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Abstract: Objective To study the triterpenoids from the buds of Aralia chinensis var. nuda and their anti-inflammatory activity in
airway. Methods The 70% ethanol extract of the buds of 4. chinensis var. nuda was isolated and purified by silica gel, ODS, Sephadex
LH-20 and semi-preparative HPLC. The compounds structure was identified based on the physicochemical properties and nuclear

magnetic resonance data. The in vitro airway inflammation model established by LPS-induced airway epithelium (16HBE) was used
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to determine the effect of the compound on the release of inflammatory factor interleukin-6 (IL-6). Results A total of 20 triterpene
compounds were isolated from the 70% ethanol extract of the buds of 4. chinensis var. nuda and identified as 2f,33-dihydroxyolean-
12-en-28-oic acid 28-O-B-D-glucopyranoside (1), chikusetsusaponin V methyl ester (2), pseudo-ginsenoside-RT1 (3), hemsloside Mal
(4), momordin Ila (5), 3-O-B-D-glucopyranosyl(1—3)-B-D-glucuronopyranoside-28-O-f-D-glucopyranosyl oleanolic acid methyl
ester (6), 3-O-[B-D-glucopyranosyl-(1—2)-B-D-(6-O-ethyl)-glucuronopyranosyl]-oleanolic acid 28-O-B-D-glucopyranoside (7),
ginsenoside-Ro-6-O-butyl ester (8), zingibroside Ri (9), oleanolic acid 3B-O-B-D-glucopyranosyl-(1—2)-8-D-(6'-O-methyl-
glucuronopyranoside) (10), pseudo-ginsenoside-RP; (11), momordin Ia (12), narcissiflorine (13), narcissiflorine methyl ester (14),
ginsenoside Ro (15), oleanolic acid (16), hederagenin 3-O-B-D-glucuronopyranoside-6'-O-methyl ester (17), quinoasaponin 9 (18),
hederagenin 3-O-B-D-glucuronopyranosyl methyl ester-28-O-B-D-glucopyranoside (19), 3-O-[B-D-glucopyranosyl-(1—2)-B-D-
glucuronopyranosyl] hederagenin 28-O-B-D-glucopyranoside (20). Compounds 3, 9—14, 17 could effectively reduce the level of
inflammatory factor IL-6 in LPS-induced 16HBE cells. Conclusion Compounds 1, 5, 7, 8, 12, and 19 were isolated from Araliaceae
plants for the first time, compounds 1, 4—8, 12 and 17—20 were isolated from Aralia genus for the first time. All compounds were
isolated from A. chinensis var. nuda for the first time. Some compounds could significantly inhibitted the release of the inflammatory
factor IL-6.

Key words: Aralia chinensis var. nuda Nakai; bud; triterpenoid; anti-inflammatory activity in airway; momordin Ia; narcissiflorine;
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H AR Aralia chinensis var. nuda Nakai
TUMBHEA B YRR KIS, (PR Rk
RLSEARIZ AL, EESAMAERE . W)L BRIER
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7% %€ N 2B,3B-dihydroxyolean-12-en-28-oic acid 28-
O-B-D-glucopyranoside (1) . chikusetsusaponin V
methyl ester (2). pseudo-ginsenoside-RT; (3).
hemsloside Mal (4). momordin Ila (5). 3-O-B-D-
glucopyranosyl (1—3)-p-D-glucuronopyranoside-28-
O-B-D-glucopyra- nosyl oleanolic acid methyl ester
(6) . 3-O-[p-D-glucopyranosyl-(1—2)-B-D-(6'"-O-
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glucopyranoside (20). 25K LA 1. HAbED 1,
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Fig.1 Structures of compounds 1—20
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(1:0:0~5:5:08)BELNS 6 Mt (A~F).
IRIEBAHSHTEE R, X BB (27 @) A iltaT
ODS AR i CHIEE- /KB FE BN, L8R 50%
BRI ERAT, 5 2 & (il (2 E-/K-H R,
45:55:0.05), BEEY 1 (k=172 min, 3
mL/min, 6.4 mg). X C B (132 g) Ao THER
R B LA -FEE-K (1200 0~6:4:0.5) B
Ve, 530 13 MRS C1~C13, Wiits)r C2 4
Hl A BAH 1S (ZHE-/K-H2 32 1 68 1 0.05), 193
tEY 15 (k=13.2 min, 3 mL/min, 7.1 mg), ¥
W C13 &Ml (ZME-/K-HEE 40 :
60 : 0.01), 4F{b 54 2 (1r=24.0 min, 3 mL/min,
20.7mg); i C3 &Pl s AR (il (2 M-7K-
HEZ 37 163 :0.01), HEIMAEY 6 (r=154min,
3 mL/min, 5.1 mg) L&Y 7 (k=16.6 min, 3
mL/min, 5.1mg). X DB (198 g) H 3 #ATrER
RS, DIE-FEE-K (9:1:0~5:5:0.8) f
FEVEfi, 438] 10 M5 D1~D10, s D1 4
] AR R (33.5% 2 05-K), BEMLEY 3
(tx=13.7min, 3mL/min, 14.9mg); W% D2 &
- ] B AR I (40%ZME-K), BEMLEY 5
(k=29 min, 3mL/min, 4.5mg); jits); D4 &}
il # AR il (2 ME-/K-FR 43 1 57 £ 0.05), 153
tWEY 9 (/=17.8 min, 3 mL/min, 10.9 mg); ¥
W53 D6 202l & A il ( ZM5-/K-FR 50 & 50 -
0.01), BELAEY 10 (r=16.9 min, 3 mL/min,
5.9mg) F{LEY) 17 (k=18.9 min, 3 mL/min, 4.9
mg); Wi D7 4 Sephadex LH-20 #ij S Kk ik
HE, HFrHAGEHE, 2XERAMAEY 11 (53
mg); Wisr D8 HAZMT nfS 2G4 16 (7.7mg),
Tl A b 282 ) AR B3 (60% 2 Mi-7K), 15311k
AW 12 (R=24.5 min, 3 mL/min, 6.9 mg); L
55 D9 &M A el (O NE-K-FIR 33 167 -
0.05), BEMLAY 18 ((r=28.9 min, 3 mL/min,
35.6 mg); Wifi4r D10 &4 &l it (40% 2
-7, B3MEAY 19 (£#=29.0 min, 3 mL/min,
51 mg). E 4% (64 g) ZEN-HEE-K (9:1:
0.1~5:5:0.5) FER A TER FHEE-/K (20 8~8:
2)0DS AR, &35 8 MM/ E1~ES,
T B2 &l A il (33.5% 467K, 13
FMEY 4 (r=14.1 min, 3 mL/min, 22.7 mg);
Wisr B4 MW EE (LE-/K-HR 42 .
58 :0.01), 53154 8 (1r=18.3 min, 3 mL/min,

17.1mg); W5 E6 £ Pl & AH (il (L MG-7K-
FER 45 1 55 1 0.01), /9357 13 (,r=19.4 min,
3mL/min, 12.1 mg). W5 B7 &3 % AH o
(ZJE-/K-HR 63 137 1 0.06), HBENLEY 14 (r=
24.5min, 3mL/min, 6.0mg); Wifi5 E8 &t 4%
WAR I (ZJE-/K-HER 37 1 63 1 0.05), SFILA
#7120 (=158 min, 3 mL/min, 5.3 mg).

3 kT

EW1: AETERFKR, ESI-MSm/z: 633.4
[M_H]f, ﬁj\%ﬁ C36H35809 o TH-NMR (600 MHz,
CD;OD) d: 5.37 (1H, d, J = 8.2 Hz, H-1"), 5.26 (1H,
brs, H-12), 3.81 (1H, d, J = 12.1 Hz, H-6"a), 3.67 (1H,
dd, J = 12.1, 4.0 Hz, H-6'b), 1.15 (3H, s, H-27), 1.00
(6H, s, H-24, 25), 0.93 (3H, s, H-30), 0.90 (3H, s, H-
29), 0.80 (6H, s, H-23, 26); '*C-NMR (150 MHz,
CD;0D) § 178.1 (C-28), 145.0 (C-13), 123.6 (C-12),
95.7 (C-1"), 84.5 (C-3), 78.7 (C-5"), 78.3 (C-3"), 73.9
(C-2), 71.1 (C-4"), 69.5 (C-2), 62.4 (C-6"), 56.4 (C-5),
49.6 (C-9), 47.9 (C-1), 47.7 (C-17), 46.9 (C-19), 42.7
(C-14), 42.3 (C-18), 40.5 (C-8), 40.2 (C-4), 39.0 (C-
10), 34.6 (C-21), 33.6 (C-7), 33.5 (C-29), 32.9 (C-22),
31.3 (C-20),29.3 (C-23), 28.6 (C-15), 26.3 (C-27), 24.3
(C-11), 24.0 (C-30), 23.7 (C-16), 19.3 (C-6), 17.7 (C-
24), 17.5 (C-26), 17.2 (C-25). VA E¥¥E 5 0k Eds
— 33, WA 1 4 2B,3B-dihydroxyolean-
12-en-28-oic acid 28-0-B-D-glucopyranoside.

k& 2. KA, ESI-MS m/z: 969.5 [M—
H], 73§ 3 CaoH73019. 'H-NMR (500 MHz, CD;0D)
8:5.39 (1H, d, J=8.1 Hz, H-1""), 5.26 (1H, brs, H-12),
4.69 (1H, d, J=7.7 Hz, H-1"),4.53 (1H, d, J=7.6 Hz,
H-1'), 3.78 (3H, s, H-7"), 1.16 (3H, s, H-27), 1.08 (3H,
s, H-23), 0.96 (3H, s, H-25), 0.94 (3H, s, H-30), 0.92
(3H, s, H-29), 0.86 (3H, s, H-24), 0.81 (3H, s, H-26);
13C-NMR (125 MHz, CD;0D) ¢: 178.1 (C-28), 171.1
(C-6), 144.8 (C-13), 123.8 (C-12), 105.6 (C-1"), 104.4
(C-1"), 95.7 (C-1"), 91.8 (C-3), 80.4 (C-2"), 78.7 (C-
3"),78.4 (C-5"), 78.3 (C-5""), 77.9 (C-3""), 77.7 (C-3"),
76.5 (C-2"), 76.3 (C-5"), 73.9 (C-2""), 73.0 (C-4'), 71.9
(C-4"), 71.1 (C-4""), 63.1 (C-6""), 62.4 (C-6"), 57.0 (C-
5), 52.8 (C-7"), 49.0 (C-9), 48.0 (C-17), 47.2 (C-19),
42.9 (C-14), 42.6 (C-18), 40.7 (C-8), 40.4 (C-4), 39.8
(C-1), 37.9 (C-10), 34.9 (C-7), 33.9 (C-21), 33.5 (C-
29), 33.1 (C-22), 31.5 (C-20), 28.9 (C-15), 28.4 (C-23),
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27.1 (C-2), 26.3 (C-27), 24.6 (C-11), 24.0 (C-16), 24.0
(C-30), 19.3 (C-6), 17.7 (C-26), 16.9 (C-24), 16.0 (C-
25). DA BB 5 Sk s — 80, M A 2
“A chikusetsusaponin V methyl ester.

EY 3: Atsin (FED, ESI-MS m/z: 925.5
[M—H]", 213 CysH74015. "H-NMR (500 MHz,
CD;0D) ¢: 5.38 (1H, d, J = 8.1 Hz, H-1""), 5.25 (1H,
brs, H-12), 4.53 (1H, d, J= 7.5 Hz, H-1"), 4.48 (1H, d,
J =15 Hz, H-1"), 1.16 (3H, s, H-27), 1.05 (3H, s, H-
23),0.95 (3H, s, H-25), 0.94 (3H, s, H-30), 0.91 (3H, s,
H-29), 0.84 (3H, s, H-24), 0.80 (3H, s, H-26); 3C-
NMR (125 MHz, CD;OD) ¢: 178.1 (C-28), 173.3 (C-
6), 144.8 (C-13), 123.9 (C-12), 106.3 (C-1"), 105.5 (C-
1), 95.7 (C-1""), 91.2 (C-3), 82.9 (C-2'), 78.7 (C-3""),
78.3 (C-5""), 78.2 (C-3"), 77.8 (C-5"), 77.8 (C-3"), 76.3
(C-2"),73.9 (C-2'"), 73.2 (C-4"), 71.2 (C-4""), 71.1 (C-
4", 67.2 (C-5"), 62.4 (C-6""), 57.1 (C-5), 49.0 (C-9),
48.0 (C-17),47.2(C-19),42.9 (C-14), 42.6 (C-18), 40.7
(C-8),40.3 (C-4),39.9 (C-1), 37.9 (C-10), 34.9 (C-21),
34.0 (C-7), 33.5 (C-29), 33.1 (C-22), 31.5 (C-20), 28.9
(C-15), 28.2 (C-23), 27.1 (C-2), 26.3 (C-27), 24.6 (C-
16), 24.0 (C-30), 24.0 (C-11), 19.3 (C-6), 17.7 (C-26),
16.6 (C-24),16.0 (C-25). LA % 5 sCik s — 20,
A B AW 3 N pseudo-ginsenoside-RT

&Y 4. A (FRD, ESI-MS m/z: 925.5
[M—H], 273 CyH74015. 'H-NMR (500 MHz,
CD;0D) ¢: 5.38 (1H, d, J = 8.1 Hz, H-1""), 5.25 (1H,
brs, H-12), 4.54 (1H, d, J = 6.9 Hz, H-1"), 4.42 (1H, d,
J=17.6Hz, H-1"), 1.16 (3H, s, H-27), 1.05 (3H, s, H-
23),0.95 (3H, s, H-25), 0.94 (3H, s, H-30), 0.92 (3H, s,
H-29), 0.84 (3H, s, H-24), 0.80 (3H, s, H-26); 3C-
NMR (125 MHz, CD;0D) ¢: 178.1 (C-28), 173.6 (C-
6), 144.8 (C-13), 123.8 (C-12), 106.6 (C-1"), 105.4 (C-
1), 95.7 (C-1""), 91.1 (C-3), 86.1 (C-3"), 78.7 (C-5"),
78.3 (C-3"), 76.5 (C-5"), 74.8 (C-2'), 74.1 (C-3"), 73.9
(C-2"), 72.8 (C-4"), 71.8 (C-2""), 71.1 (C-4""), 69.7 (C-
4"), 67.3 (C-5"), 62.4 (C-6""), 57.0 (C-5), 49.0 (C-9),
48.0 (C-17),47.2(C-19),42.9 (C-14), 42.6 (C-18), 40.7
(C-8),40.2 (C-4), 39.8 (C-1), 37.9 (C-10), 34.9 (C-21),
34.0 (C-7), 33.5 (C-29), 33.1 (C-22), 31.5 (C-20), 28.9
(C-15), 28.5 (C-23), 26.9 (C-2), 26.3 (C-27), 24.6 (C-
11), 24.0 (C-16), 24.0 (C-30), 19.3 (C-6), 17.7 (C-26),
17.0 (C-24), 16.0 (C-25). UL - %¥E 5 sClkEds—

o, % E A Y 4 A hemsloside Malo

&9 5. AEkAK, ESI-MS m/z: 939.5 [M—
HT 7 F 3 CasH76015. 'H-NMR (600 MHz, CD3;0D)
0:5.37(1H,d,/J=8.2 Hz, H-1""), 5.24 (1H, br s, H-12),
4.51 (1H,d,J=7.1 Hz,H-1"),4.43 (1H,d, J="7.9 Hz,
H-1",3.76 (3H, s, H-7"), 1.14 (3H, s, H-27), 1.03 (3H,
s, H-23), 0.94 (3H, s, H-25), 0.92 (3H, s, H-30), 0.90
(3H, s, H-29), 0.82 (3H, s, H-24), 0.79 (3H, s, H-26);
BC-NMR (150 MHz, CD30D) §: 178.1 (C-28), 171.1
(C-6"), 144.8 (C-13), 123.8 (C-12), 106.7 (C-1"), 105.6
(C-1"), 95.7 (C-1'"), 91.2 (C-3), 86.0 (C-3"), 78.7 (C-
5™, 78.3 (C-3""), 76.3 (C-5"), 74.8 (C-3"), 74.2 (C-2"),
73.9(C-2""),72.9 (C-4"),71.7 (C-2"),71.1 (C-4""), 69.6
(C-4M), 67.3 (C-5"), 62.4 (C-6'"), 57.0 (C-5), 52.9 (C-
7", 49.0 (C-9), 48.0 (C-17), 47.2 (C-19), 42.9 (C-14),
42.6 (C-18),40.7 (C-8),40.2 (C-4),39.7 (C-1),37.9 (C-
10), 34.9 (C-21), 33.9 (C-7), 33.5 (C-29), 33.1 (C-22),
31.5 (C-20), 28.9 (C-15), 28.4 (C-23), 27.0 (C-2), 26.3
(C-27), 24.6 (C-11), 24.0 (C-16), 24.0 (C-30), 19.3 (C-
6), 17.7 (C-26), 16.9 (C-24), 16.0 (C-25). YL E¥HE S
SCHRELHE — 207, W e &4 5 28 momordin 1la.

k& 6: EKA, ESI-MS m/z: 969.5 [M—
H]", 77+ 3 Ca9oH78019. 'TH-NMR (500 MHz, CD30D)
0:5.38 (1H, d, J=8.2 Hz, H-1""), 5.25 (1H, brs, H-12),
4.57 (1H,d,J="7.8 Hz,H-1"),4.44 (1H, d, /= 7.9 Hz,
H-1", 3.77 (3H, s, H-7"), 1.15 (3H, s, H-27), 1.04 (3H,
s, H-23), 0.95 (3H, s, H-25), 0.93 (3H, s, H-30), 0.91
(3H, s, H-29), 0.83 (3H, s, H-24), 0.80 (3H, s, H-26);
BC-NMR (125 MHz, CDs0OD) 4: 178.1 (C-28), 171.1
(C-6"),144.9 (C-13), 123.8 (C-12), 106.6 (C-1"), 105.1
(C-1"), 95.7 (C-1'"), 91.2 (C-3), 86.5 (C-3"), 78.7 (C-
3™, 78.3 (C-5""), 78.2 (C-3"), 77.8 (C-5"), 76.3 (C-5"),
75.5(C-2"),74.8 (C-2"),73.9(C-2""),71.8 (C-4""),71.6
(C-4",71.1 (C-4"), 62.7 (C-6"), 62.4 (C-6""), 57.0 (C-
5), 52.8 (C-7"), 49.0 (C-9), 48.0 (C-17), 47.2 (C-19),
42.9 (C-14), 42.6 (C-18), 40.7 (C-8), 40.2 (C-4), 39.7
(C-1), 37.9 (C-10), 34.9 (C-21), 33.9 (C-7), 33.5 (C-
29),33.1 (C-22), 31.5 (C-20), 28.9 (C-15), 28.4 (C-23),
27.0 (C-2), 26.3 (C-27), 24.6 (C-11), 24.0 (C-16), 24.0
(C-30), 19.3 (C-6), 17.7 (C-26), 17.0 (C-24), 16.0 (C-
25). LA EHEE S SR B — S, s a6
A 3-O-B-D-glucopyranosyl(1—3)-B-D-glucurono-
pyranoside-28-0-B-D-glucopyranosyl oleanolic acid
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methyl ester.

& 7. AEKER, ESI-MS m/z: 983.5 [M—
H]s 7§ 3 CsoHsoO19. 'H-NMR (600 MHz, pyridine-
ds) 0: 6.18 (1H, d, J= 8.2 Hz, H-1""), 5.27 (1H, brs, H-
12),5.26 (1H,d,J=7.7Hz, H-1"),4.85 (1H,d,J=7.6
Hz, H-1'),4.21 (2H, q, J=7.1 Hz, H-1""), 1.08 (3H, t,
J=17.2Hz, H-2""), 1.15 (3H, s, H-23), 1.14 (3H, s, H-
27),0.98 (3H, s, H-26), 0.96 (3H, s, H-24), 0.80 (3H, s,
H-29), 0.77 (3H, s, H-30), 0.72 (3H, s, H-25); !3C-
NMR (150 MHz, pyridine-ds) J: 176.8 (C-28), 170.7
(C-6"), 144.9 (C-13), 123.4 (C-12), 106.5 (C-1"), 105.6
(C-1"), 95.7 (C-1"), 89.6 (C-3), 82.7 (C-2"), 79.6 (C-
3", 79.1 (C-5""), 78.4 (C-5"), 78.3 (C-3"), 77.7 (C-3"),
77.3 (C-2"), 77.1 (C-5"), 74.4 (C-2""), 73.0 (C-4"), 71.9
(C-4"),71.3(C-4"),62.9 (C-6"),62.3 (C-6""),61.4 (C-
1", 56.0 (C-5), 48.1 (C-9), 47.1 (C-17), 46.3 (C-19),
42.4 (C-14), 42.0 (C-18), 40.1 (C-8), 39.7 (C-4), 38.7
(C-1), 37.1 (C-10), 34.2 (C-21), 33.5 (C-29), 33.4 (C-
22),32.9 (C-7), 30.9 (C-20), 28.4 (C-15), 28.2 (C-23),
26.7 (C-2), 26.3 (C-27), 24.0 (C-16), 23.9 (C-30), 23.6
(C-11), 18.8 (C-6), 17.7 (C-26), 16.9 (C-24), 15.7 (C-
25), 14.4 (C-2"""). VL BBl 5 S0k A — 209, i
BB T N 3-O-[B-D-glucopyranosyl-(1—2)-B-
D-(6"-O-ethyl)-glucuronopyranosyl]-oleanolic acid 28-
O-B-D-glucopyranoside.

&Y 8: AR, ESI-MS m/z: 1011.5 [M—
H] ", 77+ 3 Cs2Hs4O19. 'TH-NMR (500 MHz, CD;0D)
0:5.40 (1H, d, J=8.1 Hz, H-1""), 5.27 (1H, brs, H-12),
4.69 (1H,d,J=7.6 Hz, H-1"),4.53 (1H, d, /= 7.5 Hz,
H-1"), 4.21 2H, t, J= 6.4 Hz, H-1"""), 1.17 (3H, s, H-
27),1.09 (3H, s, H-23), 0.97 (3H, s, H-25), 0.96 (3H, t,
J=17.0 Hz, H-4""), 0.95 (3H, s, H-30), 0.93 (3H, s, H-
29), 0.87 (3H, s, H-24), 0.81 (3H, s, H-26); '*C-NMR
(125 MHz, CD;3;0OD) ¢: 178.0 (C-28), 170.6 (C-6),
144.9 (C-13), 123.8 (C-12), 105.6 (C-1"), 104.5 (C-1"),
95.7 (C-1"),91.8 (C-3), 80.4 (C-2"), 78.7 (C-3'"), 78.4
(C-5"), 78.3 (C-5"), 77.9 (C-3"), 77.7 (C-3"), 76.6 (C-
2", 76.3 (C-5"), 73.9 (C-2""), 72.9 (C-4"), 71.9 (C-4"),
71.1 (C-4"), 63.1 (C-6"), 62.4 (C-6""), 66.1 (C-1""),
57.0 (C-5), 49.0 (C-9), 48.0 (C-17), 47.2 (C-19), 42.9
(C-14),42.6 (C-18),40.7 (C-8), 40.4 (C-4), 39.8 (C-1),
37.9 (C-10), 34.9 (C-21), 33.9 (C-7), 33.5 (C-29), 33.1
(C-22),31.7(C-2""),31.5(C-20), 28.9 (C-15), 28.4 (C-

23), 27.1 (C-2), 26.3 (C-27), 24.6 (C-11), 24.0 (C-30),
24.0 (C-16),20.1 (C-3""), 19.3 (C-6), 17.7 (C-26), 16.9
(C-24), 16.0 (C-25), 14.1 (C-4""). VL E¥0¥5 5 k%
Pr—2200, S E AW 8 A ginsenoside-Ro-6-O-
butyl ester.

& 9. Ftadsim (FEE) ESI-MS m/z: 793.4
[M—H], %13 CsHesO14. "H-NMR (500 MHz,
CD;0OD) ¢: 5.24 (1H, brs, H-12), 4.68 (1H, d, J= 7.7
Hz, H-1"), 4.49 (1H, d, J= 6.4 Hz, H-1"), 3.82 (1H, dd,
J=11.5,2.0 Hz, H-6"a), 3.62 (1H, dd, J=11.5, 5.9 Hz,
H-6"b), 1.16 (3H, s, H-27), 1.08 (3H, s, H-23), 0.95
(3H, s, H-25), 0.94 (3H, s, H-30), 0.91 (3H, s, H-29),
0.86 (3H, s, H-24), 0.82 (3H, s, H-26); '3C-NMR (125
MHz, CD;0D) d: 181.9 (C-28), 172.7 (C-6'), 145.2 (C-
13), 123.7 (C-12), 105.5 (C-1"), 104.6 (C-1"), 91.5 (C-
3), 81.0 (C-2"), 78.3 (C-3"), 78.1 (C-5"), 77.8 (C-2"),
77.2 (C-5'), 76.3 (C-3'), 73.4 (C-4), 71.9 (C-4"), 63.1
(C-6"), 57.0 (C-5), 49.6 (C-9), 47.7 (C-17), 47.2 (C-
19), 42.9 (C-14), 42.8 (C-18), 40.6 (C-8), 40.4 (C-4),
39.8 (C-1), 37.9 (C-10), 34.9 (C-21), 34.0 (C-22), 33.8
(C-7), 33.6 (C-29), 31.6 (C-20), 28.8 (C-15), 28.5 (C-
23), 27.0 (C-2), 26.4 (C-27), 24.6 (C-16), 24.1 (C-11),
24.0 (C-30), 19.3 (C-6), 17.7 (C-26), 16.9 (C-24), 16.0
(C-25). VA E¥uR 5 CikEE — 8y, e is
M9 ANFIR=LEFH R

&Y 10: A EFR A, ESI-MS m/z: 807.5 [M—
H]", 7073 C43HesO14. 'H-NMR (600 MHz, CD30D)
:5.23 (1H, brs, H-12), 4.68 (1H, d, J= 7.7 Hz, H-1"),
4.52 (1H, d, J=7.7 Hz, H-1'), 3.77 (3H, s, H-7"), 1.15
(3H, s, H-27), 1.07 (3H, s, H-23), 0.95 (3H, s, H-25),
0.94 (3H, s, H-30), 0.90 (3H, s, H-29), 0.85 (3H, s, H-
24),0.81 (3H, s, H-26); 3C-NMR (150 MHz, CD;0D)
5: 180.5 (C-28), 171.1 (C-6'), 145.3 (C-13), 123.5 (C-
12), 105.6 (C-1"), 104.4 (C-1"), 91.8 (C-3), 80.4 (C-2"),
78.4 (C-5"),77.9 (C-3"), 77.7 (C-2"), 76.5 (C-5"), 76.3
(C-3"), 73.0 (C-4'), 71.9 (C-4"), 63.1 (C-6"), 56.9 (C-
5), 52.8 (C-7"), 49.6 (C-9), 47.8 (C-17), 47.3 (C-19),
42.9 (C-14), 42.8 (C-18), 40.6 (C-8), 40.4 (C-4), 39.7
(C-1), 37.9 (C-10), 35.0 (C-21), 34.0 (C-22), 33.9 (C-
7), 33.6 (C-29), 31.6 (C-20), 28.9 (C-15), 28.4 (C-23),
27.1 (C-2), 26.4 (C-27), 24.6 (C-16), 24.1 (C-11), 24.0
(C-30), 19.3 (C-6), 17.8 (C-26), 16.9 (C-24), 15.9 (C-
25). DA E 2 5 ik s — 502, MUEEE Y 10
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A oleanolic acid 3B-O-B-D-glucopyranosyl-(1—2)-B-
D-(6'-O-methyl-glucuronopyranoside).

&Y 11: AR, ESI-MS m/z: 763.4 [M—
H]_, %%ﬁ C41Hg40135 TH-NMR (600 MHz, CD3OD)
0:5.24 (1H, brs, H-12), 4.52 (1H, d, J=7.5 Hz, H-1"),
445 (1H,d, J=17.6 Hz, H-1"), 3.80 (1H, dd, J = 11.5,
5.4 Hz, H-5"a), 3.62 (1H, m, H-5"b), 1.15 (3H, s, H-
27),1.05 (3H, s, H-23), 0.95 (3H, s, H-25), 0.94 (3H, s,
H-30),0.91 (3H, s, H-29), 0.84 (3H, s, H-24), 0.81 (3H,
s, H-26); '3C-NMR (150 MHz, CDsOD) ¢: 181.9 (C-
28),173.4(C-6"), 145.2 (C-13), 123.7 (C-12), 106.4 (C-
1), 105.4 (C-1"), 91.0 (C-3), 83.1 (C-2"), 78.0 (C-5"),
77.8 (C-3"), 77.8 (C-3"), 76.3 (C-2"), 73.4 (C-4"), 71.2
(C-4"), 67.2 (C-5"), 57.1 (C-5), 49.0 (C-9), 47.7 (C-
17),47.2 (C-19), 42.9 (C-14), 42.7 (C-18), 40.6 (C-8),
40.3 (C-4),39.8(C-1),37.9(C-10),34.9 (C-7),34.0 (C-
21),33.8 (C-22), 33.6 (C-29), 31.6 (C-20), 28.8 (C-15),
28.2 (C-23),27.0 (C-2), 26.4 (C-27), 24.6 (C-11), 24.1
(C-16), 24.0 (C-30), 19.3 (C-6), 17.7 (C-26), 16.6 (C-
24),16.0 (C-25). LAEHs 55k EdE — 8023, sk
FEAEY) 11 N pseudo-ginsenoside-RP

& 12: AEKAK, ESI-MS m/z:777.5[M—
H] ", 773 C42He6013. 'H-NMR (400 MHz, pyridine-
ds) 0: 5.46 (1H, brs, H-12), 5.32 (1H, d, /= 7.1 Hz, H-
1), 5.00 (1H, d, J = 7.8 Hz, H-1"), 4.08 (1H, dd, J =
12.0, 2.8 Hz, H-5"a), 3.94 (3H, s, H-7"), 3.80 (1H, dd,
J=12.0,4.4 Hz, H-5"b), 1.28 (3H, s, H-27), 1.01 (3H,
s, H-23), 0.99 (6H, s, H-25, 30), 0.97 (3H, s, H-29),
0.96 (3H, s, H-24), 0.80 (3H, s, H-26); '3C-NMR (100
MHz, pyridine-ds) J: 180.0 (C-28), 169.8 (C-6"), 144.7
(C-13), 122.3 (C-12), 106.6 (C-1"), 105.6 (C-1"), 89.2
(C-3),85.5(C-3"),76.4 (C-5"),74.3 (C-2"), 74.2 (C-3"),
72.6 (C-4"), 71.0 (C-2"), 69.0 (C-4"), 66.9 (C-5"), 55.5
(C-5),52.0 (C-7"),47.9(C-9),46.5 (C-17),46.4 (C-19),
42.0 (C-14), 41.8 (C-18), 39.6 (C-8), 39.3 (C-4), 384
(C-1), 36.9 (C-10), 34.2 (C-21), 33.1 (C-22), 33.0 (C-
7), 32.9 (C-29), 30.9 (C-20), 28.2 (C-15), 28.0 (C-23),
26.4 (C-2), 26.1 (C-27), 23.6 (C-11), 23.6 (C-16), 23.5
(C-30), 18.2 (C-6), 17.1 (C-26), 16.8 (C-24), 15.3 (C-
25). LA B3 5 SO A — 304, WS E S 12
A momordin la.

& 13: BRI A, ESI-MS m/z: 763.4[M—
H]", 7573 C41HesO13. 'TH-NMR (500 MHz, CD;0D)

J: 5.24 (1H, brs, H-12), 5.09 (1H, d, J= 1.5 Hz, H-1"),
436 (1H, d, J=7.6 Hz, H-1'), 1.16 (3H, s, H-27), 1.05
(3H, s, H-23), 0.94 (6H, s, H-25, 30), 0.91 (3H, s, H-
29), 0.84 (3H, s, H-24), 0.81 (3H, s, H-26); 3C-NMR
(125 MHz, CD;OD) J: 181.9 (C-28), 173.3 (C-6'),
145.2 (C-13), 123.7 (C-12), 109.2 (C-1"), 106.9 (C-1"),
90.9 (C-3), 86.6 (C-4"), 82.8 (C-2"), 79.0 (C-3"), 78.6
(C-4"),76.4 (C-3"), 75.4 (C-2"), 75.4 (C-5"), 63.2 (C-5"),
57.0 (C-5), 49.0 (C-9), 47.7 (C-17), 47.2 (C-19), 42.9
(C-14), 42.8 (C-18), 40.6 (C-8), 40.2 (C-4), 39.8 (C-1),
37.9(C-10), 34.9 (C-21),34.0 (C-22), 33.8 (C-7), 33.6 (C-
29), 31.6 (C-20), 28.8 (C-15), 28.5 (C-23), 27.0 (C-2),
26.4 (C-27), 24.5 (C-16), 24.1 (C-11), 24.0 (C-30), 19.3
(C-6), 17.7 (C-26), 17.0 (C-24), 16.0 (C-25). VA%
5mfddE — 80, BUSENE) 13 NEBEEE
&Y 14: AER A, ESI-MS m/z: 777.5 [M—
H] ", 7073 C42HeO013. 'H-NMR (600 MHz, CD30D)
8:5.23 (1H, brs, H-12), 4.91 (1H, d, J= 1.5 Hz, H-1"),
4.41 (1H, d, J=7.8 Hz, H-1"), 3.79 (3H, s, H-7"), 1.16
(3H, s, H-27), 1.05 (3H, s, H-23), 0.95 (3H, s, H-25),
0.94 (3H, s, H-30), 0.91 (3H, s, H-29), 0.85 (3H, s, H-
24), 0.82 (3H, s, H-26); '*C-NMR (150 MHz, CD;OD)
J:180.9 (C-28), 171.2 (C-6'), 145.3 (C-13), 123.6 (C-12),
109.2 (C-1"), 106.9 (C-1'), 91.2 (C-3), 86.7 (C-4"), 82.9
(C-2"), 78.5 (C-3"), 78.5 (C-4"), 76.0 (C-3"), 75.1 (C-5"),
75.0 (C-2"), 63.0 (C-5"), 57.0 (C-5), 53.1 (C-7"), 49.1 (C-
9), 47.7 (C-17), 47.3 (C-19), 42.9 (C-14), 42.8 (C-18),
40.6 (C-8), 40.2 (C-4), 39.7 (C-1), 37.9 (C-10), 34.9 (C-
21), 34.0 (C-22), 33.9 (C-7), 33.6 (C-29), 31.6 (C-20),
28.9 (C-15),28.4 (C-23),27.0 (C-2),26.4 (C-27),24.5 (C-
16), 24.1 (C-11), 24.0 (C-30), 19.3 (C-6), 17.8 (C-26),
16.9(C-24),15.9 (C-25). VA% 5 sCmk%iot — 2,
W B A W) 14 N narcissiflorine methyl esters
&) 15: AL CHREE), ESI-MS m/z: 955.5
[M_H]f, ﬁ?‘fﬁ C48H760195 TH-NMR (500 MHz,
CD;0D) §: 5.37 (1H, d, J = 8.0 Hz, H-1""), 5.24 (1H,
brs, H-12), 4.66 (1H, d, J= 7.3 Hz, H-1"), 4.46 (1H, d,
J =172 Hz, H-1"), 1.14 (3H, s, H-27), 1.06 (3H, s, H-
23),0.94 (3H, s, H-25), 0.92 (3H, s, H-30), 0.90 (3H, s,
H-29), 0.84 (3H, s, H-24), 0.79 (3H, s, H-26); 13C-
NMR (125 MHz, CD;0D) ¢: 178.1 (C-28), 172.4 (C-
6), 144.8 (C-13), 123.9 (C-12), 105.5 (C-1""), 104.7 (C-
1), 95.7 (C-1""), 91.4 (C-3), 81.2 (C-2"), 78.7 (C-5""),
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78.3 (C-5"), 78.2 (C-3'), 77.8 (C-3""), 76.4 (C-3"), 76.2
(C-2"), 75.5 (C-5"), 73.9 (C-2""), 73.6 (C-4"), 71.9 (C-
4", 71.1 (C-4"), 63.1 (C-6""), 62.4 (C-6"), 57.0 (C-5),
49.0 (C-9), 48.0 (C-17), 47.2 (C-19), 42.9 (C-14), 42.6
(C-18), 40.7 (C-8), 40.4 (C-4), 39.9 (C-1), 37.9 (C-10),
34.9 (C-21), 34.0 (C-7), 33.5 (C-29), 33.2 (C-22), 31.6
(C-20), 28.9 (C-15), 28.5 (C-23), 27.0 (C-2), 26.3 (C-
27), 24.6 (C-11), 24.0 (C-16), 24.0 (C-30), 19.3 (C-6),
17.7 (C-26), 16.9 (C-24), 16.1 (C-25). L ¥k 5
BREHE — 2T, MUS R A 15 WA S EH Ro.

&) 16: FELE G CHEE, ESI-MS m/z: 455.4
[M_H]f, ﬁi}%ﬁ C30H4303 - 'H-NMR (500 MHz,
CD;0D) d: 5.24 (1H, brs, H-12), 1.16 (3H, s, H-27),
0.97 (3H, s, H-23), 0.95 (3H, s, H-24), 0.94 (3H, s, H-
30), 0.91 (3H, s, H-29), 0.82 (3H, s, H-26), 0.78 (3H, s,
H-25); BC-NMR (125 MHz, CD;0D) ¢: 180.3 (C-28),
145.3 (C-13), 123.6 (C-12), 79.7 (C-3), 56.8 (C-5), 49.0
(C-9), 47.7 (C-17), 47.3 (C-19), 42.9 (C-14), 42.8 (C-
18), 40.6 (C-8), 39.8 (C-1), 38.2 (C-4), 34.9 (C-7), 34.8
(C-10), 34.0 (C-22), 33.9 (C-21), 33.6 (C-29), 31.6 (C-
20), 28.9 (C-15), 28.7 (C-23), 27.9 (C-2), 26.4 (C-27),
24.5 (C-11), 24.1 (C-16), 24.0 (C-30), 19.5 (C-6), 17.8
(C-26), 16.3 (C-24), 15.9 (C-25). LA EH¥E 5 30lik %
328, M E A 16 AR .

B 17: HETEERR K, ESI-MS m/z: 661.4
[M—H], 773 Cs37Hss010. 'H-NMR (600 MHz,
pyridine-ds) J: 5.47 (1H, brs, H-12), 5.23 (1H, d, J =
7.8 Hz, H-1"), 3.70 (3H, s, H-7"), 1.24 (3H, s, H-27),
1.01 (3H, s, H-26), 1.00 (3H, s, H-24), 0.94 (3H, s, H-
25),0.93 (3H, s, H-29), 0.90 (3H, s, H-30); '3C-NMR
(150 MHz, pyridine-ds) J: 180.1 (C-28), 170.7 (C-6"),
144.7 (C-13), 122.4 (C-12), 106.3 (C-1'), 82.1 (C-3),
77.7 (C-3"), 77.2 (C-5"), 75.4 (C-2'), 73.1 (C-4"), 64.2
(C-23),51.9(C-7"), 48.0 (C-9), 47.4 (C-5), 46.5 (C-17),
46.3 (C-19), 43.4 (C-4), 42.0 (C-14), 41.8 (C-18), 39.6
(C-8), 38.5 (C-1), 36.8 (C-10), 34.1 (C-21), 33.1 (C-
29), 33.1 (C-22), 32.7 (C-7), 30.8 (C-20), 28.2 (C-15),
26.1 (C-27), 25.9 (C-2), 23.7 (C-16), 23.6 (C-30), 23.5
(C-11), 18.0 (C-6), 17.3 (C-26), 15.9 (C-25), 13.5 (C-
24). UL FHOR 5 SCHEREAE — B0, MU e S 17
N hederagenin 3-O-B-D-glucuronopyranoside-6'-O-
methyl ester.

LAY 18: [ TE E Tk K, ESI-MS m/z: 809.4

[M—H], 2 FR CauHeOise 'H-NMR (600 MHz,
CDs;0OD) ¢: 5.37 (1H, d, J = 8.2 Hz, H-1"), 5.24 (1H,
brs, H-12), 4.43 (1H, d, J=7.9 Hz, H-1"), 3.81 (1H, d,
J=11.6 Hz, H-6"a), 3.62 (1H, d, J= 11.6 Hz, H-6"b),
1.16 (3H, s, H-27), 0.97 (3H, s, H-25), 0.92 (3H, s, H-
30), 0.90 (3H, s, H-29), 0.79 (3H, s, H-26), 0.69 (3H, s,
H-24); 3C-NMR (150 MHz, CD;0D) ¢: 178.1 (C-28),
172.9 (C-6"), 144.9 (C-13), 123.8 (C-12), 105.2 (C-1"),
95.7 (C-1"), 82.3 (C-3), 78.7 (C-5""), 78.6 (C-3"), 78.3
(C-3, 78.1 (C-5"), 75.1 (C-2), 73.9 (C-2"), 73.6 (C-
4", 71.1 (C-4"), 64.8 (C-23), 62.4 (C-6"), 49.6 (C-9),
48.1 (C-5), 48.0 (C-17), 47.2 (C-19), 43.9 (C-4), 43.0
(C-14), 42.6 (C-18), 40.7 (C-8), 39.6 (C-1), 37.7 (C-
10), 34.9 (C-21), 33.5 (C-29), 33.4 (C-7), 33.2 (C-22),
31.5 (C-20), 28.9 (C-15), 26.4 (C-27), 26.2 (C-2), 24.6
(C-11), 24.0 (C-16), 24.0 (C-30), 18.9 (C-6), 17.8 (C-
26), 16.5 (C-25), 13.4 (C-24). VI EH¥E 5 0k Eds
—EBO, A 18 N quinoasaponin 9.

WEY 19: AETEERN K, ESI-MS m/z: 823.5
IM—H], T3 CsHesO1so 'H-NMR (600 MHz,
CD;0OD) 6 5.37 (1H, d, J = 8.2 Hz, H-1"), 5.24 (1H,
brs, H-12), 4.45 (1H, d, J= 7.9 Hz, H-1"), 3.84 (1H, d,
J=9.8 Hz, H-6"a), 3.77 (3H, s, H-7"), 3.50 (1H, t, J =
9.4 Hz, H-6'b), 1.16 (3H, s, H-27), 0.97 (3H, s, H-25),
0.93 (3H, s, H-30), 0.91 (3H, s, H-29), 0.80 (3H, s, H-
26),0.70 (3H, s, H-24); '3C-NMR (150 MHz, CD30D)
0: 178.1 (C-28), 171.5 (C-6'), 144.9 (C-13), 123.8 (C-
12), 106.1 (C-1"), 95.7 (C-1"), 83.5 (C-3), 78.7 (C-3"),
78.3 (C-5"), 77.6 (C-3"), 76.7 (C-5"), 75.2 (C-2"), 73.9
(C-2"), 73.2 (C-4"), 71.1 (C-4"), 64.6 (C-23), 62.4 (C-
6", 52.8 (C-7"), 49.6 (C-9), 48.1 (C-5), 48.0 (C-17),
47.2 (C-19), 43.9 (C-4), 43.0 (C-14),42.6 (C-18), 40.7
(C-8), 39.5 (C-1), 37.7 (C-10), 34.9 (C-21), 33.5 (C-
29), 33.4 (C-22), 33.2 (C-7), 31.5 (C-20), 28.9 (C-15),
26.4 (C-2), 26.3 (C-27), 24.6 (C-16), 24.0 (C-11), 24.0
(C-30), 18.8 (C-6), 17.8 (C-26), 16.5 (C-25), 13.4 (C-
24). LAEHlE 5 SRRl — 20, WMo e 5 19
A hederagenin 3-O-B-D-glucuronopyranosyl methyl
ester-28-0-B-D-glucopyranoside

&Y 20: B ETEE RN AR, ESI-MS m/z: 971.5
[M—H], 4T3\ CasH70200 'H-NMR (600 MHz,
CDs;0OD) ¢: 5.38 (1H, d, J= 8.2 Hz, H-1""), 5.23 (1H,
brs, H-12), 4.69 (1H, d, J=7.8 Hz, H-1"), 4.51 (1H, d,
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J=17.6 Hz, H-1"), 1.17 (3H, s, H-27), 0.98 (3H, s, H-
25),0.93 (3H, s, H-30), 0.90 (3H, s, H-29), 0.83 (3H, s,
H-26),0.72 (3H, s, H-24); 3C-NMR (150 MHz, CDs;OD)
0: 178.1 (C-28), 173.0 (C-6"), 145.7 (C-13), 123.3 (C-
12), 104.5 (C-1"), 104.5 (C-1"), 95.7 (C-1""), 84.2 (C-
3), 81.4 (C-2"), 78.7 (C-5"), 78.5 (C-5'""), 78.4 (C-3'"),
78.3 (C-3"), 77.9 (C-3"), 77.7 (C-5"), 76.2 (C-2"), 73.9
(C-2""),73.6 (C-4"), 71.8 (C-4"), 71.5 (C-4""), 64.8 (C-
23), 63.0 (C-6""), 62.8 (C-6"), 49.9 (C-9), 48.3 (C-5),
48.0 (C-17),47.5 (C-19),44.1 (C-4),43.1 (C-14), 42.9
(C-18), 40.5 (C-8), 39.5 (C-1), 37.7 (C-10), 35.1 (C-21),
33.7(C-29),33.5(C-7),31.7 (C-22),30.8 (C-20),28.9 (C-
15), 26.5 (C-27), 26.5 (C-2), 24.6 (C-11), 24.2 (C-16),
24.1(C-30), 18.9 (C-6), 18.0 (C-26), 16.4 (C-25), 13.4 (C-
24). DA EEHE 50 EdE — B0, HesEE 20
N 3-O-[B-D-glucopyranosyl-(1—2)--D-glucurono-
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o
200_

seskeck
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sokok

o LIRIL TR

2 A hIE 1 2 3 4 5 6 7
K
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pyranosyl] hederagenin 28-O-3-D-glucopyranoside.
4 Xf 16HBE <& 4R AREEF IL-6 HOSZAR

K CCK-8 VA2 L& 1% 16HBE 4135 /1
HISEIE, BRI B2 SR VERS3, g1 3%
W, Bribad 8 4h, HARAL SYILE 12 pmol/L ¥
X 16HBE 40 3T 713570 2. 2 520

K FH ELISA VA VFA) LPS 5 T 111 16HBE 41 fiid -
RAEE T IL-6 (7K1 B0 £ 4= KT 16HBE 41
HIBL 2 X 10* ANAFLEFN T 96 FLAR B E 241, Z=H
HIMAAN T P B IR, BRI 5 ng/mL
LPSB3), BHMEZGWIE NN &R EN 4 ng/mL %€
Kb, ZyAEIMANIREY 12 pmol/L M &ML &
Yy, BANRER 3 ANE L. F59% 24 h JF A B
W ARSI TR, ZERER, a3,
9~14. 17 fEHEFHE 16HBE Uil _F R4t S A
T IL-6 KK, BA BERPTUERAESTE (8 2),

*

T T T T
13 14 15 16 17 18 19 20

10 11 12

HEAHHE: #P<0.001; SHRALLE: "P<0.05 "P<0.001.
###P < 0.001 vs control group; "P<0.05 P <0.001 vs model group.
2 K& LPS 558 16HBE 2B IL-6 KFHISM (X +5,n=3)
Fig.2 Effect of compounds on IL-6 levels in LPS induced 16HBE (X £ s, n=3)
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