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WE. BB X ANMAA (Aralia chinensis L. var. nuda Nakai)Z.R Z & A5 HLER AT AE M M (8 B2 Ak 24
W HEATAIGE . ik FIHGREIR 2 AH RP-18 i Sephadex LH-20 HPLC % {01 )7 vk ikt 4y gs alifk, 3fia ] MS |
NMR S5 T LS A S ety . &R W RN S8 CEETAL T 3 B S8 T 14 A DLRRAT A9 B S
B AL AW, 20 o % 5 R T e B (pentadecanol , 1) . = 1 PO BE B (tetratriacontanole, 2) | 1 FKE R (pentadecanoic
acid,3) . F-EEER (heptadecanoic acid,4) . 1 %ElR (arachidic acid,5) .balansenate I (6) .7 H2 - F i (methyl
azelate,7) .a—TEJBRIR I (methyl linolenate, 8) . 1 /\ B (octacosanol ,9) . T/ LE 2 (palmitic acid, 10) 57§ s
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Organic Acids and Sterols from Aralia chinensis L. var. nuda Nakai
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ABSTRACT: Objective To study the chemical constituents of the ethyl acetate extract of Aralia chinensis L. var.
nuda. Nakai. Methods The ethyl acetate extract of A. chinensis L. var. nuda. Nakai was isolated and purified by silica gel,
RP-18, Sephadex LH-20, HPLC and other chromatographic methods, and then the structures were identified by MS, NMR
and other spectroscopic methods. Results Fourteen compounds were isolated, and their structures were identified as
pentadecanol (1), tetratriacontanole (2), pentadecanoic acid (3), heptadecanoic acid (4), arachidic acid (5), balansenate 1 (6),
methyl azelate (7), methyl linolenate (8), octacosanol (9), palmitic acid (10), sitosterol (11), a—spinasterol-3-0-B-D-
glucopyranoside (12), 3—0-B-D—-glucopyranosyl—stigmasterol (13), B-sitosterol (14). Conclusion Compounds 1~8, 1~14 are
separated from Aralia chinensis L. var. nuda. Nakai for the first time. Among them, compounds 1~8, 11~13 were first
isolated from the genus Aralia, and compounds 1~7, 12~13 were first separated from the family Araliaceae.
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H & MK (Aralia chinensis L. var. nuda
Nakai ) FEAEIEFR N “ HLAAT” , S FOINBHMEA S 25 &7
FAREY W H s T A VB VB A, AT AL
P FERFNRZ 3y, FTFIRY7 RIARZ R e B X
TSR U s N 25 o i A7 A &7 s s | AV 18
KE A EAEY FIREC 5 A 29 Fh, LR = M
PR R 2, 2 i 4 AR SR = 2 P,
FEA S AR B A2 1 o 2 B =l A =l L il
B A AR M AT AR W A5, O R RAF I 48 1%
MOBE BT TR O UG A DL R v A 4 o) 45
VRS, AR, 1 MR TE SV TS b DX 4
P, (R A2 B I 52 85 /0, RS T I X 1 7 i
FEARAGZE 15 BEAT TR, R T it — 5%
TF & BAT RO AR 0 25 F B2 U8 (8 AROR , FR AT 0 3L
T8 O TEFRA AT BILIR A7 A ) B £ B2 b 2 i oy it
P58, WA B IR T 14 M HLRRATA Y &
R
1 XB5HH

Bruker Avance 400 HI 600 MHz %I ¥ ff 2 4 1
(1% [E Bruker 2\ 7] );Agilent 1260 infinity VA 1%
(S Agilent 23 7)) IKA ks 78 KA (R ()
MDAXER A PR F]) s W R RERE G254 RT3 ik
i (100~200 H .200~300 H ) (F B#EHEAL T );
Sephadex LH-20 i R W&z (£ E GE 4] );RP-
C18 (AR (32 [ EMD Millipore 23 ] ) 5 47 i i |
N TR TR . =S e LR (A3 Bl R
MR LA R

/N B B AR RAW264.7 (R RLBE L i 40
JLFE ) s DMEM 85332 3% i 4= i W A BT 23 A 5 g £
B (lipopolysaccharide, LPS) . — H W7 il (dimethyl
sulfoxide , DMSO ) . Griess &7l . N— P FF B L5 & iR
B ZFREE (NG-monomethyl —L-arginine acetate, L.—
NMMA ) \MTS 5340 1 32 Sigma 23 7] ; NO F il
WA & (032519190612, 2~ KA HARARA
Al ) M CO, 559548 M TAE & (TE B it /R Bl
BABRAF)

P R RE 5L T 2019 4F 4 A RE T amE &%
VLARASE% B TR M D5 7K B B R VL) 7K BB A%
P NEE L S i A (B S L 1 S LS 5 1o TN
(201904SM)FF i T = P R 25 KF m R w24
RO 25 I AR Y F S S0 B0 % . th o T BR 2 R

T2 2 B HE T B S 8 O LIS M AROK AL chinensis
L. var. nuda Nakai [T 2F 035045 o
2 REERE

W 20 kg U M RER ZE BRI, 70% L iR 42 3
W, BIFERUE R TR B 4.7 ke $RBURE
AKIRE G R A MBS | B8 LR IE T BEAEEL, Ve
TR JE 155 2R LR AL 600 g0 L FR L BEH A 48
100~200 H kA EMT, LA ihBE - Ed (100 1, v/v)
BEEEVEBE , TLC R, & 9 5158 10 47 Fr.A~.

W A(31.0 g)Z 200~300 H ik A: 287, LA
k- 2R CFR (120, viv) BB EEVERL, TLC Kl A 145
F| 5 M4 Fr.A1~AS, Fr.Al 42 RP-C18 UM (%4
H K (8 : 2, viv) Yt Je T 45 i A B4k A4 1(22.8
mg),2(6.5 mg),9(6.0 mg),11(68.5 mg)., Fr.A2 £
RP-18 Sz AH (i A B — K (129, v/v ) B BE 6 I s B
gE R A 3 (4.4 mg) 4 (139 mg) 5(110.0
mg).10(19.6 mg) . 12(34.3 mg). Fr.A3 &%k KH )2
B, DA B e A5 265 8(11.1 mg). Fr.A4 28
RP-C18 S AR A% A 7K (9 1, v/v ) BEl 5 #5211k
441 6(9.9 mg).

T D(89.8 g)% 200~300 H i e HE )2 1T, LA —
S e — TP R B VR, TLC K05 IE 152 5 M4
Fr.D1~D5. Fr.D1 SaEHZHT, LhAr it - 2 R £ 1k
(600 : 1,v/v)VEMAFEIL G 7(4.0 mg). Fr.D2 %
RERCATZ AT, LA G e - B2 (18 = 1, v/v ) U A5 2]
LAY 13(22.9 mg)F1 14(20.8 mg) .
3 H#MEE

&Y 1. FOBK,CsHL0,ESI-MS m/z:227
[M-H]-. 'H NMR (400 MHz,CDCl,)8:3.64 (2H,t,J=
6.6 Hz,H=1),1.56(2H,m,H-2),1.26~1.34(24H,m,
H-3~14),0.88(3H,t,/=6.8 Hz,H-15);"C NMR(100
MHz,CDC1;)8:63.2 (C -1),33.0 (C -2),32.1 (C-3),
29.9(C-4),29.9(C-5),29.9(C-6),29.9(C-7),29.8
(C-8),29.8(€-9),29.8(C-10),29.6(C-11),29.5(C-
12),25.9(C-13),22.8(C-14),14.3(C-15), iR&%d
5k AN — 2, RS e A 1 TR

EY 2: FHE R IRSES A, CuHyO, ESI-MS miz:
493[M-H], 'H NMR(500 MHz,CDCl;)é 3.64(2H,t,
J=6.6 Hz,H-1),2.33 (1H,t,J=7.5 Hz, -OH),1.56
(2H,m,H-2),1.18~1.42(62H,m,H-3~33),0.87(3H,
t,J=6.8 Hz,H-34);C NMR (125 MHz,CDCl;)8:63.3
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(C-1),33.0(€-2),32.2(€-3),29.3~29.9(C-4~30),
26.0(C-31),24.9(C-32),22.9(C-33),14.3(C-34),
iR EEE S SCERHE 2 I E G Y 2 =
QRIS

&Y 3. FEB A, CsHy0,, ESI-MS m/z:241
[M-H]". 'H NMR (600 MHz,CDCl;)6:2.34(2H,t,J=
7.5 Hz,H-2),1.62(2H,m,H-3),1.20~1.35(22H,m,
H-4~12),0.88(3H,t,/=6.9 Hz,H-15);"C NMR(150
MHz,CDCl5)8:179.9(C-1),34.1(C-2),32.1(C-3),
29.2~29.9(C-4~12),24.8(C-13),22.9(C-14),14.3
(C-15). FiR%dE S SOk iR B —3, S &
Y3 b g

et 4. AR, CpHL0,, ESI-MS m/z:269
[M=H]". '"H NMR (400 MHz,CDCl;)8:2.34 (2H,t,J=
7.5 Hz,H-2),1.64(2H,q,J=7.5 Hz,H-3),1.16~1.45
(26H,m,H-4~14),0.88 (3H,t,/=6.6 Hz,H-17);"C
NMR (100 MHz,CDCl;)5:180.8 (C -1),34.3 (C-2),
32.1 (€-3),29.2~29.9 (C-4~14),24.8 (C-15),22.9
(C-16),14.3(C-17), FiR%dHR 5 SCikHRE ™ —3
WAEEEY) 4 TEhela .

L&Y S: FERIRES Y, CoHugO,, ESI-MS m/z
311[M-H]"» 'H NMR(500 MHz,CDCI;)8:2.35(2H,t,
J=7.5 Hz,H-2),1.64 (2H,m,H-3),1.20~1.34(32H,
m,H-4~19),0.88 (3H,t,/=6.9 Hz,H-20);"“C NMR
(125 MHz,CDCl;)8:179.8(C-1),34.1(C-2),32.1(C-
3),29.2~29.9(C-4~17),24.8(C-18),22.9(C-19),
14.3(C-20), FiR%dE 5 SCk s —2, I 4 e
&Y 5 = helk

L&Y 6: TTAIIRY), CoHg0,, ESI-MS m/z:
477[M-H]". '"H NMR (400 MHz,CDCl;)8:5.33(1H,,1q,
J=7.1,1.3 Hz,H-2'),4.59 (1H,d,J=7.1 Hz,H-1"),
2.27(2H,t,J=7.1 Hz,H-2),2.00(2H,t,/=7.1 Hz,H-
4'),1.62(2H,t,J=7.1 Hz,H-7),1.50(1H,m,H-11),
1.41(2H,m,H-9),1.38(2H,m,H-6,H-8),1.28(2H,
m,H-3),1.25~1.26 (20H,m,H-5'~14"),1.22(2H,m,
H-4),1.15 (2H,m,H-5),1.08 (2H,m,H-10),0.88
(3H,d,J=6.4 Hz,CH;-6),0.86(6H,d, J=6.8 Hz,CH;~
11x2),0.86 (3H,t,J=6.8 Hz,H-16'),0.84 (3H,d, J=
6.8 Hz,CH;-8);C NMR (100 MHz,CDCl,)8:174.1
(C-1),142.8(C-3"),118.3(C-2"),61.4(C-1'),40.0
(C-4),39.5(C-15"),37.6(C-9),37.5(C-14"),37.5
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(C-13"),36.8 (C-10),34.6 (C-2),33.0 (C-8),32.8
(€C-6),32.1(C-4),29.9(C-12),29.8 (C-11'),29.8
(€C-10",29.6 (€ -9'),29.5 (C -8'),29.4 (C -7'),29.3
(C-6'),28.1(C-11),25.2(C~7),25.0(C-3),24.6(C-
5'),22.9(C-6),22.8(C-5),19.9(C-11),19.9(C-12),
16.5(C-3"),14.3(C-8) . L iR%dE 5 kiR B —2L,
K %5258 6 4 balansenate T

&Y 7. TTEMARY ,CLiH0,, ESI-MS m/z:
215[M-H| . '"H NMR(500 MHz,CD;0D)8:3.65(6H,s,
-0CH;x2),2.32 (4H,t,/=7.4 Hz,H-2,H-8),1.60
(4H,p,J=7.3 Hz,H-3,H-7),1.32 (6H,q,J=4.0 Hz,
H-4~6);"C NMR (125 MHz,CD;0D)8:176.0 (C-1,
C-9),52.0(-0OCH;x2),34.7(C-2,C-8),30.0(C -4~
6),26.0(C-3,C-7), Fid%ds 5 STk 2L,
e T T R W

&M 8: A HARY , CoHu0,, ESI-MS m/z:
291 [M-H], 'H NMR (500 MHz,CDCl;)5:5.28~5.43
(6H,m,H-9~10,H-12~13,H-15~16),3.66 (3H,s,
OCH,),0.97 (3H,t,J=7.5 Hz,H-18);"C NMR (125
MHz,CDC1;)8:174.5(C-1),132.1(C-16),130.4 (C -
9),128.4(C-12),128.4(C-13),127.9(C-10),127.3
(C-15),51.6 (-OCH;),34.3(C-2),29.9(C-7),29.3
(C-6),29.3(€-5),29.2(C-4),27.4(C-8),25.8(C-
11),25.7(C-14),25.1(C-3),20.7(C-17),14.4 (C-
18), b iR%ids 5 SCiik iRl " —2, S e b5 8
A o=V RRIR H s -

LB 9: a6 RRES 5, CosHygO, ESI-MS m/z :
409[M-H] . 'H NMR (500 MHz,CDCl;)8:3.52(2H,t,
J=6.8 Hz,H-1),1.47 (2H,p,J=6.8 Hz,H-2),1.10~
1.37(50H, m,H-3~27),0.81(3H,t,/=6.8 Hz,H-28);
3C NMR (125 MHz,CDCl;)8:62.6(C-1),32.6(C-2),
31.9 (€-26),25.8 (€-3),29.4~29.7 (C-3~25),22.7
(C-27),14.1 (C-28), LiR%di 5 SCikdiRiE™—3%,
IS e S 9 R — 1 /Uil

&Y 10: 8K, CHy0,, ESI-MS m/z:255
[M-H] . 'H NMR (500 MHz,CDCl;)8:2.34(2H,t, J=
7.5 Hz,H-2),1.62 (2H,p,J=7.5 Hz,H-3),0.87(3H,
t,/=6.9 Hz,H -16);°C NMR (125 MHz,CDCI;)s:
180.4(C-1),34.2(C-2),32.1(C-3),29.9(C-4),29.8
(€-5~9),29.6(C-10),29.5(C-11),29.4(C-12),29.2
(C-13),24.8(C-14),22.9(C-15),14.3(C-16). Lk



BRIBEIM A - T I REOR B AT LR AT A W B 6 e S~ 1 o

Bl 5 SCER R A — 2, RIS et A 10 oS
AL

AW 11 FEOET, CuHgO, ESI-MS m/z:411
[M-H] . 'H NMR (500 MHz,CDCl;)8:5.34(1H,d, J=
5.4 Hz,H-6),5.14 (1H,dd,J=15.2,8.7 Hz,H-22),
5.01(1H,dd, J=15.2,8.7 Hz,H-23),0.97(3H,d, J=6.5
Hz,H-21),0.87(3H,t,J=7.0 Hz,H-29),0.84(3H,d,
J=6.5 Hz,H-26),0.81 (3H,d,J=4.4 Hz,H-27),0.80
(3H,s,H -19),0.69 (3H,s,H -18);®C NMR (125
MHz,CDCl;)8:140.8 (C-5),138.3 (€ -22),129.3 (C -
23),121.7(C-6),71.8(C-3),56.9 (C-14),56.0 (C -
17),51.3(C-24),50.2(C-9),42.3(C-13),42.2(C -
4),40.5(C-20),39.7(C-12),37.3(C-1),36.5 (C -
10),32.0(C-25),31.9(C-7,C-8),31.6(C-2),28.9
(C-16),25.4(C-28),24.4(C-15),21.2(C-21),21.1
(C-11,€-26),19.4 (C-19),19.0 (C-27),12.3 (C-
29),12.1(C-18). %5 SCik s — 2, ik
YY) 11 R

fEAEW 12: A A6 R RS 5, CisHs06, ESI-MS
m/z:573[M=H]". 'H NMR(400 MHz,DMSO-d,)8:5.16
(1H,dd,J=15.4,8.4 Hz,H-23),5.11 (1H,s,H-7),
5.01(1H,dd, J=15.4,8.4 Hz,H-22),4.93(1H,d, J=8.6
Hz,H-1'),4.45(2H,m,H-3',H-4"),4.20(1H,d, J=7.7
Hz,H-2'),4.13(1H,m,H-5"),3.63(1H,d,J=11.6 Hz,
H-6'),3.16 (1H,m,H-3),0.99 (3H,d, J=8.5 Hz,21-
CH;),0.90(3H,d,J=6.6 Hz,29-CH;),0.82(3H,d, /=
6.8 Hz,26-CH;),0.80 (3H,d,J=6.8 Hz,27-CH;),0.73
(3H,s,19-CH;),0.50 (3H,s,18-CH;);"*C NMR(100
MHz,DMSO-d,)8:139.0 (C-8),138.3 (C-22),130.0
(C-23),117.1(C-7),101.4(C-1'),79.5(C-3),76.8
(€-5'),76.6(C-3'),76.1(C-2'),73.3(C-4'),62.5(C-
6'),56.1(C-17),54.8(C-14),50.5(C-24),49.5(C -
9),45.0(C-13),41.7(C-5),38.2(C~12),37.3(C-1),
36.7(€-20),36.7(C-4),36.1(C-10),33.7(C-25),
31.2(C-20),29.1 (C-2),29.1 (C-6),28.5(C-16),
26.4(C-28),23.8(C~-15),22.4(C~-11),21.0(C-26),
20.8(C-21),19.8(C-27),12.7(C~-19),12.0(C-29),
11.7(C-18), R % 5 SCBR B2 — 2, P %8
EE Y 12 19 a3 5§ B -3-0-B-D- ML i A A BT

LAY 13: AR K, CisHsO4, ESI-MS m/z:573
[M-H]» 'H NMR(400 MHz,DMSO-d,)8:5.29(1H,s,

H-6),4.87(1H,d, J=4.5 Hz,H-23),4.85(1H,d, J=4.5
Hz,H-22),4.19(1H,d,J=7.8 Hz,H-1),3.61(1H,m,
H-3),0.97 (3H,s,H-18),0.96 (3H,s,H-19),0.87
(3H,d,J=6.3 Hz,H-21),0.79 (6H,d,J=6.7 Hz,H-
26,H -27),0.63 (3H,t,/=8.2 Hz,H -29);"°C NMR
(100 MHz, DMSO-d,)8:140.5 (C-5),138.1 (C-22),
128.9(€-23),121.2(C-6),100.9(C-1'),77.0(C-3),
76.8(C-3'),73.5(C-2'),70.1(C-4"),61.1(C-6'),56.3
(C-14),56.2 (C-17),55.4 (C-5'),50.7 (C-9),49.7
(C-24),45.2(C-13),41.8(C-20),41.8(C-12),38.4
(C-4),36.9(C-1),36.3(C-10),33.9(C-25),31.4(C-
7),31.4(C-8),29.3(C-2),29.3(C-16),25.0(C-28),
24.9(C-15),22.7(C-11),21.2(C-21),21.0(C-27),
21.0(€-19),19.8(C-26),12.0(C-18),11.8(C-29),
AR S SRR E S E IS E RS 13
G B -3-0-B-D— A B

&Y 14: PO, CuHs0, ESI-MS m/z:413
[M-H] . 'H NMR(500 MHz,CDCl;)8:5.35(1H,m,H-
6),3.51(1H,m,H-3),2.27(1H,m,H-25),2.19(2H,
m,H-4),1.71 (1H,m,H-17),1.25 (1H,m,H-14),
1.24(1H,m,H-9),1.21(1H,m,H-8),1.12(1H,m,H-
24),0.99 (3H,s,H-19),0.91 (3H,d,/=6.8 Hz,H-
21),0.82(3H,d,J=6.9 Hz,H-26),0.80 (3H,d,J=6.9
Hz,H-27),0.67 (3H,s,H-18);"°C NMR (125 MHz,
CDC1;)8:141.1(C-5),122.1(C-6),72.1(C-3),57.2
(C-17),56.4(C-14),51.6(C-9),46.1 (C-24),42.7
(C-13),42.6(C-4),40.1(C-12),37.6(C-1),36.9(C-
10),36.5(C-20),34.3(C-22),32.3(C-8),32.2(C-
7),32.0(C-2),29.4(C-2),28.6(C-25),28.6(C-16),
24.7(€-23),23.4(C-15),21.4(C-28),20.2(C-18),
19.8(C-11),19.4(C-26),19.3(C-19),19.2(C-27),
12.4(C-21),12.2(C-29), b ib%dE 5 SRk 18 2 —
N EE G 14 h B-4 HE B
4 REMEFIE

—& A A (nitric oxide, NO)HAT ¥z M #2014
VeI RE, YR A2 LPS 45 AR AE A/ Bl
7 T4 NO A5 LB 005 , AT BUK 1Y NO , 2
MR RAEB M. B, JH] NO A e Ht R 6 MY
B

RAW264.7 403 fdi ] DMEM 52485553, BT
37 C.5% CO, FEFEAH G TR o OG0+ 91 0% 248
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PR 96 LA (1 x 10° AN/4L ), ¥ B 1E & X BR 4 At
FIZL(LPS ) BHPEXT B ZH (L-NMMA ) B AL S 420 .
JIA LPS(1 pug/mL) X 44t 44 0988, [m] s i A BR M
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