Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay D6 S6 06 - 2019

PHAN LAP MOT SO SAPONIN TU LA CAY PINH LANG
(POLYSCIAS FRUTICOSA (L.) HARMS)

D4 Van Mait?, Nguyén Tan Phat®# va Tran Cong Luan®”
'Pai hoc Y Duroc Thanh pho Ho Chi Minh
2Khoa Dot — Diéu dwdng, Truong Pai hoc Tay Dé
3Hoc vién Khoa hoc & Cong nghé-Vién Han lam Khoa hoc va Cong nghé Viét Nam
*Hoc vién COng nghé hod hoc-Vién Khoa hoc va Cong nghé Viét Nam
(Email: dvmai@tdu.edu.vn)
Ngay nhgn: 13/2/2019
Ngay phdn bié¢n: 11/4/2019
Ngay duyét dang: 10/5/2019

TOM TAT

Cdc huyén mién niii thuéc tinh An Giang dwoc xem la viing dwoc liéu noi tiéng & Pong
bang song Ciru Long VOi nhzeu loai dwoc lieu quy trong do ¢ cdy Dinh lang nhung chua
co nhiéu nghién ciru sdu vé thanh phan hoa hoc trong tai khu viee nay. Vi thé vin dé nay
can thiét dwoc nghién ciru nham phat trién va bdo ton nguon duoc lieu quy cua tinh An
Giang. La cdy Dinh lang trong tai An Giang dwoc thu mdu, chiét va tach phan doan bang
ky thudt chiét ngam ki¢t va chiét long - long, thu dwgc cac cao phdn doan. Cac cao phdn
doan dwoc phén ldp tiép tuc bang ky thudt sdc ky va dwge xdc dinh cdu tric héa hoc bang
phé céng huong tir hat nhan. Két qua phan ldp dwege 3 hop chdt saponin triterpen bao gom:
Ladyginosid A (1), acid 3-O-/p-D-glucopyranosyl-(1 24)]-$-D-(6-O-methyl) glucurono-
pyranosyloleanolic (2), 3-O-f-D-glucuronopyranosy-loleanolic 28-O-4-D-glucopyra-nosyl
ester (3). Cau triic dwge xdc dinh boi cong hwong tir hat nhdn 1 chiéu 2 chiéu NMR va so
sanh véi tai liéu tham khao. Ba hop chdt trén dwoc tim thdy cé trong la cdy Pinh lang cung
cdp s6 liéu co ban cho cdc nghién civu sau hon vé tac dung dwoc 1y sau nay.

Tir khéa: Dinh lang, Polyscias fruticosa, Araliaceae, saponin triterpen.

Trich dan: P& Van Mai, Nguyén Tan Phat va Tran Cong Luan, 2019. Phan lap mot s6
saponin tr 1a cay Dinh lang (Polyscias fruticosa (L.) Harms). Tap chi Nghién
ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay D6. 06: 181-189.

*PGS.TS. Tran Cong Ludn, Trudng Khoa Dugc - Piéu dudng, Triong Pai hoc Tdy PO
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1. PAT VAN PE

Cay Dinh lang c6 tén khoa hoc la
Polyscias fruticosa (L.) Harms, thuoc ho
Nhan sam (Araliaceae), 1a mot cay thube
quy duoc sir dung nhiéu dé lam thubc ¢
Viét Nam. Theo chuyén luan Duge dién
Viét Nam V thi Dinh ling c6 tac dung bd
khi, loi sita, giai doc; diéu tri suy nhuoc
co thé va suy nhugc than kinh, tiéu hoa
kém (BO Y té, 2018).

Dinh ling c6 chra 2 nhém hop chét
chinh va quan trong 1a hop chat saponin
(Chaboud, et al., 1995; Vo Duy Huan et
al, 1998) va polyacetylen (Lutomski, J.
and Tran Cong Luan, 1992). Trong
nhitng nim gan diy nhiéu tac gia da
phéan lap dugc hon 12 saponin triterpen
(Vo, D.H. et al, 1998; Proliac, A. et al.,
1996; Chaboud, A. et al., 1996; Tran Thi
Hong Hanh et al, 2016) va 5 hop chat
polyacetylen (Lutomski, J. and Tran
Cong Luan, 1992) trong la va ré Dinh
lang. Tuy nhién, hop chat saponin la
thanh phan dang quan tim nhat trong
Dinh liang. V&i hy vong tim ra hop chat
méi dé tang gia tri cua loai ndy ngoai 12
saponin dugc céng bd thi trong bai bao
nay, ching t6i trinh bay két qua phan lap
va x4c dinh ciu trac 3 saponin triterpen
tr cao n-butanol cua 14 cay Dinh lang.
Trong d6 c6 1 saponin lan dau dugc
phan lap tr 14 DPinh lang. Pay la mdt
dinh hudéng maoi cho nghién cau tac
dung sinh hoc vé sau.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu nghién ctru

Nguyén liéu dung trong nghién ctru la
14 cay Pinh lang 3 nim tudi duoc trong
va thu hai tai huyén Tri Ton, tinh An
Giang. Cin ctt vao dic diém hinh thai
cia mau nghién ctru, sir dung khoa phan
loai chi Polyscias, dbi chiéu véi cac tiéu
ban va ban mo ta loai theo tai liéu tham
khao (P& Tat Loi, 2013; V& Vin Chi,
2012), cac mau nghién ciru da duge xac
dinh chinh x4ac tén khoa hoc 1a Polyscias
fruticosa (L.) Harms.

Mau phan tich dugc rua sach, loai bo
phan sau bénh, say kho bang ti sy &
nhi¢t do khoang 40 — 50 °C , xay nho
thanh bot Iuu tai BO mén Duoc liu,
Khoa Dugc — Diéu dudng, Truong bai
hoc Tay Do dé st dung cho nghién ctu.

2.2. Phwong phap nghién ctru
2.2.1. Hoa chdt va thiét bj

Cac phé cong hudng tir hat nhan: 'H-
NMR, "*C-NMR, DEPT, COSY, HSQC,
HMBC duogc ghi trén may BRUCKER
AVANCE (500 MHz) do dich chuyén
hoa hoc tinh theo & (ppm), hang sb
tuong tac (J) tinh bang Hz. Phd khdi
luong dugc do trén may AGILENT
TECHNOLOGIES 6120 (Quadrupole
LC/MS). Sic ky 16p mong (TLC) duogc
thuc hién trén ban nhom silica gel
Merck-GF60F2s4 trang san, kich thudc
20 x 20 cm, d6 day 16p hap phu 0,2 mm
ciia hing Merck, Germany. Sic ky cot
trung ap dung silica gel 60, Merck,
duong kinh hat 0,040-0,063 mm; diaion
HP-20; silica gel pha dao RP - 18 (co
hat 30 - 50 pm).
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2.2.2. Chiét xudt va thu cao phan
doan

Bot 14 cay Dinh lang (859,4 g) duoc
chiét ngdm kiét lién tuc véi khoang 69
lit ethanol (EtOH) 96%, loc bo b, phan
dich chiét duoc cd loai dung moéi dudi
4p suat thip thu duoc cao thé EtOH
(156,3 g). Sau do, cao tho EtOH duoc
thém it nude chiét long-long lan luot V6i
diethyl ether (Et:0), ethyl acetat
(EtOAC), n-butanol (n-BuOH) (Nguyén
Kim Phi Phung, 2007) thu duoc cac cao
tuong ng Et.0 (46,9 g), EtOAc (6,8 g),
n-BuOH (50,0 g) va dich nudc.

2.2.3. Phwong phap phan lap

Cao n-BuOH (50 g) tién hanh phan
lap bang sic ky cot (SKC) véi pha tinh
la diaion HP — 20. Hé dung moi lan luot
la nudc, 50% MeOH, 80% MeOH,
MeOH va Me,CO. Két qua thu duoc 5
phan doan chinh 1a PFNO1-PFNOS5 tuong
ung.

Phan doan PFNO2 (8 g) tién hanh
SKC pha thuong rtra giai voi hé dung
moi tang dan do phan cuc CHCIs-MeOH
(100:0, 90:10, 80:20, 70:30, 0:100). Két
qua thu dugc 7 phan doan tuong ung tu
PFNO02.1-PFN02.7 (khéi lwong lan luot
a0,29,029,039,079,1,09,05g,
0,6 9).

Phan doan PFNO02.2 (1,0 g) SKC pha
thuong véi hé dung méi ting dan do
phan cyc CHCI3-MeOH-H2O (90:10:0,
85:15:0, 85:15:1, 80:20:1, 75:25:1). Két
qua thu dugc 5 phan doan tuong ung
PFNO02.2.1- PFN02.2.5 (0,032 g, 0,07 g,
0,119, 0,15 g, 0,085 g).

Phan doan PFNO02.2.4 (0,15 g) SKC
pha thuong nhiéu 1in véi dung méi
CHCl3-MeOH- H0 (80:20:0,1) va sic
ky cot pha dao h¢ MeOH- H>O (50:50).
Két qua thu dugc 01 hop chit sach ky
hiéu 1a PF02 (1) (16 mg).

Phian doan PFNO3 (11 g) tién hanh
SKC pha thuong rra gidi voi hé dung
moi tang dan d6 phan cyc CHCls-MeOH
(100:0, 90:10, 80:20, 70:30, 0:100). Két
qua thu dugc 5 phan doan tuong Ung tir
PFN03.1-PFN03.5 (khéi luong lan luot
la0,49,250,2009,3,00,2009).

Phan doan PFN03.2 (2,5 g) SKC pha
thuong véi hé dung moi ting dan do
phan cyc CHCIl3-MeOH (90:10, 88:12,
85:15, 80:20, 80:20:1). Két qua thu dugc
5 phan doan tuong wtng PFNO03.2.1-
PFNO03.2.5 (0,3, 0,6, 0,5, 0,4, 0,3 g).

Phan doan PFN03.2.2 (0,6 g) SKC
pha thuong nhiéu l1an voi dung méi
CHCl3-MeOH-H,0 (90:10:0,05) va sic
ky cot pha dao h¢ MeOH- H>0 (60:40).
Két qua thu dugc 01 hop chat sach ky
hiéu la PFO06 (2) (22 mg).

Phan doan PFN03.3 (2,0 g) SKC pha
thuong voi hé dung moi ting dan do
phan cuc CHCls-MeOH-H,0 (88:12:0,
85:15:0, 80:20:0, 80:20:1, 75:25:2). Két
qua thu dugc 5 phan doan tuong Ung
PFN03.3.1- PFN03.3.5 (khdi luong lan
luot1a 0,2 g,0,5¢,0,5¢g,0,3g,0,1g).

Phan doan PFN03.3.3 (0,5 g) SKC
pha thuong nhiéu lan voi dung moi
CHCls-MeOH- H;O (80:20:0,1) va sic
ky cot pha dao hé MeOH- H,0 (50:50).
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Két qua thu dugc 01 hop chét sach ky
hiéu 1a PF10 (3) (12 mg).

3. KET QUA VA THAO LUAN

Két qua chiét xuat va phan lap tir cao
phan doan n-BuOH thu dugc 3 hop chat
saponin triterpen PF02 (1) (16 mpg),
PFO6 (2) (22 mg) va PF10 (3) (12 mg)
déu ¢ dang bot, mau trang, dé tan trong
methanol.

3.1. Hop chit (1)

Phé 3C NMR (125 MHz, pyridin-ds,
8 ppm) két hop véi pho DEPT 90, DEPT
135 cho thiy hop chat (1) c6 42 carbon:
2 carbon loai >C=0, 1 carbon loai >C=,
1 carbon loai -CH=, 2 carbon loai
—O-CH-0 —, 1 carbon loai -CH2>—0-, 9
carbon loai —CH-O-, 6 carbon loai
>C<, 3 carbon loai >CH-, 10 carbon
loai —-CH2—, 7 carbon loai —CHas. Su hién
dién cua: 7 carbon methyl bac ba, 1
carbon carbonyl ¢ doc 180,5, cung véi 1
carbon loai >C= ¢ 6c 144,6, 1 carbon
loai -CH= ¢ o6c 122,4 dac trung cho 2
carbon olefin C13; C12 cua khung acid
olean-12-en-28-oic. Véi su ¢6 mat 2
carbon acetal ¢ 6c 106,2; 104,5; 8 carbon
oxymethin va 1 carbon oxymethylen &
8¢ 62,0, cho thidy hop chat (1) la 1
saponin triterpen khung oleanolic vdi 2
don vi duwong lan luot la D-
glucuronopyranosid va D-glucopyra-
nosid. Phé H - NMR (500 MHz,
pyridin - ds, 3 ppm) cling ching td
khung aglycon la acid oleanolic v6i su
hién dién ctua cac tin hiéu: 1 proton
olefin & 61 541 (1H, br s, H12); 1
proton oxymethin & o 3,23 (1H, dd, J =

4,0 va 11,5 Hz, H3); 1 proton methin &
on 3,21 (1H, dd, J = 4,0 va 13,5 Hz,
H18) va 7 nhom methyl bac ba ¢ 6+ 0,68
- 1,25. Ngoai ra, sy hién dién cua 2
proton anomer ¢ o4 5,09 (1H,d, J =70
Hz, H1’) va 4,82 (1H, d, J = 7,5 Hz,
H1'"") két hop phé HSQC, xac nhan hop
chat (1) c6 2 don vi duong la p-D-
glucuronic va S-D-glucose. Phé HMBC
cho thdy proton oxymethin ¢ on 3,23
(1H, dd, J = 4,0 va 11,5 Hz, H3) véi 2
carbon methyl ¢ 6c 28,0 (C-23) va 16,8
(C-24); proton methin & o1 3,21 (1H, dd,
J =4,0 va 13,5 Hz, H18) v61 2 carbon
olefin & oc 144,6 (C-13) va 1224 (C-
12); proton ¢ 6n 2,07 (1H, m, H-16a) voi
carbon & oc 180,5 (C-28), da xac nhan
lai cac vi tri quan trong cia khung. Mat
khac, proton anomer ¢ 61 5,09 (1H, d, J
= 7,0 Hz, HI’) tuong tac v&i carbon
oxymethin ¢ oc 89,1 (C3); bén canh do,
proton anomer ¢ on 4,82 (1H,d,J =75
Hz, H1") tuong tac voi carbon oxyme-
thin & oc 83,6 (C4'); chung t6 don vi
duong D-glucuronic gin vao khung
aglycon ¢ vi tri C3 va don vi duong D-
glucose gin vao don vi duong D-
glucuronic & vi tri C4'.

Tir dit liéu phé "H-NMR, BC-NMR,
két hop v6i phd DEPT, HSQC, HMBC;
cac dac trung vat 1y va so sanh véi cac
tai liéu da cong bd (Vo Duy Huan et al.,
1998), chiing t6i nhan danh hop chét (1)
la: acid 3-O-[#-D-glucopyranosyl-
(1-2>4)]-4-D-glucuronopyranosylolea-
nolic hay con goi dugc l1a Ladyginosid
A.
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Hg’p ch5t~(2) thu dugc dudi dang bot,
mau trang, dé tan trong methanol.

Phé 3C va 'H-NMR cua hop chit (2)
trong ty nhu hop chat (1), tuy nhién co
thém 1 nhom oxymethyl & oc 52,4 tuong
quan vdi proton ¢ o 3,84 (3H, s, OMe),
cho thdy hop chit (2) 1a 1 saponin
triterpen khung oleanolic vé1 2 don vi
duong la f-D-GIcA, -D-Glc va 1 nhém
oxymethyl. Phé HMBC cho thay proton
oxymethyl ¢ 61 3,84 (3H, s, OMe) tuong
tac voi carbon carbonyl 6c 170,0, da xac
dinh S-D-GIcA da bi methyl hoa & vi tri
C-6. Ngoai ra, 2 proton anomer & OH
4,93 (1H, d, J = 7,5 Hz, H-1") va 4,96
(1H, d, J = 7,5 Hz, H-1"") 1an luot twong
tac vdi 2 carbon ¢ oc 89,2 (C-3) va 82,3
(C-4") gibng hop chat (1). Tu dir lidu
phé NMR va so sanh vai tai liéu b (Vo,
D.H. et al, 1998), ching t6i nhan danh
hop chat (2) la: acid 3-O-[g-D-
glucopyranosyl-(1->4)]-p-D-(6-0O-
methyl) glucuronopyranosyloleanolic.

Hop chit PF10 (3) thu dugc dudi
dang bot, mau trang, d€ tan trong metha-
nol.

Phé C va 'H-NMR cua hop chit (3)
tuong tu nhu hop chat (1), cho thiy hop
chat (3) ciing la 1 saponin triterpen
khung oleanolic voi 2 don vi dudng 1a f-
D-GIcA, -D-Glc. Phé HMBC cho thay
proton anomer ¢ on 4,79 (1H, d, J = 8,0
Hz, H1'") tuong tac voi carbon oxyme-
thin & o6c 88,8 (C3); chung to f-D-GICA
gin vao aglycon & C3. Ngoai ra, con cho
thdy twong tac gilta proton anomer & o
6,14 (1H, d, J = 8,0 Hz, H1"") véi carbon
carbonyl 6c 176,6 (C28), ching to f-D-
Glc gan vao aglycon & C-28. Tir dit lidu
phé NMR va so sanh voi tai lidu (Vo,
D.H. et al, 1998), chung t6i nhan danh
hop chat (3) l1a: 3-O-4-D-glucuronopy-
ranosylolea-nolic 28-O-#-D-glucopyra-
nosyl ester.
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3)
Hinh 1. Céc hop chét saponin trong 14 cdy Dinh ling
Bang 1. Dit liéu phd *3C va *H-NMR cua céc hop chat (1), (2) va (3)

Vi BC NMR 'H, NMR
tri o ppm 6 ppm, J =Hz
“m @ 06 ) ) ®)
1 383 384 38,4
2 26,1 26,3 26,0
3,23(1H,dd,J  3,23(1H,dd,J= 3,36 (1H,dd,J =

3 891 892 888 4,0 va 11,5) 4,0 va 11,5) 4,5va 12,0)
4 39,2 393 39,1

5 555 55,6 55,5

6 18,2 183 18,2

7 330 330 32,8

8 395 396 39,5

9 477 478 47,6

10 36,7 368 36,6

11 235 235 23,4

12 1224 1224 1226 541 (1H,brs) 5,41 (1H, br s) 5,40 (1H, brs)
13 1446 1446 1438

14 419 42,0 41,8

15 281 281 27,9
16 235 23,6 23,0
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17 465 465 468
3,21 (1H,dd,J 3,21 (1H,dd,J= 3,18 (1H,dd,J=
18 418 4l8  4l4 u0va135) 40vai13s5) 3,5 va 13,5)
19 463 463 459
20 30,7 308 304
21 340 341 336
22 330 331 322
23 280 280 279 1,21(3H,59) 1,21 (3H, 9) 1,29 (3H, s)
24 168 168 16,7 0,90 (3H,59) 0,90 (3H, s) 097 (3H, s)
25 152 153 152  0,71(3H,59) 0,71 (3H, s) 0,81 (3H, s)
26 172 172 171 0,89 (3H,59) 0,89 (3H, s) 1,07 (3H, s)
27 260 260 258  1,25(3H,59) 1,25 (3H, s) 1,26 (3H, s)
28 1805 180,1 1766
29 330 330 328 0,90 (3H,59) 0,90 (3H, s) 0,89 (3H, s)
30 236 236 233 0,95(3H,59) 0,95 (3H, s) 0,87 (3H, s)
3-0-
GIcA
, 509 (1H,d,J= 509 (1H,d,J= 5,01 (1H,d,J =
1 106,2 1066 1063 7.0) 7.0) 8.0)
2 746 745 748
3 765 758 780
4 836 823 733
5 747 749 716
6’ * 170,0 *
OMe 52,4 3,84 (3H, s)
Glc
. 482 (1H,d,J= 4,82 (1H,d,J= 6,30 (1H,d,J =
1" 1045 1048 953 75) 75) 8.5)

2" 746 74,2 73,4
3 712 718 78,7
4" 71,1 713 70,6
5+ 780 783 78,7
6" 620 62,3 61,7

*tin higu yéu

4. KET LUAN
Tir 1a cay Dinh ling duoc 3 nam tudi
trong tai An Giang, ching t6i di phan
lap va nhan danh ciu tric 3 hop chat la:
ladyginosid A (1), acid 3-0-[g-D-
glucopyranosyl-(1->4)]-p-D-(6-0-me-
thyl) glucuronopyranosyloleanolic (2),
187

3-0-p-D-glucuronopyranosyloleanolic
28-0-p-D-glu-copyranosyl  ester  (3).
Trong d6 hop chat (2) 1a lan dau tién
dugc tim thay trong 14 cdy Dinh ling so
v6i nhtng nghién cau trong va ngoai
nudc trude day.



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay D6

S4 06 - 2019

TAI LIEU THAM KHAO

1. Bo Y Té, 2018. Duoc dién Viét
Nam V. Nha xuat ban y hoc, Ha Noi.
Trang 1168-11609.

2. Chaboud, A., Rougny, A., Proliac,
A., Raynaud, J., Cabalion, P., 1995. A
new triterpenoid saponin from Polyscias
fructicosa. Pharmazie. Vol 50 (5), 371.

3. Chaboud, A., Rougny, A., Proliac,
A., Raynaud, J., Cabalion, P., 1996. A
new oleanolic saponin from Polyscias
fructicosa (L.) Harms var yellow leaves.
Pharmazie, Vol 51(8), 611-612.

4. Bd Tat Loi, 2013. Nhitng cay thudc
va vi thudc Viét Nam. NXB Hong Buc,
Ha Noi, tr. 828-830.

5. Lutomski, J. and Tran Cong Luan.,
1992. Polyacetylenes in the Araliaceae
family. Part 11, Polyacetylenes from the
roots of Polyscias fruticosa (L.) Harms.
Herba Polonica. Tom XXXVIII, 1: 3-10.

6. Nguyén Kim Phi Phung, 2007.
Phuong phap co 1ap hop chat hitu co,
NXB. Pai hoc Quéc gia TP H6 Chi
Minh.

6. Proliac, A., Chaboud, A., Rougny,
A., Gopal-samy, N., Raynaud, J. and
Cabalion, P., 1996. A oleanolic saponin
from Polyscias fruticosa (L.) Harms var
yellow leaves, Pharmazie, Vol 51 (8),
611-612.

7. Tapondjou, A. L., Miyamoto, T.,
Lacaille-Dubois, M. A., 2006.
Glucuronide triterpene saponins from
Bersama engleriana, Phytochem., 67,
2126-2132.

8. Tran Thi Hong Hanh ., 2016. a-
Amylase and a-glucosidase inhibitory
saponins from Polyscias fruticosa (L.)
Harms leaves. Journal of Chemistry.
Vol 2016, 1-5.

9. Ushijima, M., Komoto, N.,
Sugizono, Y., Mizuno, 1., Sumihiro, M.,
Ichikawa, S., Hayama, M., Kawahara,
N., Nakane, T., Shirota, O., Sekita, S.,
Kuroyanagi, M., 2008. Triterpene
glycosides from the roots of Codonopsis
lanceolata, Chem. Pharm. Bull., 56, 308-
314.

10. V& Vian Chi, 2012. Tir dién cay
thudc Viét Nam. Tap 1. Nxb Y hoc, Ha
Noi, tr. 937-938.

11. Vo Duy Huan, Yamamura, S.,
Ohtani, K., Kasai, R., Yamasaki, K.,
Nguyen, T.N. and Hoang, M.C., 1998.
Oleanane saponin from Polyscias
fruticosa (L.) Harms, Phytochemistry,
Vol 47(3), Pp. 451-457.

188



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay D6 S6 06 - 2019
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ABSTRACT

Mountainous regions of An Giang province are considered as famous area for herbal
plants cultivation with several valuable medicinal plants such as Dinh Lang. However, the
chemical composition of Dinh Lang cultivated in these areas has not been sufficiently
investigated. Therefore, this valuable plant need to be studied further for reservation. The
leaves of Polyscias fruticosa were collected, extracted by percolation. Ethanol crude
extract was then fractionated by liquid-liquid extraction. The obtained fractions were
further separated by chromatography technique and structures of compounds isolated were
elucidated by NMR. Three isolated saponin triterpens were found as following:
Ladyginosid a (1), acid 3-O-/p-D-glucopyranosyl-(1 24)]-4-D-(6-O-methyl) glucuronopy-
ranosyloleanolic (2), 3-O-p-D-glucuronopyranosy-loleanolic 28-O-f-D-gluco-pyranosyl
ester (3) which were isolated. Their structures were elucidated by NMR (1D and 2D —
NMR) and comparison with published data. These results can provide a basic new data for
further pharmacological study.

Keywords: Araliaceae, Polyscias fruticosa, saponin triterpen.
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