t

Table 2 Scavenging effects of vitamin C and compounds

1—11 on DPPH
¥ ICso/(mg-L ™) B ICso/(mg-L 7Y
$iE& C 95.9 wEY 6 210.6
EW1 123.6 waEY 7 195.3
&Y 2 123.6 a8 2233
EY 3 102.1 wEY 9 182.1
&4 4 98.7 &9 10 310.2
a5 108.5 wAEY 11 281.4

FHFEIEOL T, e AR AT (Blaniast) =,
LI XS ABTS H1 DPPH [ H 3 11375 54 g B,
HETEPEASLEBH X 90 2 o AP AT E &
BFHERNTT R R AT T A 26 R E

SR

(11 ZDR, &%6. TAaaRusaMot [ hars,
1991, 22(6): 277-278.

[2] Aflali, GRS, AERGE. 25 B -SHREBCRN R H A
WHEERAERI BT (). BAGK % (L% 20 iF, 2005,
41(8): 558-560.

B1 £, T a8, WKW, S BEEHBR KD
[, FEAF 2, 2006, 31(15): 1242-1244.

[4] ZEE, MR, FREE. KRR 2 B R
(1) [J]. H¥24, 2009, 40(2): 190-192.

[5] ZE2h=2, b, A8, & NESA IS o T
7% [1]. "HZ5HE, 2006, 29(4): 331-332.

[6] Mimaki Y, Satou T, Kuroda M, et al. Steroidal saponins
from the bulbs of Lilium candidum [J]. Phytochemistry,
1999, 51(4): 567.

[7] Watanabe Y, Sanada S, Tada A, et al. Studies on
theconstituents of Ophiopogonis tuber. 1V. On the
structures of ophiopogonin A, B', C, C', and D’ [J]. Chem
Pharm Bull, 1998, 46(11): 1829-1832.

[8] Yoshihiro M, Naoko I, Ori K, et al. Steroidal glycosides
from the bulbs of Lilium dauricum [J]. Phytochemistry,
1992, 31(5): 1753-1758.

[9] Abbas F A. Steroidal saponins from Solanum ungui-
culatum (A.) Rich. [J]. Bull Fac Pharm, 2000, 38(3):
147-153.



