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Nghién ctru thanh phan va diéu ché Phytosome Saponin toan
phan cua cu cay Tam that (Panax Notoginseng )
trong o Tay Bic Viét Nam
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Tém tit

Tam that (Panax notoginseng (Burk.) F. H. Chen), mdt loai dugc li€u quy, 1a cay dac hitu cua vung Tay Bic,
cho ning sudt tt va gid tri kinh té cao. O nudc ta, cho dén nay cic cong bd vé thanh phan héa thyc vat, hoat tinh
sinh hoc va tdc dung dugc 1y cua cady Tam that con it va tan man; chua c¢6 nghién ctru hé théng vé héa thuc vat
1am co so di liéu cho viéc phén tich, kiém nghiém ngudn dugc liéu quy nay ciing nhu dé phat trién cic ing dung
ctia Tam that 1am thudc dudi cdc dang bao ché hién dai. Vi thuc té d6, chiing t6i thuc hién nghién ciru thanh
phan saponin Tam that bing céc phwong phap phan ldp sic ky va phan tich céu tric ding phd khdi va cong
huong tir hat nhan. Nghién ctru da ghi nhan duge 5 hop chét saponin bao gdm ginsenoside Re, Rd, Re, Rbl va
Rgl tir phén doan giau saponin cua cu Tam that TAy Béc. Dé phat trién cic dang thube hién dai, c6 sinh kha
dung cao, nghién ctru ciing dat van diéu ché phtic phytosome cua saponin toan phin ciia Tam that. Tir phan doan
saponin, da didu ché dwoc phitc phytosome v6i hiéu suét cao 1a 88,76%. Két qua phén tich cho thdy ham luong
saponin tao phirc 12 hon 70%. Day 12 cong bd diu tién & nudc ta vé& huéng nghién ctru nay.

Nhan ngay 26 thang 9 nam 2015, Chinh stra ngay 07 thang 11 nam 2015, Chép nhan ding ngay 25 thing 6 nam 2016
Tir khéa: Tam that, Panax notoginseng, saponin, phytosome, Tay Bic.

1. Dit van dé sung viém, h tro hé mién dich va diéu tri mot
. . $6 bénh tim mach [1, 2].

Vi dieu ki¢n thién nhién nhicu vu dai, Viét
Nam c6 mdt hé sinh thdi phong phu va da dang,
c6 tiém ning to 16n vé tai nguyén va phat trién
cay thudc. Tir xa xua, Tam thit duoc coi 1a vi
thudc y hoc cb truyén quy, thuong ding cho
phu nit sau khi sinh, nguoi méi om day, suy
nhuoc co thé, nguoi gia yéu. Tam that cé tic
dung bd dudng, cAm méu, giam dau, chdng

Tam thét (Panax notoginseng (Burk.) F. H.
Chen) 12 cdy dic hitu ciia ving Tay Béc, duoc
trdng nhiéu & Lao Cai, Ha Giang, cho ning suit
t6t. Tuy nhién, sau khi thu hoach thi chiing chu
yéu dugc ding dudi dang thd va theo mot sb
bai thudc cb truyén. Céc nghién ctru vé Tam
thit & nudc ta con it, cho dén nay chua c6
nghién ctru hé théng va chi tiét vé thanh phan
hoat chit ciing nhu tic dung dugc 1y. Do dé,
"Téc gia ien hé. DT.: 84-978745494 thyc té va yéu cau dit ra,lz‘l c?lr} c6 nhiing pghién
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hoc, tic dung sinh hoc, tic dung dugc ly cua
duogc liéu quy nay.

Thanh phan héa hoc chinh trong Tam that
14 saponin [6, 9], mdt s6 téc dung sinh hoc
chinh ciia saponin Tam thit da dwoc ching
minh bao gdm: chéng ung thu, déng mau,
chéng tiéu duong [2, 8, 11].

Saponin toan phan cua Tam thit c6 do tan
va hé s6 phan bd va kich thudc phan tir 16n it
thich hop dé duoc hap thu qua mang sinh hoc.
Ngoai ra ching cling nhanh chéng bi dao thai
khéi co thé, do d6 thoi gian ban thai ctia né
trong co thé ngin, sinh kha dung thap [8]. Véi
muc dich nang cao sinh kha dung, nghién ctu
dit van dé didu ché phytosome ciia saponin
toan phan Tam that dé sir dung bao ché thude
[7, 10, 13]. Phytosome saponin c6 cau tric dang
mang kép phospholipid, phén than nudc hoa tan
saponin bén trong va phan phospholipid théan
dau bén ngoai. Céu tric nay gitp saponin dugc
hap thu tot hon, thoi gian ban thai dai hon [4,
5]. Nghién ctru ciing dat van dé danh gid hiéu
sudt qua trinh tich chiét, quid trinh tao
phytosome, cdc dic diém, tinh chit cua
phytosome diéu ché duoc.

2. Pdi twong va phwong phap nghién ciru
2.1. Béi tuwgng nghién citu

Cu Tam thét (Panax notoginseng (Burk.) F.
H. Chen) duogc thu hdi & Simacai, Lao Cai vao
thang 10/2014 va dugc giam dinh thyc vét hoc
béi BO mon Duogc liéu & Duoc hoc ) truyén -
Khoa Y Dugc, PHQGHN. Mau tiéu ban (PNS-
001) duoc luu gitr tai Khoa Y Duoc,
DPHQGHN.

2.2. Phuong phdp nghién ciru

2.2.1. Phwong phdp nghién ciru thanh phan
saponin ciia Tam thdt

2.2.1.1. Phwong phdp phdn ldp cdc hop
chdt. Séc ky 16p mong (TLC): Séc ki 16p mong
duoc thyc hién trén ban méng trang san DC-
Alufolien 60 F,s, (Merck 1,05715). Phat hién

chat bang den tir ngoai budc song 254 va 366
nm hogc ding thudc thir hién mau 1a dung dich
H,504 10% dugc phun déu 1én ban mong, sdy
kho rdi ho néng trén bép dién tir tir dén khi hién
mau. Sic ki cot (CC): Séc ky cot dugc tién hanh
v6i chat hap phy 1a silica gel pha thudng va pha
dao (c& hat 63-200, 40-63 um, Merck, Duc).

2.2.1.2. Phuong phdp xdc dinh cdu triic héa
hoc cdc hop chdt. Diém néng chay do trén may
Stuart SMP3. Ph6 khi lugng ESI-MS do trén
hé thong Alient 1260 series LC-MS ion trap.
Phd cong huéng tir hat nhan 'H-NMR, “C-
NMR, DEPT dugc ghi trén may JEOL ECX
400 MHz, chuan ndi TMS (tetramethyl silan).

2.2.1.3. Qui trinh chiét xudt va phan ldp.
Mau ca Tam thit (500 g) sau khi rira sach, phoi
kho, xay-nghién nh6 duoc ngam chiét ky bang
dung mdi ethanol 80% 3 lan (mdi lan 3 L) st
dung thiét bi chiét siéu am & 40°C trong 5 gio.
Céc dich chiét ethanol thu dugc dugc loc qua
glay loc, gom lai va cét loai dung mo6i dudi ap
sut giam cho 86,4 g (17,28% khdi lugng kho)
cao etanol toan phan. Lay 86,0 g cao chiét hoa
tan trong nudc cat (600 mL) va chiét phan b
bing hexane, axetat va BuOH (mdi dung méi 3
lén, mdi 14n 600 mL). Cac phan doan hexane,
etyl axetat, BuOH dugc cat loai dung mdi dudi
4p suat giam dé thu duoc phan doan tuong ung:
phan doan hexan (2,6 g), phan doan etyl axetat
(33,8 g) va phan doan BuOH (60,7 g).

Tién hanh tich sic ky cot phan doan chiét
BuOH (40,0 g) trén c6t sac ky silica gel (D85
mm X 90 mm) ria gidi voi hé dung mdi cé do
phan cuc ting din bao gém CH,Cl,-MeOH
(20:1—1:1, v/v, mdi phan doan 600 mL) thu
duoc 5 phan doan ky hiéu 1a F1~F5.

Tu phan doan F2 (3,3 g), chay sdc ky cot
silica gel (040 mm x 300 mm) véi hé pha dong
CHCl;-MeOH-H,O (5:1:0,1, v/v/v, 2,5 L) thu
duoc 4 phan doan nho hon la F2.1~F2.4. Tinh
ché phan doan nho F2.2 (380 mg) bang sic ky
cOt pha ddo YMC C-18 st dung hé dung mdi
rua giai MeOH-H,O (6:5, v/v, 1,5 L) thu dugc
hop chit 1 (65 mg). Tuong tu, phin doan F2.4
(550 mg) cho qua cot sic ky pha ddo YMC C-
18 sir dung hé dung moéi rua giai MeOH-H,0
(2:1, v/v, 1,5 L) thu dugc hop chét 2 (53 mg).
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Tu phan doan F4 (12.0 g), chay sdc ky cot
silica gel (060 mm x 300 mm) véi hé pha dong
CHCI;-MeOH-H,0 (4:1:0,15, v/v/v, 2,5 L) thu
duoc 6 phan doan nho hon la F4.1~F4.6. Sau
d6, phan doan F4.3 (2300 mg) dugc tinh ché
bang sic ky pha dao YMC C-18 sir dung hé
dung méi rtra gidi MeOH-H,O (5:3, v/v, 1,8 L)
thu dugc hop chét 3 (50 mg) va 4 (47 mg). Cudi
cling, hop chit 5 (86 mg) dwoc phén 1ap tir phan
doan F4.5 (1100 mg) bang sic ky pha dao
YMC C-18 stt dung h¢ dung mdi rira gidi
MeOH-H,O (7:3, v/v, 1,4 L).

2.2.2. Phwong phdp diéu ché phytosome
clia saponin toan phan

2.2.2.1. Nguyén lidu va cdc thiét bi tién
hanh thi nghiém: Saponin toan phan dugc tich
chiét tir cii Tam that trong & ving Tay Bic.
Phospholipid dung trong thi nghiém la: PEG-
phospholipid N-(carbonyl
methoxypoyethyleneglycol 2000)-1,2-
distearoyl-sn-glyero-3-phosphoethanolamine,
sodium salt (MW= 2810) dugc mua tr Lipoid
GmbH Corp (Ptrc).

2.2.2.2. Cdc budc tzen hanh thi nghi¢m:
Saponin toan phan tach chiét tir Tam that (1.0 g)
duogc hoa tan voi 10 ml aceton v6i khudy tir gia
nhi¢t trong binh 250 mL. Phospholipid ciing
dugc hoa tan trong 40 mL methylene chloride
(CH,Cl,) khuay déu va dun nhe, sau d6 dua vao
cung mdt binh chira saponin 250mL trén. Dun
hoi luu nhe & nhiét do khoang 50°C trong thoi
gian 3h, sau d6 dem chu’ng cét bang mdy cd
quay dé loai bo dung méi. San phdm cho tia
trong 50 mL hexan (CgH,4), loc tha va ria tda
bang 40 mL hexane lanh va 40 ml acetone lanh,
say va hut & 4m chéan khong. Thuc hién vai ti 18
khéi lwong saponin: phospholipid khac nhau.

2.2.2.3. Xdc dinh ham lwong saponin tgo
phure saponin -phytosome

Phytosome saponin di diéu ché dugc cho
vao ethanol 10% trong nudc ¢ 4°C, cho siéu am
5 phuit, loc qua mang loc 0,45 micromet (3 lan).
Thu lay dich loc, ly tam 13000 vong/phit trong
10 phut, hut lay phan dich trong sudt. C6 quay
phan dich trong suot, sdy chan khong, xdc dinh
khoi lu’orng bang cin phan tich. Ham luong
saponin trong phytosome (%) = 100 X (khoi
lugng saponin toan phan - khi lugng saponin
tu do) / (kh01 luwong saponin tu do) [3, 14]

2.2.4. Phan tich quang phé hong ngoai (IR)
va phan tich nhiét quét vi sai (DSC). Phan tich
quang phd hong ngoai nham tim ra sy hién dién
ciia lién két hidro trong phtic saponin -
phytosome. Phan tich nhiét quét vi sai (DSC)
duoc thuc hién trén Mettler DSC 30S (Mettler
Toledo, US). Tién hanh ddnh gid miu nguyén
liéu phytosome, dugc niém phong trong nhom
ubn, toc do gia nhiét 10 °C/phit, théi khi
nitrogen luu lugng 60 ml/phit. Xdc dinh céac
tinh chat chuyén pha nhiét ctia mau théng qua
viéc do dong nhiét toa ra (hodc thu vao) tir mot
méu dugc dbt néng trong dong nhiét véi céc te
d6 khac nhau.

3. Két qua nghién ctru va ban luan

3.1. Nghién ciu qui trinh chiét cao saponin
toan phan va thanh phan saponin cua Tam thdt
thu hdi o Tay Bdc

Qui trinh chiét cao saponin toan phan

Béng cdc ki thuat chiét siéu 4m, phan doan
bang cic dung mdi phan cuc khdc nhau di thu
duogc cao saponin toan phan Tam that véi hiéu
sudt cao (12,14 % khéi luong kho dugc liéu).
Két qua phan tich dinh tinh bing SKLM cho
thdy cao saponin toan phin c6 ham luong cic
saponin cao bao gébm ginsenoside Rgl, Rbl,
Rc, Rd va Re.

3.2. Chiét tach va xdc dinh cdu triic 5 thanh
phan saponin chinh cua tam that

Béng ph01 hop da dang cdc phuong phdp
sic ky bao gom SKLM va sic ky cot ding
silica gel pha thuong va pha dao thu dugc 5 hgp
chat saponin chinh tir cic phan doan saponin
toan phan cia cii Tam that Tay Bic. Cac hop
chét phan 1ap dugc dugc xidc dinh cAu tric héa
hoc trén co so céc phuong phdp héa 1y bao gdbm
phuong phdp cong hudng tor hat nhan NMR
(Nuclear Magnetic Resonance) va phd khéi MS
(Mass Spectroscopy) két hop véi so sanh voi dit
lidu cong bd trong céc tai liéu tham khao [12,
16]. Cau triic héa hoc cia 5 hop chét duge minh
hoa trong hinh sau:



N.T. Thiiy va nnk. / Tap chi Khoa hoc PHQGHN:

Khoa hoc Y Duoe, Téap 32, S6 1 (2016) 18-24 21

R1 Ry R3

R Ry

Ginsenoside Re (1) H Glc 2Rha  Glc

Ginsenoside Rg4 (2) H Gle Gle

Ginsenoside Rd (3) Glc2Glc  Glc

Ginsenoside Rc (4) Glc —2Gic Gle ﬁAra(f)

Ginsenoside Rb; (5) Glc-2Glc  Gle-8Glc

Glc: B-D-glucopyranosyl
Rha: a-L-rhamnopyranosy!
Ara (f): a-L-arabinofuranosyl

Hinh 1. C4u tric ctia 5 hop chit saponin thu duoc tir Tam that Tay Bic.

3.2. Piéu ché, t6i wu héa 1y 1é va ddnh gid déc tinh phytosome ciia saponin toan phan Tam thdt

3.2.1. Piéu ché va téi wu hoa qui trinh bao ché phirc phytosome ctia saponin Tam thét
Bang 1: Hi€u suat cua qua trinh dicu ché phytosome tur saponin va phospholipid.

Miu  Luwong saponin Luwong Ty 18 khoi Lwong phitc  Hiéu suit
) (g phospholipid (P) lwgng (S:P) phytosom (%)
(8) (®
1 1,003 1,004 1:1 1,405 70,00%
2 1,000 2,000 1:2 2,175 72,50%
3 1,007 3,007 1:3 3,563 88,76%
4 1,000 4,000 1:4 3,626 72,52%

Theo két qua & bang 1, nhan thay hiéu sut qua trinh diéu ché phytosome — saponin theo céc ti 1¢
m(saponin) : m(phospholipid) khac nhau (1:1, 1:2, 1:3, 1:4) dat cao nhat véi ti 1¢ 1:3 (hiu suat

88,76%) va thip nhat khi ti 16 1:1 (hiéu suét 70%).

3.2.2. Ham lugng saponin tao phytosome

Béng 2: Két qua phan tich ham lugng saponin tao phytosome.

Miu  Hon hop sin Lwong phirc phytosome Luwong saponin ty  Ham luwong tao
phé‘im (gr) saponin (gr) do (gr) phire (%)
1 0,504 0,310 0,194 46,08%
2 0,500 0,430 0,070 69,55%
3 0,507 0,466 0,041 71,39%
4 0,500 0,464 0,036 73,89%

Qua ham luong saponin tao phytosome
dugc xac dinh, ghi trén bang 2, thi voi ti 1€
saponin/phospholipid la 1:3 va 1:4 luong
saponin tao phytosome cao (twong Ung la
71,39% va 73,89%), trong khi vai ty 1€ 1:1 va
1:2 lwong saponin tao phytosome kha thap
(twong tng 46,08% va 69,55%). Dua vao phan

tir khoi ctia phospholipid (MW=2810) va phan
tir khéi ciia cdc saponin thanh phan (khoang tir
800-1200) tirc 1a gap 2,3-3,5 1an ta théy ti 1& t5i
uu dé diéu ché phytosome cho hi¢u suat cao
nhét 1a ti 16 khdi lugng 1:3 va ti 1é mol 1a 1:1
cua saponin va phospholipid.
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3.2.3. Pdac tinh cam quan, nhiét do nong chay

Phytosome thu duoc 1a chit bot min, mau
trang nga; c6 nhiét d6 néng chay 143-145°C.

3.2.4. Phan tich phé hong ngoai (IR)

Trong khoang 3200 - 3600 cm™, xuét hién
dinh moi trong phtic phytosome (C) & 3564.,45
cm’, chimg t6 ¢6 sy hinh thanh lién két H giira
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saponin va phospholipid trong qué trinh tao
phytosome.

Trong khoang tir 1760 - 1670 cm’, xuét
hién dinh méi & 1734,01cm™ phiic (B) va phiic
tinh ché (C), chiing t6 sy cé mat cua
phospholipid trong phuc (Hinh 2).
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Hinh 2. Phd hdng ngoai cua mau saponin toan phan (A)
va dang bao che phytosome (B, C).

Trong biéu d6 saponin (A) va phtc tinh ché
(C), mot s6 dinh tir 3 mién dao dong c6 vi tri
turong quan thé hién 16p phospholipid bao phia
ngoai quanh saponin, diéu nay dan dén sy thay
d6i s6 liéu nhu & (B) va (C), c6 nhitng dinh dic

trung & vi tri gidng nhau ching t6 sy tham gia
cua phospholipid trong phitc phytosome
saponin. Hon nita, sy hép thu IR ¢ 1641cm™ do
lién két C=C ¢ C-24 cua phan t& nhém
dammarane — loai triterpenoid - chuyén 1én s6
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séng 1649 cm™, chung to sy tao thanh phuc
phytosome saponin.

3.2.5. Phdn tich nhiét quét vi sai (DSC).

Phtic hop phytosome cho hai dinh thu nhiét,
dinh thu nhiét tht nhat thdp & 84,40 °C, dinh
nay tao thanh do sy di chuyén manh khi ¢ nhiét
d6 cao ciia phan phian cyc trong phéan tir
phospholipid. Con dinh thir hai xuat hién dinh
nhon cao ¢ 381,39 °C do su chuyén trang thdi
tir gel sang long, sy phin huy giy mat khoi
luong va tao khi. O nhiét d6 cao, chudi PEG
trong phan tor phospholipid bi phan huay, gidi
phong ra ethylene glycol.

4. Két luan

Chiing toi da xay dung duoc quy trinh chiét
cao saponin toan phan tir cii cdy Tam thit trong
& Tay Bac véi hiéu suét cao. Bang phuong phap
sic ky phan 1ap dugc 5 chét saponin chinh tir
phan doan saponin toan phan. Cau tric cua cic
hop chat dugc ching minh dya trén co s¢ phan
tich phd khdi luong MS, phd cong hudng tir
NMR va so sanh véi s liéu cong bd trong cic
tai liéu tham khao. TUr saponin toan phan, di
diéu ché thanh cong, toi uu héa ty 1¢ thanh phan
va nghién ciu mot $6 dac diém cua dang bao
ché phytosome saponin ciia cAdy Tam that thu
héi & Tay Bic.

Céc nghién ctru vé tic dung dugc If va sinh
kha dung cua phytosome saponin dang dugc
tiép tuc nghién ciru dé danh gid nhimg wu diém
ctia dang bao ché phytosome mang lai, bao gdm
tang kha nang hip thu, cai thién cdc dic tinh
dugc dong hoc cua saponin va ting hiu qua
diéu tri.

Loi cam on

Nghién ctru nay dugc tai trg boi Chuong
trinh khoa hoc va cong nghé trong diém Nha
nuéc phuc vy phét trién bén viing vung Tay
Béc trong dé tai “Nghién clru pht trién (theo

huéng GACP) va bao ché mot s6 ché pham tir
duoc liéu O dau, Y ’dT, Tam that, Pan sam o
vung Tay Bac”, ma s6: KHCN-TB.05C/13-18.
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Saponin Composition and Preparation of Saponin-Enriched
Phytosome Complex from Roots of Panax Notoginseng
Cultivated in Northwestern Vietnam
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Abstract: Panax notoginseng (Burk.) F. H. Chen (Araliaceae) is a precious and economically
valuable medicinal herb reportedly endemic to Northwestern Vietnam. However, until today, there
still exists a shortage of scientific data regarding the chemical compositions, biological and
phamarcological activities of Panax notoginseng obtained from this region. Furthermore, a
systematically phytochemical study towards establishing database or tools for quatitative and
qualitative evaluation of this precious medicinal materials has not been done despite the development
and utilisation of this herb in modern medicine and drug formulation are highly demanded. Thus, we
performed this study for the purpose of analysing saponin composition and preparation of saponin-
phytosome complex from roots of Panax notoginseng cultivated in Northwestern Vietnam. Intergrated
approach of liquid chromatography, mass spectrometry and nuclear magnetic resonance was
employed for chemical and structural analyses. The study resulted in identifying 5 saponin
compounds including ginsenosides Rc, Rd, Re, Rbl and Rgl. From saponin fraction, we
prepared saponin phytosome complex with a high yield of 88.76%. The analyses showed the
reactive saponin content accounting for more than 70%. This is the first report regarding the
formulation of saponin-enriched phytosome complex derived from P. notoginseng cultivated in
Northern Vietnam.

Keywords: Panax notoginseng, saponin, phytosome, Northwestern part of Vietnam.



