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ABSTRACT

Leaves of Polyscias balfouriana plants grown in Can Tho
were sampled, identified as the correct species of the study, then
extracted and fractionated using the technique of exhaust
extraction and liquid-liquid extraction, from which fractions were
obtained. The n-butanol fractions were further isolated by
chromatographic techniques and their chemical structures
determined by nuclear magnetic resonance spectroscopy. The
results isolated four saponin triterpen compounds including
Ladyginosid A (PB01), 3-O-p-D-glucopyranosyl-(1—4)-f-D-
glucuronopyranosyl oleanolic 28-O-f-D-glucopyranosyl ester
(PB02), acid  3-O-[p-D-glucopyranosyl-(1 24)]-p-D-(6-O-
methyl)  glucuronopyranosyloleanolic ~ (PB03),  3-O-f-D-
glucuronopyranosyloleanolic  28-O-f-D-glucopyranosyl ester
(PB04). The structure was determined by one -dimensional 2D
NMR nuclear magnetic resonance and compared with reference
material. The above four compounds found in the leaves of
Polyscias balfouriana provide basic data for further studies on
their pharmacological effects.
TOM TAT

Ld cdy Pinh lang ld tron trong tai Can Tho dwoc thu mau,
xdc dinh ding loai nghién ciru, sau dé chiét va tach phian doan
bang kj thudt chiét ngam kiét va chiét long - long, thu dwoc cdc
cao phén doan. Cdc cao phdn doan n-butanol dwoc phdn ldp tiép
tuc b&ng ky thudt sdc ky va dwoc xdc dinh cdu triic héa hoc bc%ng
phé cong hwéng tir hat nhan. Két qua phan ldp dwoc 4 hop chat
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saponin triterpen bao gom: Ladyginosid A (PB0I) 3-O-f-D-
glucopyranosyl-(1—4)--D-glucuronopyranosyl oleanolic 28-O- -

D-glucopyranosyl ester, (PB02) acid 3-O-[p-D-glucopyranosyl-
(124)]--D-(6-O-methyl) glucuronopyranosyloleanolic, (PB03)
3-O-f-D- glucuronopyranosyloleanolic 28-O-f-D-glucopyranosyl
ester (PB04). Céu tric duoc xdc dinh boi cong huong tu hat nhan 1

chiéu 2 chiéu NMR va so sanh véi tai lidu tham khdo. Bon hop chat
trén duroc tim thy cé trong ld cdy Pinh ldng ld tron cung cdp s6 liéu

co ban cho cdc nghién cvuu sau hon vé tac dung duoc Iy sau nay.

1. PAT VAN BE

Nhan sam la vi thuéc b6 dd dugc nhan dan
tin nhi¢m lau doi. Hon nira, trong nhitng nam
gin day tac dung bao vé gan, than ciia Nhan sim
truéc anh huong cua thude héa tri dang duoc
cac nha nghién ctru quan tdm va chung minh
(Kim, 2014) [3], (Lee, 2019) [4], (Vu, 2019)
[9]. Tuy nhién, Nhan sam khé trong, hiém, gia
thanh cao nén trong khoang 50 nam qua cac nha
khoa hoc trong va ngoai nudc ludn tim kiém
nhiing loai dugc li¢u khac thudc ho Nhan sam
dé thay thé mot s6 tac dung mang lai tir Nhan
sam, trong d6 co6 nhitng cdy thudc chi Polyscias.
Cay Dinh ling thudc chi Polyscias, trén thé gisi
¢6 khoang 150 loai, chu yéu phan bd ¢ chau Phi,
chau A nhiét déi, New Guinea, Thai Binh
Duong. Cay Pinh lang c¢6 nguén gbc ¢ Thai
Binh Duong, lan dau duge phat hién tai dao
Polynésie. Theo diéu tra cua Trung tim Sam
Viét Nam & céc tinh phia Nam, Dinh lang c6 6
loai: Polyscias fruticosa (L.) Harm, Polyscias
balfouriana Bailey, Polyscias filicifolia (Merr et
Fourn) Bailey, Polyscias guilfeyleivar lacinita
Bailey, Polyscias guilfeylei (Cogh et March)
Bailey, Polyscias scutellarie (N.L.Burn) Fosberg
(Nguyén Thuong Dong va ctv, 2007) [7]. Cac
nghién ctru trude day chi quan tim nhiéu dén loai
Polyscias fruticosa (L.) Harms va cho biét Dinh

lang ¢6 chira 2 nhém hop chat chinh va quan
trong 1 hop chit saponin (Chaboud et al., 1995)
[2], (Vo et al, 1998) [8] va polyacetylen
(Lutomski and Tran, 1992) [5]. Tuy nhién, vdi
loai Polyscias balfouriana chua c6 nhiéu nghién
ctru vé thanh phan héa hoc, vi thé dé tai dugc
thuc hién dé khao sat thanh phﬁn hda hoc véi
mong mudn s& gop phan lam sang to thém thanh
phan héa hoc cua loai Dinh lang 1a tron nay nham
déng gop nhiing ching cir khoa hoc vao kho
duoc lidu quy ciia Viét Nam, tir &6 gop phan vao
viéc khai thac va st dung hop 1i ngudn tai
nguyén thuc vat.

2. PHUONG TIEN VA PHUONG PHAP

2.1 Nguyén liéu nghién ciru

L4 cua cay Dinh lang 14 tron dugc thu hai tai
Phuong Lé Binh, Quan Céi Ring, Thanh Phé
Can Tho dugc rra sach, phoi kho, xay thanh bdt
dé chiét xut va phan lap.

Hoa chét va thiét bi cho phan 1ap: Methanol,
diethyl ether, ethyl acetat, n-butanol (Merck,
Dic),... Cc phd cong huong tir hat nhan: 'H-
NMR, “C-NMR, DEPT, COSY, HSQC,
HMBC dugc ghi trén mdy BRUCKER
AVANCE (500 MHz) d6 dich chuyén ho4 hoc
tinh theo & (ppm), hang s6 tuong tac (J) tinh
bang Hz. Phd khdi luong dugc do trén may
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AGILENT TECHNOLOGIES 6120
(Quadrupole LC/MS). Sic ky 16p mong (TLC)
duoc thuc hién trén ban nhom silica gel Merck-
GF60F2s4 trang san, kich thudc 20 x 20 cm, do
day 16p hép phu 0,2 mm cta hing Merck
(Germany). Séic ky cot trung ap dung silica gel
60, Merck, duong kinh hat 0,040-0,063 mm;
diaion HP-20; silica gel pha ddo RP - 18 (c& hat
30 - 50 pm).

2.2 Phuong phap nghién ciru

2.2.1 Phan tich so bé thanh phan hod thuc vit

Céc hop chat c6 trong 14 cdy Dinh lang 14
tron dugc tién hanh dinh tinh bang cac phan (mg
hoa hoc theo quy trinh Ciuley cai tién (B6 mén
Duoc liéu, 2014) [1].

2.2.2 Chiét xudt va phdn ldp

Bot 14 cay Dinh lang (1.000 g) dwoc chiét
ngam kiét lién tuc véi methanol (MeOH), loc bo
ba, phﬁn dich chiét duoc ¢6 loai dung mo6i dudi
ap sudt thap thu dugc cao tho MeOH (200 g).
Sau d6, cao thd MeOH dugc thém it nude chiét
long-1ong 1an lugt v6i diethyl ether (Et,O), ethyl
acetat (EtOAc), n-butanol (n-BuOH)thu duogc
cac cao tuong tmg Et,O (50 g), EtOAc (10 g),
n-BuOH (40,0 g) va dich nudc. Cao n-BuOH
(40 g) tién hanh phan lap bang sic ky ¢t (SKC)
v6i pha tinh 1a diaion HP — 20. Hé dung méi lan
luot 1a nude, 50% MeOH, 80% MeOH, MeOH
va Me,CO. Két qua thu duge 5 phan doan chinh
la PBNO1-PBNOS tuong tng.

+ Phan doan PBN02 (9 g) tién hanh sic ky
cdt silica gel pha thuong rira gidi véi hé dung
moi CHCI3-MeOH (100:0—0:100) thu duge 7
phan doan PBNO02.1-PBN02.7. Phan doan
PBNO02.2 (2,0 g) sic ky cot silica gel pha
thuong v6i hé dung moéi CHCl;-MeOH-H,O
(90:10:0—75:25:1) thu dugc 5 phan doan
PBN02.2.1- PBN02.2.5. Phan doan PBN02.2.4
(0,50 g) sic ky cot silica gel pha thuong nhiéu

lan v6i dung médi CHCL;-MeOH- H,O
(80:20:0,1) va sic ky cot pha dao hé¢ MeOH-
H,0 (50:50) thu dwgc hop chit PB1 (25 mg).
Phén doan PBN02.4 (2,2 g) sic ky cot silica gel
pha thuong véi hé dung méi CHCl;-MeOH-
H,0 (90:10:0—75:25:1) thu duwoc 5 phan doan
PBNO02.4.1- PBN02.4.5. Phan doan PBN02.4.3
(0,4 g) sac ky cot silica gel pha thuong nhiéu
lan v6i dung moéi CHCl-MeOH- H,O
(85:15:0,5) va tinh ché nhiéu 1an thu duoc hop
chat PB2 (30 mg).

+ Phan doan PBNO3 (12 g) tién hanh sic ky
cot silica gel pha thuong véi hé dung moéi
CHCI13-MeOH (100:0>0:100) thu dugc 5
phan doan PBNO03.1-PBN03.5. Phan doan
PBNO03.1 (4,0 g) sdc ky cot silica gel pha
thudng nhiéu 1an véi dung méi CHCl;-MeOH-
H,0 (95:5:0—80:20:1) va sic ky cot pha dao
hé MeOH- H,O (60:40) thu dwoc hop chat PB3
(33 mg).

+ Phan doan PBN03.2 (8,5 g) sdc ky cot
silica gel pha thuong véi hé dung moi CHCls-
MeOH (90:10—80:20:1) thu dugc 5 phan doan
PBNO03.2.1- PBN03.2.5. Phan doan PBN03.2.2
(1,6 g) sac ky cot silica gel pha thudng nhiéu lan
v6i dung méi CHCLI:-MeOH-H,0 (90:10:0,05)
va sic ky cot pha dao hé MeOH- H,O (60:40)
thu dugc hop chat PB4 (28 mg).

2.2.3 Xdc dinh cdu triic hop chat phan lgp

Xac dinh cau tric cac hgp chat dd phan lap
duoc dua trén cac dir liéu phé NMR va so sanh
v6i dit liéu phé da biét.

3. KET QUA VA THAO LUAN
3.1 Phén tich thanh phén hoéa thuc vat

Vé két qua phan tich so bd thanh phan hoa
hoc cho thay trong 14 cy Pinh ling 14 tron ngoai
chira hgp chét chinh 1& saponin triterpenoid con
c6 flavonoid, alkaloid, polyphenol, acid hitu co,
chat khir, hop chat polyuronic.
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3.2 Xac dinh céu tric 4 hop chat dwoc phan 1ap

Két qua chiét xuit va phan 1ap tir cao phan
doan n-BuOH thu dugc 4 hop chat saponin
triterpen PBO1 (25 mg), PB02 (30 mg), PB3 (33
mg) va PB4 (28 mg) déu & dang bot, mau tring,
dé tan trong methanol.
Hop chit PB01

Phd '°C NMR (125 MHz, pyridin-ds, 8 ppm)
két hop v6i phd DEPT 90, DEPT 135 cho thiy
hop chét (1) ¢6 42 carbon: 2 carbon loai >C=0,
1 carbon loai >C=, 1 carbon loai -CH=, 2 carbon
loai —-O—CH-O —, 1 carbon loai -CH,—O-, 9
carbon loai —-CH-O-, 6 carbon loai >C<, 3
carbon loai >CH—-, 10 carbon loai —CH,—, 7
carbon loai —CHj3. Su hién dién cua: 7 carbon
methyl bac ba, 1 carbon carbonyl ¢ 6c 180,5,
cung vdi 1 carbon loai >C= ¢ dc¢ 144,6, 1 carbon
loai -CH= & 6c 122,4 dac trung cho 2 carbon
olefin C13; C12 cua khung acid olean-12-en-
28-oic. V&1 su ¢o mat 2 carbon acetal & oc
106,2; 104,5; 8 carbon oxymethin va 1 carbon
oxymethylen & 8¢ 62,0, cho thay hop chat (1) 1a
1 saponin triterpen khung oleanolic vdi 2 don vi
dudng lan luot 1a D-glucuronopyranosid va D-
glucopyranosid. Phé 'H - NMR (500 MHz,
pyridin - ds, & ppm) ciing ching té khung
aglycon la acid oleanolic vdi su hién dién cua
cac tin hi€u: 1 proton olefin ¢ ou 5,41 (1H, brs,
H12); 1 proton oxymethin ¢ oy 3,23 (1H, dd, J
= 4,0 va 11,5 Hz, H3); 1 proton methin & ou
3,21 (1H, dd, J = 4,0 va 13,5 Hz, H18) va 7
nhdm methyl bac ba ¢ o1 0,68 - 1,25. Ngoai ra,
su hién dién cua 2 proton anomer ¢ 6u 5,09 (1H,
d,J=170Hz, H1")va4,82 (1H, d,J = 7,5 Hz,
H1"") két hgp phé HSQC, xac nhan hop chat (1)
c6 2 don vi duong la f-D-glucuronic va f-D-
glucose. Ph6 HMBC cho thdy proton
oxymethin ¢ &y 3,23 (1H, dd, J = 4,0 va 11,5

Hz, H3) vdi 2 carbon methyl ¢ d¢ 28,0 (C-23)
va 16,8 (C-24); proton methin & 6x 3,21 (1H,
dd,J=4,0va 13,5 Hz, H18) vdi 2 carbon olefin
0 dc 144,6 (C-13) va 122,4 (C-12); proton & ou
2,07 (1H, m, H-16a) vdi carbon ¢ d¢ 180,5 (C-
28), da xac nhén lai cdc vi tri quan trong cua
khung. Mit khac, proton anomer ¢ 6u 5,09 (1H,
d, J = 7,0 Hz, HI’) tuong tac vdi carbon
oxymethin ¢ ¢ 89,1 (C3); bén canh do, proton
anomer O oy 4,82 (1H, d, J = 7,5 Hz, H1")
tuong tac vdi carbon oxymethin ¢ dc 83,6 (C4');
ching to don vi dudong D-glucuronic gin vao
khung aglycon ¢ vi tri C3 va don vi duong
D-glucose gin vao don vi dudng D-glucuronic
o vi tri C4'.

Tir dit liéu phé 'H-NMR, C-NMR dugc
trinh bay & Bang 1, két hop vé&i phd DEPT,
HSQC, HMBC; cac dac trung vat ly va so sanh
v6i céc tai lidu dd cong bd (Vo et al., 1998) [8],
hop chit PBOl d3 dugc nhan danh 13 acid
3-O-[p-D-glucopyranosyl-(12>4)]-4-D-
glucuronopyranosyloleanolic hay con goi la
Ladyginosid A.

Hop chit PB02

Dit liéu ph6 "H-NMR va '*C-NMR cuia hop
chat PB02 dugc trinh bay ¢ Bang 1 cho théy co
48 nguyén tir carbon, gdm phan aglycon 13 acid
oleanolic va phan glycosid 1a 3 don vi dudng.
Hop chat PB02 1a 1 saponin triterpen khung
acid oleanolic vdi 3 don vi duong 1a f-D-GIcA
va 2 duong f-D-Glc.

Phé HMBC cho thiy su twong quan giita
proton oxymethin ¢ Ju 3,28 (1H, dd, J = 4,0 va
11,5 Hz, H-3) véi 2 carbon methyl ¢ dc 28,0 (C-
23) va 16,8 (C-24); proton methin & Ju 3,23
(1H, dd,J = 4,0 va 13,5 Hz, H-18) vdi 2 carbon
olefin & dc 144,6 (C-13) va 122,4 (C-12); proton
O ou 2,07-2,10 (1H, m, H-16%) véi carbon ¢ dc
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180,1 (C-28), da xac nhan lai cac vi tri quan
trong cua khung. Mat khac, proton anomer ¢ du
4,94 (1H, d, J = 8,0 Hz, H-1") tuong tac véi
carbon oxymethin ¢ oc 89,3 (C-3); bén canh do,
proton anomer ¢ Jou 4,96 (1H, H-1") tuong tac
v&i carbon oxymethin & Jc 82,6 (C-4’); chung
t6 don vi duong D-glucuronic gin vao khung
aglycon ¢ vi tri C-3 va don vi duong D-glucose
gan vao don vi duong D-glucuronic & vi tri
C-4’. Ngoai ra, HMBC con cho thdy tuong tac
gitra proton anomer ¢ Jy 6,28 (1H, d, J = 8,0
Hz, H-1""") véi carbon carbonyl dc 176,5
(C-28), chting t6 don vi dudong D-glucose gin
vao khung aglycon ¢ vi tri C-28.

Tir viéc phan tich dit liéu phé 'H, "C-NMR,
két hop véi pho DEPT, HMBC, HSQC, COSY
va so sanh véi tai liéu (Vo et al, 1998) [8],
(Nguyén Thi Anh Tuyét , 2009) [6] cho thy c6
su trong dong. Do do, cdu truc hop chat PB02
dugc xdac dinh la 3-O-p-D-glucopyranosyl-
(1—4)-4-D-glucuronopyranosyl oleanolic 28-
O-f-D-glucopyranosyl ester. Hop chat nay
dugc Vo Duy Huén, 1998 [8] phéan lap tir loai
Polyscias fruticosa.

Hop chit PB03

Phé 3C va 'H-NMR cua hop chit PB03
dugc trinh bay ¢ Bang 1 twong tu nhu hop chat
PBO1, tuy nhién c6 thém 1 nhém oxymethyl &
dc 52,4 twong quan voi proton ¢ ou 3,84 (3H, s,
OMe), cho thiy hop chat PB03 1a 1 saponin
triterpen khung oleanolic véi 2 don vi duong 1a

S-D-GlcA, -D-Glc va 1 nhém oxymethyl. Phd
HMBC cho thdy proton oxymethyl & 8u 3,84
(3H, s, OMe) tuong tac vdi carbon carbonyl d¢
170,0, da xac dinh f-D-GIcA da bi methyl hda
O vi tri C-6. Ngoai ra, 2 proton anomer ¢ du 4,93
(1H,d,J=17,5Hz, H-1")va4,96 (1H,d,J = 17,5
Hz, H-1"") 1an luot twong tac véi 2 carbon & 8¢
89,2 (C-3) va 82,3 (C-4') giong hop chat PBO1.
Tur dit liéu phé NMR va so sanh véi tai liéu bd
(Vo et al, 1998) [8], hop chit PB03 duoc dinh
danh 1a acid 3-O-[$-D-glucopyranosyl-(1-2>4)]-
S-D-(6-O-methyl)
glucuronopyranosyloleanolic.
Hop chat PB04

Phé *C va 'H-NMR ciia hop chat PB04
dugc trinh bay ¢ Bang 1 twong tu nhu hop chit
PBO1, cho thdy hop chit PB04 cing la 1
saponin triterpen khung oleanolic véi 2 don vi
duong 1a -D-GlcA, f-D-Gle. Phd HMBC cho
théiy proton anomer & ou 4,79 (1H, d, J = 8,0
Hz, H1') tuong tac vdi carbon oxymethin ¢ dc¢
88,8 (C3); ching to f-D-GIcA gin vao aglycon
& C3. Ngoai ra, con cho thiy twong tac giita
proton anomer ¢ ou 6,14 (1H, d, J = 8,0 Hz,
H1") vdi carbon carbonyl &c 176,6 (C28),
chimg t6 f-D-Glc gin vao aglycon & C-28. Tir
dir liéu phd NMR va so sanh véi tai lidu (Vo et
al, 1998) [8], hop chat PB04 dugc dinh danh 1a
3-0-p-D-glucuronopyranosyloleanolic 28-O-f-
D-glucopyranosyl ester.
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PB03 PB04

Hinh 1. CAu triic 4 hop chét saponin triterpen phan lap dwoc

Bang 1. Dir liéu phé *C va "H-NMR ciia cac hop chat (PB01), (PB02), (PB03) va (PB04)
Vi 3C NMR 'H, NMR
Tri (CsDsN; 0., 125 MHz) (CsDsN; on, S00 MHz)
C (PB01) (PB02) (PB03) (PP04) (PBO1) (PB02) (PB03) (PB04)
1 38,3 38,5 38,4 38,4
2 26,1 26,3 26,3 26,0

323 (1H, 3,24(1H, 323(1H, 3,36 (1H,
3 89,1 89,1 892 888 dd,J=40 dd,J=40 dd,J=4,0 dd J=45
valls)  valls)  valls)  val12,0)
4 392 393 393 39,1
5 555 556 556 555
6 182 183 183 182
7 330 323 330 328
8 39,5 397 39,6 395
9 477 478 478 476
10 367 367 368 366
11 235 236 235 234
5,41 5,39 5,41 5,40

12 122,4 1233 1224 122,6
’ ’ ’ ’ (1H, brs)  (1H, brs)  (1H, brs) (1H, brs)
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Vi 3C NMR 'H, NMR
Tri (CsDsN; 6., 125 MHz) (CsDsN; on, S00 MHZz)
C (PB01) (PB02) (PB03) (PP04) (PBO1) (PB02) (PB03) (PB04)
13 144,6 1440 1446 1438
14 41,9 42,0 42,0 41,8
15 28,1 28,0 28,1 27,9
16 23,5 23,6 23,6 23,0
17 46,5 47,8 46,5 46,8
3,21 (1H, 3,21 (1H, 3,18 (1H,
18 41,8 41,6 41,8 414 dd,J=4,0 dd,J=4,0 dd,J=3,5
va 13,5) va 13,5) va 13,5)
19 46,3 46,1 46,3 45,9
20 30,7 30,6 30,8 30,4
21 34,0 32,8 34,1 33,6
22 33,0 32,4 33,1 32,2
3 28,0 28.0 28.0 27.9 1,21 (3H, 1,24 (3H, 1,21 (3H, 1,29 (3H,
s) s) s) s)
24 16,8 16,8 16,8 16,7 090 (3H, 0,53 BH, 0,50 GH, 097 (3H, s)
s) s) s)
55 150 15.4 153 152 0,71 3H, 0,753H, 0,71 (3H, 0,81 (3H,
s) s) s) s)
2% 172 173 172 17.1 0,89 (3H, 1,06 (3H, 0,89 (3H, 1,07 (3H,
s) s) s) s)
7 26,0 26.0 26,0 25.8 1,25 (3H, 1,24 (3H, 1,25 (3H, 1,26 (3H,
s) s) s) s)
28 180,5 176,5 180,1 176,6
29 33.0 32.9 33.0 32.8 0,90 (3H, 0,87(3H, 0903H, 0,89 (3H,
s) s) s) s)
30 23.6 235 23.6 233 0,95(3H, 0,843H, 0953H, 0,87 (3H,
s) ) ) s)
3-0-
GlcA
, 5,09 (1H, 4,83 (1H, 5,09 (1H, 5,01 (1H,
1 106,2 1064 106,6  106,3 4.J=70) d.J=80) d.J=70) d.J=80)
2’ 74,6 74,9 74,5 74,8
3 76,5 76,5 75,8 78,0
4 83,6 83,8 82,3 73,3
5’ 74,7 76,5 74,9 77,6
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Vi 13C NMR 'H, NMR
Tri (CsDsN; 6., 125 MHz) (CsDsN; on, S00 MHZz)
C (PB01) (PB02) (PB03) (PP04) (PBOI) (PB02) (PB03) (PB04)
6’ ® 175,2 170,0 *
Ome 52,4 3,84 (3H, s)
Gle
(1—4)
GlcA
s 4,82 (1H, 4,82 (1H, 6,30 (1H,
1 104,5 1046 1048 =75 agst 15 dJ-85)
2 74,6 74,9 74,2
3 77,2 78,1 77,8
4 71,1 71,7 71,3
57 78,0 78,5 78,3
6” 62,0 62,0 62,3
28-0- 6,24 (1H,
Gle d,J=28,0)
1’ 95,6 95,3
2’ 73,8 73,4
3 79,0 78,7
4> 71,2 70,6
5 78,5 78,7
6’ 61,8 61,7

* tin hiéu yéu
4. KET LUAN

T cao phan doan n-butanol cua la cay
Dinh lang loai P, balfouriana trong tai Thanh
Phé Can Tho, 1an dau tién nghién ctru da phan
1ap va nhan danh cau tric 4 hop chét saponin
triterpenoid la: Ladyginosid A (PB01), 3-O-
S-D-glucopyranosyl-(1—4)-£-D-
glucuronopyranosyl oleanolic 28-O-p-D-
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