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Abstract: Panax bipinnatifidus Seem. is a precious medicinal plant belonging to the Araliaceae
family. This study qualitatively analyzed saponins of the stem, leaf and rhizome of P. bipinnatifidus
by HPLC. Subsequently, by using chromatographic techniques, a major saponin from the leaf of
P.bipinnatifidius Seem. was isolated. On the basis of NMR and MS spectroscopic data as well as
comparison with those reported in the literature, the isolated saponin’s structure was identified as
stipuleanoside R2. To the best our knowledge, this is the first report of saponin from the aerial part
of P. bipinnatifidius Seem.

Keywords: Panax bipinnatifidus, Araliaceae, Stipuleanosid R2, HPLC.

* Corresponding author.
Email address: tunginpc@gmail.com

https://doi.org/10.25073/2588-1132/vnumps.4149

67


mailto:tunginpc@gmail.com

VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 35, No. 1 (2019) 67-72

Journal homepage: https:/js.vnu.edu.vn/MPS

VNU Journal of Science: Medical and Pharmaceutical Sciences

Phan tich thanh phan Saponin cta than va 14 sim vil diép
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Tém tit: Sam vii diép (Panax bipinnatifidus Seem.) 1a mot cay thudc quy thuéc ho Nhan sdm
Araliaceae. Trén co s cac két qua nghién ciru thanh phan héa hoc cia than ré sam vil diép di dwoc
cong bd, trong nghién ciru nay, phan tich dinh tinh bang Sic ky long hiéu ning cao (HPLC) thanh
phin hoa hoc cua bo phan than va 14 cho thiy c6 sy giéng nhau vé thanh phan saponin gitra b phan
than, 14 va than r&. Bang cac k¥ thuat sic ky, chung t6i da phan lap dugc hop chit saponin chinh tir
14 sam vii di¢p thu hai tai Sa Pa, Lao Cai. Trén co s¢ dit liéu phé cOng hudng tir hat nhan NMR va
phd khbi MS, ciing véi so sanh voi sb liéu da cong bd, ciu tric hda hoc ciia hop chit saponin nay
dugc xac dinh 1a stipuleanosid R2. Day 1a cong bd dau tién vé thanh phan saponin dugc phan lap tir

bd phan trén mat dét cua Sam vii diép.

Tur khéa: Sam vii di€p; Panax bipinnatifidus; Araliaceae; Stipuleanosid R2; HPLC.

1. Pat van dé

Sam vi diép (Panax bipinnatifidus Seem.)
phén b ty nhién va duge trong & mot sd tinh Tay
Bic nudc ta bao gdbm Lao Cai va Ha Giang la
mot dugce liu quy duoc str dung nhiéu trong cac
bai thube y hoc cb truyén, c6 tiém niang dé phat
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trién thanh san phiam chiam séc suc khoe [1, 2]
Céc két qua nghién ctru cong b6 gan day khang
dinh phan than ré sim vi diép chira nhiéu
saponin khung olean [3-5]. Két qua nghién ciru
vé cac loai Panax ndi tiéng khac nhu sam Triéu
Tién (P. ginseng), sam My (P. quinquefolius),
tam that (P. notoginseng) cho thay cac bo phan
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khac cta cay bao gom than, 14 va hoa déu giau
hoat chat saponin khong kém phan than ré [6].
Ngoai ra, phan than 14 cia cac loai trén ciing
dugc sir dung trong y hoc ¢b truyén gidng nhu
than ré va ct ciia chiing. Hon nita, 14 va hoa la
bd phén tai sinh cung vdi qua trinh sinh truéng
cua sam vii di€p. Tuy nhién ¢ Viét Nam hi€n nay
chua c6 cong bd nio nghién ctru vé thanh phan
héa hoc phan trén mat dat ciia Sam vii diép. Trén
co s& d6, ching toi tién hanh phén tich thanh
phan saponin trong b phan than va 14 Sam vil
diép va két qua thu dugc duogc trinh bay trong bai
bao nay.

2. Poi twong va phuong phap nghién ciru
2.1. DBéi twong nghién ciru

Mau nghién ctru 12 b phan than va 14 sim
vii diép (Panax bipinnatifidus Seem.) dugc thu
hai & Sa Pa, Lao Cai vao thang 3-2016 va dugc
giam dinh tén khoa hoc bdi TS Pham Thanh
Huyén, Khoa Tai nguyén Dugc liéu, Vién Dugc
liéu. Mau tiéu ban (PB-001/2016) dugc luu giir
tai Khoa Y Duoc, Dai hoc Qubc gia Ha Noi.

2.2. Dung méi héa chat

Cac dung mdi ethanol (EtOH), methanol
(MeOH), dichloromethane (CHCly),
chloroform (CHCIs), ethyl acetate (EtOAC), n-
butanol (BuOH) déu dat tiéu chuén ky thuat va
dugc chung cat lai trude khi dung. Chat hép phu
la silica gel pha thuong (0,040 - 0,063 mm,
Nacalai Tesque Inc., Nhét Ban), silica gel pha
dao ODS-A (50um, YMC Co. Ltd., Nhat Ban).
Ban mong pha thuong Kieselgel 60 F254 va pha
dao TLC Silica gel 60 RP-18 F254S (Merck,
Damstadt, Dirc). Phat hién chat bang dén tu
ngoai bude séong 254 nm va 365 nm, phun thude
ther axit HoSO4 10 % va duge ho dén khi hién
mau. Dung méi chay sic ky 1ong hiéu ning cao
HPLC (methanol, acetonitril, acid acetic) cua
Merck, Ptrc, nudce cat dung cho phén tich.

2.3. Thiét bi dung cu

Phan tich s’éc ky 16ng hi¢u ndng cao HPLC
st dung hé thong Agilent 1260 Series Infinity

cua Agilent Technologies, Hoa Ky véi detector
DAD va b phan bom mau tu dong. Nang suét
quay cuc do trén may Jasco DIP-360 digital
polarimeter (Jasco, Nhat Ban). Diém néng chay
dugc xac dinh bang méay Stuart SMP3 (Sanyo,
Nhat Ban). Phd H-NMR (500 MHz) va C-
NMR (125 MHz) dugc do trén may Bruker
Avance 500 NMR spectrometer (BrukerSpin,
Puc), dung mdi CD3OD, chit ndi chuan
tetramethylsilan (TMS). Phd khdi ion hoa phun
mu dién tr (ESI-MS) duoc do trén may
AGILENT 1260 Series LC-MS/MS ion Trap
(Agilent Technologies, Hoa Ky).

2.4. Phwong phap nghién ciru

a. Phurong phdp phan ldp cdc hop chat

Duoc liéu duoc chiét hoi luu béng dung moi
EtOH 70%. Phan doan héa bang dung moéi k¥
thuat ether, EtOAc va BuOH. Sur dung sdc ky cot
v6i chat nhdi cot 1a silica gel pha thuong va pha
dao dé phan 1ap cac hop chat. Theo ddi cac phan
doan chét bang sic ky 16p mong. Dén tir ngoai
hoic thudc thir dung dé phat hién vét chit. Kiém
tra d6 tinh khiét ctia cac chat phan lap bang sic
ky 16p mong.

b. Xdc dinh cdu tric cdc hop chdt phdn
ldp duoc

St dung cac phuong phap phd bao gdbm phd
khoi luong (ESI-MS), phd cong huong tur hat
nhan (*H-NMR, ¥*C-NMR, DEPT) két hop so
sanh dir 1iéu phd thu dugc véi cac di liéu pho da
cdng bo trong céc tai liéu tham khao dé bién giai
cau tric chat phan 1ap duoc.

c. Dinh tinh Stipuleanosid R2 bang sdc ky
long hiéu nang cao

Piéu kién sic ky

St dung chuong trinh sic ky di dugc xay
dung cho stipuleanosid R2 va Sam vii dié€p theo
tai liéu tham khao [9]:

My sic ky 1ong hiéu ning cao Agilent 1260
Infinity.

Cot sic ky: Agilent Eclipse Plus C18 (¢ 4.6
x 100 mm; c& hat 3,5um).

Detector DAD phat hién ¢ bude séng 203 nm

Toc do dong: 0,8 mi/phut



70 N.T.H. Anh et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 35, No. 1 (2019) 67-72

Thé thich bom mau: 20 p

Nhiét do cot: 25°C

Dung méi pha miu: Methanol

Pha dong: Acetonitril (kénh A) : 0,5% acid
acetic/H20O (kénh B) véi chuong trinh gradient
trong 30 phat: (0-5 phat: 80% A, 5-15 phuat:
80—60% A, 15-20 phut: 60% A, 20-25 phut:
60—80% A, 25-30 phut: 80% A).

Chuan bi mau Stipuleanosid R2 doi chiéu:
dung cé&n phan tich can chinh xac khoang 1,0 mg
Stipuleanosid R2 (Wako Chemicals, Nhat Ban,
d6 tinh khiét 98%, ma san pham 155- -01701) roi
pha thanh dung dich gdc twong tmg v6i ndng do
1,0 mg/mL (1000 ppm) trong metanol, sau do
siéu &m 10 phut ri loc qua mang loc cellulose
0,45 pum, pha lodng thanh dung dich c6 nong do
0,5 mg/mL dung cho sic ky HPLC.

Chudn bj mdu thir: ding can phan tich can
chinh xac khoang 100,0 mg cao tong 14, than va
re sam vil diép roi hoa tan trong methanol voi
nong do 100,0 mg/mL, siéu 4m 10 phut, ly tim lay
dich chiét r6i loc qua mang loc cellulose 0,45 um.

3. Két qua va ban ludn

3.1. Phan tich dinh tinh thanh phan saponin, ddu
van tay sac ky cua stipuleanosid R2 trong than,
ld va ré sam vii diép bang HPLC

Rei=ofl (HOADUGEHSAFCOELAY 20161162 1325 25062201 B

§.yp8Et

Hinh 1. Séc ky do HPLC cua stipuleanosid R2 (A)
va cac mau cao cua re (B), than va 14 (C) Sam vii
diép (Panax bipinnatifidus).

Str dung chuong trinh phan tich HPLC nhu
trong phan 2.4.3 lan lugt cho chat tinh khiét

stipuleanosid R2 va cac mau cao toan phan cia
than ré, 14 va than cta Sam vii diép, két qua phan
tich HPLC minh hoa trén Hinh 1 cho thay sic ky
d6 clia by phén ré, than va 1a déu xuat hién pic
c6 thong sé thoi gian luu twong Ung cia
stipuleanosid R2 (tg = 15,565 phut) cung véi
thong sb do tinh khiét pic va chong ph6 UV trén
co s6 ché do quét pho cuia dau do DAD. Bén canh
d6 céc tin hiéu chinh khéc ciing kha tuong dong
bao gdm tin hiéu tai tz = 16,62 va 17,21 ph(t cho
thdy su giong nhau vé thanh phan saponin trong
b phan ré, than va 1a.

Thanh ph?m hoa hoc cia céc cay thude, dic
biét 1a saponin/ginsenosid ctiia cac loai Panax
thuong phirc tap gdm nhiéu thanh phan va viéc
xac dinh chinh x4c ting thanh phan doi héi phan
lap sic ky va xac cau truc héa hoc bang céac
phuong phap phd [6], do d6 nghién ciru tach cac
chat tinh khiét 12 can thiét dé gop phan hoan thién
chinh xac va dy du co sd dit thanh phan héa hoc
ctia dbi twong nghién ciru.

3.2. Chiét xudt va phdn ldp saponin chinh cia
than va la Sam vii diép

Mau than va 14 sim vii diép dugc rira sach,
phoi kho, thai nho. Tién hanh chiét kiét 450 g
méu bang dung méi ethanol 70%, chiét hoi luu 3
lan (mdi 1an 1500 mL trong 3 gid). Gop dung
mdi va cd duoi ap suét giam cho 57,6 g cao chiét
tong ethanol. Hoa tan 57,0 g cao chiét trong nudc
cit (500 mL) va chiét phan bd lan luot voi cac
dung méi c6 do phan cyc ting dan E-te, EtOAC
va BuOH (m&i dung méi 3 1an, mdi 1an 500 mL).
Cb quay dudi ap suat giam dé thu duge cac can
phan doan twong tng E-te (3,44 g), EtOAC (1,14
) va BuOH (12,54 g). Ly cin BuOH (~ 12 g),
tién hanh cot sic ky silica gel (85 mm x 80
mm) voi hé dung moi rua giai 1a gradient cua
CH,Cl>-MeOH (5:1—0:1, v/v, mdi phan doan
400 mL) thu dugc 4 phan doan ky hi¢u la
BL1~BL4.

Tir phan doan BL2 (2,8 g) tién hanh sic ky
cot silica gel (P45 mm x 350 mm) rira giai bang
CHCI3-MeOH-H.0O (3:1:0,1, v/v/v, 1200 mL)
thu dugc 4 phan doan nho (BL2.1~BL2.4). Phan
doan BL.2.2 (580 mg) tién hanh sic ky cot pha
dédo C18 (@35 mm % 400 mm) vdi hé pha dong
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MeOH-H0 (1:1, v/v, 1000 mL) thu duoc chat
saponin chinh 1.

Chat 1 (Stipuleanosid R2): Bot mau trang;

25
915" —47 5 (¢ 0,2, MeOH); ESI-MS: m/z 1087
[M-H]" tuong tig khdi lugng phan tir M=1088;
'H-NMR (CDsOD, 500 MHz): 6 0,81, 0,85,
0,93, 0,95, 0,96, 1,05, 1,17 (7 tin hiéu CHs, s,
CHs-25, 26, 24, 23, 30, 29, 27), 4,37 (1H, d, J =
8,0 Hz, H-1'), 4,87 (H-1"), 5,19 (1H, br s, H-1™),
5,27 (1H, br's, H-12), 5,40 (1H, d, J = 8,0 Hz, H-
1"); BC-NMR (CDsOD, 125 MHz) 5 39,8 (C-
1), 26,9 (C-2), 91,0 (C-3), 40,2 (C-4), 62,2 (C-
5), 19,3 (C-6), 33,5 (C-7), 40,7 (C-8), 57,0 (C-
9), 37,9 (C-10), 24,5 (C-11), 123,8 (C-12), 144,83
(C-13), 42,9 (C-14), 28,5 (C-15), 24,0 (C-16),
48,0 (C-17), 42,6 (C-18), 47,2 (C-19), 31,5 (C-
20), 34,9 (C-21), 34,0 (C-22), 28,9 (C-23), 16,0
(C-24), 16,9 (C-25), 17,7 (C-26), 26,3 (C-27),
178,1 (C-28), 33,15 (C-29), 24 (C-30). GIcA:
106,36 (C-1), 78,19 (C-2), 82,05 (C-3), 82 (C-4),
76,45 (C-5), 176,36 (C-6). Glc I: 104,4 (C-1),
77,9 (C-2), 78,7 (C-3), 73,91 (C-4), 78,2 (C-5),
71,1 (C-6). Ara: 108,3 (C-1), 87,1 (C-2), 75,6
(C-3), 90,8 (C-4), 62,4 (C-5). Glc I1: 95,7 (C-1),
75,3 (C-2), 78,3 (C-3), 71,1 (C-4), 79,4 (C-5),
63,3 (C-6).

3.3. Bién gidi cau tric cua saponin phdn lap dwoc

Hinh 2. Céu trac héa hoc ctia saponin phan lap dugc,
stipulenosid R2 (1).

Saponin 1 phan 1ap dugc duédi dang bot mau
. . 20
trang, nang suat quay cuc riéng [o]5 +7,5 (C

0,2, MeOH). Phé khdi lugng ESI-MS xuat hién
pic ion phan tir tai m/z 1087 [M-H] phu hgp cong
thirc phan tir 1a Cs3HgsO23 (M = 1088). Pho cong
huéng tir hat nhan *H va *C NMR ctia 1 mang
céc dic diém cta mot saponin ¢ phan aglycon
la mot triterpene khung oleanane dac trung cua
cac saponin chinh da dugc cong bd tir sim vil
diép [4-7].

Phd *H-NMR cho thay tin hiéu ciia 7 nhom
metyl bac ba cong huong trong vung trudng
manh tai cac gia tri ¢ 0,81, 0,85, 0,93, 0,95, 0,96,
1,05, 1,17 (7 tin hi¢u CHs, s, CHs-25, 26, 24, 23,
30, 29, 27). Proton olefin tai 6 5,27 (1H, br s, H-
12) goi ¥ su hién dién cua 1 lién két doi. Trén
phé con xuit hién cac tin hiéu cong hudng trong
vung tir § 3,0-4,0 ppm khing dinh su c6 mit cua
cac nhom oxymetin va oximetylen cta 4 phan ti
duong cling nhu cacbon oximetin khac. Tin hi¢u
proton anomeric cia mot don vi glucorunic acid
(GluA), 2 don vi glucose (Glc) va mét
arabifuranose [Ara(f)] 1an luot xuét hién ¢ 6 4,37
(1H,d, J=8Hz, H-1"), 4,87 (H-1"), 5,19 (1H, br
s, H-1") va 5,40 (1H, d, J = 8,0 Hz, H-1"").

Phé BC-NMR bao gbém tin hiéu cta 53
nguyén tir cacbon. Phan tich dit liéu phd DEPT
xac nhan sy c6 mat cua 7 carbon methyl (CHz),
13 carbon methylen (CH:), 24 carbon methin
(CH) va 7 carbon bac 4 (C). Trong d6 23 tin hiéu
dugc xac dinh thudc 4 don vi duong [GluA, 2
don vi Glc va Ara(f)] [8], va 30 tin hiéu con lai
thuoc phan aglycon oleanolic acid véi mot
oxymetin tai 6 91,0 (C-3). Sy hién dién cta ndi
d6i dic trung C-12/C-13 thé hién qua tin hiéu tai
0 123,8 va 144,8 ppm va mot carborxylic carbon
tai 0 178,1 (C-28) [3, 5]. B¢ dich chuyén hoa hoc
J tai C-3 va C-28 goi y co sur lién két cac don vi
duong tai day [3].

Tir tat ca cac phan tich néu trén, cing véi su
phit hgp hoan toan vé s6 liéu phd NMR cua 1 50
Vi cac sb lidu twong g di duoc cong bé [3, 9]
cho phép xac dinh cau triic hoa hoc cta saponin
1 chinh la stipuleanosid R2 (Hinh 2).

La cay dugc liéu quan trong cua vung Tay
Bic, sam vii diép dang duoc dau tu nghién ciru
dé phat trién ung dung trong y dugc hoc hién dai.
Trong d6 viéc nghién ciru thanh phan hoat chat
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sinh hoc 1a rat quan trong, lam co s& cho viéc
danh gia chét lugng, chudn hoa dugc lidu va ché
phém. Viée st dung duoc li€u trong y hoc hién
dai dua trén co sé khoa hoc vé thanh phﬁn hoat
chat, do d6 két qua nghién ctru nay cho thiy
thanh phan than va 1 sdm vii diép véi thanh phan
saponin gidng than ré cé thé dugc sir dung lam
dugc liéu twong tu nhu phén than ré.

Viéc tan dung thém phﬁn trén mat dat sim vii
diép cung cip thém ngudn nguyén liéu va st
dung duoc triét dé cac bd phén cua cay thude nay
gidng nhu cac loai Panax ndi tiéng khac nhu sim
Trieu Tién (P.ginseng), tam that (P.
notoginseng), sam My (P. quinquefolius),... [7].
Pay 1a cong bd dau tién vé thanh phan hoa hoc
cua bd phan trén mat dét cia sam vii diép. Két
qua nghién ciru nay dong gbp co so khoa hoc vé
hoéa thyc vat cho cay thude sam vii diép.

4. Két luan

Day 1a nghién ctru dau tién vé thanh phan
héa hoc cua bd phan trén mat dét cua cay thube
quy sam vii diép (P. bipinnatifidius) phan b6 &
ving Tay Bic nudc ta. Két qua phan tich HPLC
cho thiy bo phan than va 14 ctia sam vii diép ciing
¢6 chira nhidu saponin twong ty nhu phan than
r&. Thanh phan stipuleanosid R2 da dugc phan
1ap va xé4c dinh cdu tric trén co s dy du cac dit
lidu phd thuc nghiém bao gdm MS va NMR.
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