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AW PUEAATE T IR 7. 6R  WGFHh 238 11 MEEY), 7% e A IR-1-0-5%F 2 WIS HhEG (1),
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Steroidal saponins and phenylic constituents from Lilium lancifolium
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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—5, 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-3pB-0-a-L-rhamnopyranosyl-(1—2)-[B-D-glucopyranosyl-(1—6)]-p-D-glucopyranoside  (6), (25R,26R)-3p,17a-dihydroxy-26-
methoxyspirostan-5-ene-33-0-a-L-rhamnopyranosyl-(1—2)-[-D-glucopyranosyl-(1—6)]-B-D-glucopyranoside (7), diosgenin 3-O-
{O-a-L-rhamnopyranosyl-(1—2)-O-[B-D-xylopyranosyl-(1—3)]-p-D-glucopyranoside} (8), (25R)-3pB,17a-dihydroxy-5a-spirostan-6-
one-3-0-a-L-rhamnopyranosyl-(1—2)-B-D-glucopyranoside (9), (25R)-3B-hydroxy-5a-spirostan-6-one-3-O-a-L-rhamnopyranosyl-
(1—2)-p-D-glucopyranoside (10), and (25R)-spirost-5-ene-3p-O-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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1 8. RF 5254

et 3 ER1% ) DRX—500. DRX—400 il DRX—
600 ZYAZ i SLPRAI 5 , TMS Sk AR 445 5 1 Kofler
TIMCIEASCI 5 ;. RE—52A BJight 28 A (g F
ST ) Sartorius—BS124S T HL 1AM R
o (EE B R A A R AR D DNM—9602G
R ARA (Ab i 3OS AE R R A W] D, DH—250
MR AR TR (B R AR A TR A FDD;
FEERERER (S iEvEtk 1), 200~300 H, 300~
400 HO. #AEAE S AH 10%KRIR- LR
s HAbA AR R b all . DPPH K51 (2,2-
TR R IR R IPEAE B i) A1 ABTS 57 (2,2'-
BRI - R ~(3- & B K T e bk -6- T R ) A R D
(Sigma-Aldrich %)), 4iEE C M4 & E
(Sigma-Aldrich 2 w]); KALRFIBAR Rt IR
2T EHGEE QUIEERMORHS A R A F)D;
K B K B e L R G R TR
AF], e, Sdbnih BRI AR TN s i A 2
REKAAUREENE A FHED S Lilium
lancifolium Thunb. [¥)T-Jg Al i figh =%

2 EEFMNE

B TIR525 7 kg, 70% 1 N4 Rl f2E 3
W, BER 3 h, BHIRAISE B Y1500 9, KEE 4>
Tk, & R IRIRBE, 7K. 10%~95% £ 1
BRREVEIL, 40% CRESE AL T8, kA
i, FRE-ZAG-K (1:9:0155:5: 1) BAEEUE
i, FEE-SU05-K (109001 YEERIE—H2
A A 5, AREAEY 1 (10mg). 2 (10

mg). 3 (23mg); KFLWIIIE 80% L E U It A7 i
B’E, SRR, PE-E7 (1:80-1 0 1 #
FEVEMG, FRE-SAT (1:20) YEEEAL, 4R EE
IR, 13244 4 (9mg), FFEE-47 (1 40)
Ve, &R ARG, BEEY 5 (5
mg), HIEE-5U5 (1:8—1:4) VEIERAr, LRER
TR, - 45-7K(15 © 65 : 10—35 : 65 :10)
BEEVEE, 454 Sephadex LH-20 HERF: (4 i (H
- KM, HEMLEY 6 (14 mg). 7 (17 mg). 8
(9mg). 9 (15mg). 10 (6 mg). 11 (16 mg).
3 GETE

B 1L RLEY) 2 2 1-0-5%F 7 5 IEHE H i
(0 —XF [R] 23 S Ae 4, 3 PR, 25T W . FeClg
[ BAYE; ESI-MS miz: 237 [M—H]", 454wl
HEW 73§ XA CroH1aOs: SRS 5 HF & PN
Rt L, 'H-NMR (400 MHz, CDs0OD) 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-3'a), 6.83 (1H, 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),
1450 (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 LA Amp ik i
414 @385 HSQC. 'H-'HCOSY. HMQC. HMBC
ERHIEE VLN

A 3: IR AR, mp 157 °C, UV ALY (nm):
327, 233, 221, 'H-NMR (CDCls) 6: 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-1'a), 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"). iR )%
T 5 SCHRAR I (o g — 35,

&Y 4: ARAR, FeCly RN RFHME, $28
GALE N — B A ) TH-NMR 1% 9 6.92 (1H, d,
J=8Hz),67.24 (1H, d, J = 1.8 Hz), § 7.28 (1H, dd,
J = 8.0, 1.8 Hz) 4M1fE5 243 L+ ABX &
RRACAE MR E, $ER A fE—1 1, 3, 4
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SIURERGE R F T °C-NMR 1% 5 100~160 kb5
6 MERAE SRR T S AR 'H-NMR %
K BRMANEIR 155 : 6958 (1H, brs),
9 10.07 (1H, brs), V1)@ A HIARE A LSS 5 . 'H-NMR
iR R ERR 55 09.72 (1H, 5), ®°C-NMR
W 6 191.5 MM 5 5 2 KR, 32D RN T LA
TEAEs S8 Bt B 4 T & ORI B4k 1 i
SRR (1 3,4- e i — 3,

&M 5: AEEE CFEE-ZKD, mp 159~160
Co EREMRHEEM DA R FMARIETE, 300
H; W§ FeCly-EtOH k71 S 20 {4 . "TH-NMR (500 MHz,
DMSO-dg) i 7~ —AN4E BRI IR 55 6 7.44
(1H, d, J =75 Hz), 7.32 (1H, d, J = 8 Hz), 7.07 (1H, t,
J=75Hz),6.99 (1H,1,J =75 Hz), [FAI}, 'H-NMR
H1 §10.85 A — M R AR 5 o DA sl Eid 5 Sk
— 5L, LA 5 % AR IR R

Ew 6: HILEER A, mp235~237 C.
FAB-MS m/z: 912 [M—H] ", &i¢ DEPT i, H4 1
AN CarH76017; 10%IRIR IR - L WE W R ‘5K 2 4,
Liebermann-Burchard Jx i 2 85 2% 2, Molish i 2
BV, RIZL A YN SR B I A4 . 'TH-NMR
(400 MHz, CsDsN) 6: 6.253 (1H, br s, Rha-H-1), 5.53
(1H, brs) HEEUE S *C-NMR (100 MHz, CsDsN)
5:37.1 (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 (OCH3), V1)@ hiric | 27
AMBAE S 99.9 (Gle-1), 77.3 (Glc-2), 81.3 (Glc-3),
71.2 (Glc-4), 76.2 (Glc-5), 69.5 (Glc-6), M#iZikE I
Wfii5; 101.8 (Rha-1), 72.4 (Rha-2), 72.8 (Rha-3),
74.1 (Rha-4), 69.5 (Rha-5), 18.7 (Rha-6), & 4 fl 2=
B EREfE 5, 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 SRR
TG (25R,26R)-26- HH 4 L8 S b -5- 445 -3B-O-a-L-
Bl 4% B -(1—2)-[B-D- i % ¥ -(1—6)]-B-D- i %43 B
50,

WEW 7. AEKKR, ST HEL. IHrEEs
#l. FAB-MS m/z: 928 [M—H] ", 4+ DEPT iff, 1t
TR CaHre018: 10%IR R R- 2 W S W b 28 41
{f,, Liebermann-Burchard Sz W i 88 4¢ %, Molish

NS PHE, R ZAEY RN SR E T RLED .
'H-NMR (600 MHz, CD;0D) 6: 5.36 (1H, d, J = 2.4
Hz), N#i%fs9. 5.18 (1H, d, J = 1.2 Hz), 4.46 (1H,
d,J=7.8Hz),4.34 (1H,d, J=7.8 Hz), HJEH 24
B R 2 AT 25 0 1 i S AR A5 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), VHJ@N EiERATF I I 4 AN L
{9 1.183 (3H, d, J = 6.6 Hz), J& il 254 A i
55 . BC-NMR (100 MHz, CD;0D) §: 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), 88.2 (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 (OCHa), V)& M Ic I 27 ANiiAs
5, 100.4 (Glc-1), 77.9 (Glc-2), 80.9 (Glc-3), 71.4
(Glc-4), 76.2 (Glc-5), 69.7 (Glc-6), MFiZiH _Fiwfs
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), V& 4y il 2= L
Wifi'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)& 4 5
— AN LS. SRR, RIVZLAY
5 SCHRIRIE ) (25R,26R)-3p,17a- 4 4k -26- F A L 12
S bt -5- i -3B-0-a-L- il 2= B -(1—2)-[B-D- Fi % H -
(1—6)]-B-D-Ai e pir 1 — 2,

WEY 8: TEWEMA, LT HEERILIE,
FAB-MS m/z: 853 [M—H]"; 10%K#i2- 2 BE
BT {4, Liebermann-Burchard e W i 5 4 0,
Molish o i % FHE, R IIZAL G0 6 IR 17 2Rk
&W. 'H-NMR (500 MHz, CD;0D) #1 “*C-NMR
(125 MHz, CD30D) #5555 SCHR iR IE 1) 2 i 2 1
JG 3-0-{O-a-L- ff 4= ¥ % -(1—2)-O-[B-D- A ¥ J&
(1—-3)]- B-D-HiZ TR} Beit i stA 5L,

WEY 9: AETLEMAR, S THEE. it
WA M), FAB-MS m/z: 753 [M—H]", 44
DEPT i, /13N CaoHex014; 10%IK A R - 217
W B 24015, Liebermann-Burchard J W i 55 4
t, Molish S 2 FHYE, RUTZEY A § A 2T
KA. "H-NMR (400 MHz, CsDsN) #1 °C-NMR
(100 MHz, CsDsN) i #3455 ek i — 50, pr
LL, t&Y 9 %5 M (25R)-3B,170- 42 e -5a-12 £
§5¢-6-Hi-3-0-0-L- fi ZHE 5L -(1—2)-B-D-H 4 Wi, 2
MAEPF B IR A9 B S AR 2T
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AW 10: AEIEEEMAR, ST HE. it
BEAERL RS A): FAB-MS m/z: 737 [M—H]", 44
DEPT i, 731 A CaoHeoO13;: 10%3HK A MR- £ 1
W B4 1%, Liebermann-Burchard IV i 58 4¢
f, Molish W 2 BHPE, RIZAEY R S R 2 1T
K& . 'H-NMR (500 MHz, DMSO-dg) A
BC-NMR (125 MHz, DMSO-dg) %314 5 Sk
— O, kB 10 %5k (25R)-3B-FE JE-5a- I
§5¢-6- fi -3-O-a-L- il 2= B 2 -(1—2)-B-D- 4 45 B 17
JE NBFHE IR BRI S AR BT .

&M 11: FHEJCETER AR, mp 235~237 C;
FAB-MS m/z: 883 [M—H]"; 10%3kH 2 2 BEvs i
B4 {4, Liebermann-Burchard Jx W i 8% 4 {0,
Molish S B, RWZA S8 5 AR 2284k
4¥. "H-NMR (500 MHz, DMSO-dg) 1 *C-NMR
(125 MHz, DMSO-dg) % 55 SCHik R 38 A — 551,
HZ AL B % 52 M (25R)-12 5 J5¢ -5- 4 -3B-0-o-L-htL
R B, 25 B - (1—2)- [ B-D- Nt i 4] %2 4k -(1—6) ] B-D- MLt i
AT o
4 EAFELR

PREL_ R A S 1~10 35, 1 LA i B
RIS R 2.00 1.04 0.5, 0.25. 0.125. 0.062 5.
0.031 25, 0.015 625 mg/mL IR . FHE X I i
W5 EIRFE i o s R FEAR R

PA4EAE 22 E A PHTEXT R, SRS ABTS H
MBI BRAE T o B FE - TPATERAE 3 Ik, BUIHLP
B, VB R EGN SR (1Cs) {H, 45
W% 1.

THERE= (Ac—As) /AcX100%

Ach ABTS SIRIEEE, As i ABTS SIBINAKE i G OGRS

PA4EZE 2 C Ry BT, T EERE S DPPH [
MBI BRAE T o RO FE M- PATERAE 3 Ik, BUILP
B, THEEBRFH 1ICs, S5 RN 2.

HERE=[1— (A—A) /A]X100%

Ac NI DPPH X715 78 (5% HIBOGE, A A i DPPH i
FURRERREOGHEE, A AN DPPH sk RE 5 B 6
5 itit

NZG B A4 P o) 245 30 I 2tk S A S
PR A — @ BTG TE, MRS is bk
FESR T o, thaW 3. 4 HEHAL MyEistas
P, Xt ABTS F1 DPPH [ FH3% (035 B i ) L isc %
BT, o AR BRI PTAEIE s (B 1
A2 EA REEREIE S50y, X ABTS #i1 DPPH H i
KRR BE I LLAL S 3. 4 59, SRR 7E R

F1 HERERUEY 1~11 5k ABTS BEE##
Table 1 Scavenging effects of vitamin E and compounds

1—11 on ABTS
K A ICso/(mg-L 7Y FE ICso/(mg-L ™)
HERE 15.9 e 6 127.3
& 1 69.2 e 7 105.4
a4 2 69.2 &Y 8 121.6
&4 3 17.8 & 9 98.3
e 4 19.3 454 10 162.9
e 5 41.6 Ay 11 132.1

F2 #HEHECRUEY 1~11 %R DPPH B HEA:
Table 2 Scavenging effects of vitamin C and compounds

1—11 on DPPH
FE i 1Cs/(mgL™) FE ICsp/(mg-L ™)
$iE& K C 95.9 a6 210.6
&Y 1 123.6 twaEw 7 195.3
&Y 2 123.6 &Y 8 223.3
&Y 3 102.1 EY 9 182.1
G4 4 98.7 &4 10 310.2
WEH 5 108.5 a4 11 281.4

FHFEIEOL T, e AR AT (Blaniast) =,
LIPS ABTS H1 DPPH [ H 3 11375 4 i oo,
{HETEPEASLEBH X 90 2 o AN AT E &
BFHERNTT R R AT 7 A 56 R E
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