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Abstract

During the screening for biological active compounds from the medicinal plant Centella asiatica, a sample from Ho
Chi Minh City has been studied. From the ethanol extract of the plant six compounds: stigmasterol, B-sitosterol, asiatic
acid, madecassic acid, mixture of stigmasterol glucoside and B-sitosterol glucoside (1:1) and madecassoside have been
isolated. Their structures were determined by IR, MS and NMR (1D and 2D) spectroscopy as well as by comparison

with the literature data.
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1. DPAT VAN PE

Cay rau ma co6 tén khoa hoc la Centella asiatica
(L.) Urban (ho Hoa tan, Apiaceae) la mot trong
nhitng cay thudc duoc sir dung rong réi trong y hoc
cd truyén & Viét Nam va cac nudc khac trong khu
vuc déng A nhu: An Do, Trung Qubc, Thai Lan,
Indonesia, Sri Lanka. Rau ma moc tu nhién khap
noi, thuong thanh timg dam & vuon, bai ven sudi,
nuong ray, bo rugng cao va ven rirng. Ngudn rau mé
moc tu nhién & Viét Nam kha doi dao. Tuy vay, cay
chi duoc khai thac va st dung tai chd, chua tré thanh
mat hang thuong mai. Trong dan gian rau ma dugc
sir dung ca cdy dé 1am rau an, nudc udng, chita lanh
vét thuong, mun nhot, bao vé gan, st vang da, bénh
phong va mot s6 bénh khac [1-3]. Tuy da biét dén tur
lau, song gan ddy cac nha khoa hoc van phét hién
thém nhiéu tac dung chita bénh quy gia cua cay rau
ma [4-6]. Céc thanh phan hda hoc chinh cia cay rau
mé gom cac hop chit tritecpen va tritecpen glucosid
nhu axit asiatic, axit madecassic, asiaticosid,
madecassosid, brahmosid va brahminosid. Ngoai ra,
cdy rau ma con chira cac hop chit polyacetylen,
flavonoid, ancaloid, oligosacharid, vitamin C va tinh
dau véi mai thom dic trung [7, 8].

Thanh phan va ham luong cac chét trong cay rau
mé phu thudc nhiéu vao vi tri dia ly, méi truong sinh
thai, thoi gian thu hai cling nhu cach bao quan sau
khi thu hai. Trong bai bdo nay ching téi théng béao
viéc tach va tinh ché cac hop chit chinh cua cay rau

ma thu hai tai thanh phé Hd Chi Minh.
2. THUC NGHIEM
2.1. Hoa chit, thiét bi phan tich

Sic ky 16p mong (SKLM): Ban méng nhém
trang san silica gel 60GF,s,, d6 day 0,2 mm. Phan
lap cac chat bang phuong phap sic ky cot véi chat
hip phu Ia silica gel ¢& hat 0,40-0,63 mm (Merck).
Pho khdi ESI-MS dugc do trén may AGILENT,
1100 cua hang Varian (Hoa Ky). Phd cong huong tir
hat nhan 'H, *C-NMR do trén may Bruker Avance -
500, chét noi chuan la TMS cho *H- va tin hiéu dung
moi cho *C-NMR. Pho hong ngoai (FTIR) do dudi
dang vién nén KBr trén méay quang phod
IMPACT410 cua héng Nicolet, Hoa Ky.

2.2. Tach va tinh ché cac chat

Mau cay rau ma duoc thu hai tai Thanh phé Ho
Chi Minh vao thang 5 nam 2013. 1,2 kg rau ma kho,
dugc xay nho va ngam chiét 1an mét vai 5 lit etanol
90 % & nhiét do 80 °C trong 2 gio, loc qua phéu loc
thu dugc 3 lit dich chiét. Ba duoc chiét thém 2 lan
nita vai etanol (2 1an x 3 1it). Thoi gian rdt dich chiét
1a 2 gio/lan. Gop dich chiét lai, quay cit dung moi
dudi &p suat giam & nhiét d6 50 °C, thu dwoc 158
gam can chiét EtOH. Can nay dugc ché thém nuéc
cAt. Sau d6 chiét 1an luot véi n-hexan, chloroform va
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n-butanol. Cac dich chiét duoc cit loai dung méi cho
dén khi kho, thu dugc 29 gam cin n-hexan, 33 gam
can chloroform va 50 gam can chiét n-butanol.

15 gam can chiét n-butanol dugc tach bang sic
ky cot silica gel Merck (c& hat 0,043-0,063 mm), rira
giai bang hé dung mdi CH,Cl,/MeOH véi ti Ié

HO

1. Stigmasterol 2. B-Sitosterol

N
OH HO™ OH

4. Axit madecassic

5. Stigmasterol glucoside
+ B-sitosterol glucoside

Tran Van Léc va cong su

MeOH ting dan: 95:5, 90:10, 80:20 va 70:30, da
phan lap duoc 6 chat: stigmasterol (1), f-sitosterol
(2), axit asiatic (3), axit madecassic (4), stigmasterol
glucosid + pB-sitosterolglucosid (1:1) (5) va
madecassosid (6).

HO.,

HO

3. Axit asiatic

OH OH

6. Madecassosid

Hinh 1: Céc chat phan lap tir cAy rau ma thu tai Thanh phé H6 Chi Minh

Chat 1: Stigmasterol

Pho khéi ESI-MS ion dwong m/z 395 (100, [M+1-
H,0]"). Phé 'H-NMR (CDCls, 500 MHz) & (ppm), J
(Hz): 0,70 (3H, s, H-18); 0,79 (3H, d, J = 6,4 Hz, H-
26); 0,80 (3H, t, J = 7,5 Hz, H-29); 0,84 (3H, d, J =
6,4 Hz, H-27); 1,01 (3H, s, H-19); 1,02 (3H, d, J = 6,7
Hz, H-21); 3,51 (1H, m, H-3w); 5,02 (1H, dd, J = 8,7;
15,2 Hz, H-22); 5,16 (1H, dd, J = 8,6, 15,2 Hz, H-23);
5,35 (d, J = 5,4 Hz, H-6). Ph6 ®*C-NMR (CDCl, 125
MHz) & (ppm): 37,3 (C-1); 31,7 (C-2); 71,8 (C-3);
42,4 (C-4); 140,8 (C-5); 121,7 ( C-6); 31,9 (C-7);
31,9 (C-8); 50,2 (C-9); 36,6 (C-10); 21,1 (C-11); 39,7
(C-12); 42,3 (C-13); 56,9 (C-14); 25,4 (C-15); 28,9
(C-16); 56,0 (C-17); 12,2 (C-18); 19,0 (C-19); 40,5
(C-20); 19,4 (C-21); 138,3 (C-22); 129,3 (C-23); 51,3
(C-24); 31,9 (C- 25); 19,0 (C-26); 21,1 (C-27); 25,4
(C-28); 12,2 (C-29).

Chat 2: g-sitosterol

Phd 'H-NMR (CDCl;, 500 MHz) & (ppm), J
(Hz): 0,68 (3H, s, CH;-18); 0,77 (3H, d, J = 6,6 Hz,
CH,-27); 0,84 (3H, d, J = 6,6 Hz, CH3-26); 0,85
(3H,d, J =7,0 Hz, CH;-21); 0,91 (3H, t, J = 6,4 Hz,
CH;-29); 1,01 (3H, s, CH3-19); 3,52 (1H, m, H-3a);
5,35 (1H, m, H-6).

Chadt 3: Axit asiatic

Phé *H-NMR (CD;0D, 500 MHz) & (ppm): 0,72
(3H, s, CHs); 0,87 (3H, s, CH3); 0,92 (3H, d, J = 6,5
Hz, CH,); 0,99 (3H, br.s, CH;); 1,07 (3H, s, CHy);
1,16 (3H, s, CHg); 2,24 (1H, d, J = 11,5 Hz, H-18);
3,30 (1H, d, J = 11,0 Hz, H-23a); 3,39 (1H, d, J =
9,5 Hz, H-3a); 3,54 (1H, d, J = 11,0 Hz, H-23b);
3,72 (1H, m, H-2B); 5,26 (1H, br.s, H-12). Pho khoi
ESI-MS ion &m m/z 487 [M-H]".
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Chat 4: Axit madecassic

Pho 'H-NMR (CD;0D, 500 MHz) &(ppm): 0,92
(3H, d, J=6,5 Hz, CH;); 0,99 (3H, s, CH5); 1,07 (3H,
s, CH3); 1,10 (3H, d, J = 6,5 Hz, CHa); 1,30 (3H, s,
CH3); 1,40 (3H, s, CH3); 3,31 (1H, d, J = 9,5 Hz, H-
3a); 3,46 (1H, d, J = 11,0 Hz, H-23a); 3,61 (1H, d, J
= 11,0 Hz, H-23b); 3,78 (1H, m, H-2B); 4,40 (1H, m,
H-6); 5,31 (1H, m, H-12). Phé khi (ESI-MS) cho pic
ion gia phan tir tai m/z 505 [M+1]".

Chdt 5: Hén hop stigmasterol glucosid va g-
sitosterol glucosid

Ph6 'H-NMR (CDCls, 500 MHz) & (ppm): 0,80
(3H, d, J = 10,0 Hz, CH3); 0,90-0,96 (6H, 2 X CHy);
1,04 (3H, d, J = 6,5 Hz, CH3); 1,11 (3H, s, CHy);
1,15 (3H, d, J = 10,0 Hz, CH,); 3,03-3,04 (1H, m);
3,14-3,16 (1H, m); 3,18 (1H, d, J = 4,5 Hz); 3,24-
3,28 (1H, m); 3,55-3,61 (1H, m); 3,76-3,80 (1H, dd,
J=5,0; 55 Hz); 4,35 (1H, d, J = 8,0 Hz); 4,58 (1H,
t, J = 6,0 Hz); 5,01 (1H, d, J = 4,0 Hz); 5,04 (d, J =
4,5 Hz); 5,47 (1H, br.s).

Chdt 6: Madecassosid

Phé *H-NMR (CD;0D, 500 MHz) §(ppm): 0,72
(3H, s); 0,86 (3H, s); 0,92 (3H, d, J = 6,0 Hz); 0,99
(3H, br.s); 1,08 (3H, s); 1,15 (3H, s); 1,29 (3H, d, J
= 6,5 Hz); 2,26 (1H, d, J = 11,0 Hz); 3,99 (1H, m);
4,10 (1H, d, J = 11,0 Hz); 4,40 (1H, d, J = 8,0 Hz);
4,87 (1H, s); 5,27 (1H, br.s); 5,32 (1H, d, J = 8,0
Hz). Phé *C-NMR (CD;OD, 125 MHz) & (ppm):
CHs: 13,96; 17,65; 17,84; 17,92; 18,06; 21,57,
24,01; CH,: 19,08; 24,51; 25,22; 29,26; 31,68;
33,58; 37,58; 61,89; 66,37; 69,64. CH: 40,20; 40,37;
48,20; 54,06; 69,64; 70,62; 70,98; 72,21; 72,39;
73,73 (2CH); 75,24; 76,67; 76,81 (2CH); 77,84;
78,14; 78,22; 79,50; 95,79; 102,83; 104,44; 126,92.
C: 38,97; 40,94; 43,38; 44,10; 49,85; 139,32;
177,95. Phé ESI-MS ion dwong: m/z 975 [M+1]",
CigH7504.

3. KET QUA VA THAO LUAN

Chat 1: Puoc phan lap duéi dang tinh thé mau
tring, diém néng chay 169-171°C.

Phé 'H-NMR cho thdy c6 hai nhém metyl véi
cac tin hiéu singlet tai 5, = 0,70 (3H, s, H-18) va 3y
= 1,01 (3H, s, H-19), ba nhém metyl gan voi —CH
véi cac tin hiéu doublet tai: 84 =0,79 (3H,d, J=6,4
Hz, H-26), 0,84 (3H, d, J = 6,4 Hz, H-27), 1,02 (3H,
d, J = 6,7 Hz, H-21) va mdt nhdm metyl gan vai —
CH, vai tin hiéu triplet tai: 64 = 0,80 (3H,t,J =75
Hz, H-29). O vung trudng thap cho tin hiéu cong
hudng caa mot olefin proton & = 5,35 (1H, br.s, H-6)
va hai olefin proton & = 5,02 (1H, dd, J = 8,7; 15,2
Hz, H-22) va 5,16 (1H, dd, J = 8,6; 15,2Hz, H-23);

Thanh phan héa hoc ciia cdy rau ma...

mot proton cachinol: 6 = 3,51 (1H, m, H-3a) ching
minh cho nhom S-OH & vi tri Cs. Phd *C-NMR va
DEPT cho tin hiéu cong hudong cua 29 cacbon, trong
d6 c6 3 cacbon bac bén, 11 cachon bac ba, 9 cachon
bac hai va 6 nhém metyl. Pho *C-NMR ciing cho
tin hiéu cong huong cua hai lién két doi ¢ vi tri Cs=
Ce: (6 = 140,8 va 121,7) va vi tri Cpp = Cy3: (8 =
138,3 va 129,3). Phé khéi ESI-MS cho pic ion tai
m/z 395 [M- H,O+H]". Pic nay la pic co ban, hinh
thanh do tao thanh din xuét dien lién hop (3,5-dien)
sau khi phan tir 1 bi tich mot phan tir nudc. Két hop
cac dir kién phd ESI-MS, phé *H-NMR, *C-NMR,
pho DEPT va so sanh véi sb liéu trong tai lidu [9]
cho phép xac dinh cdu tric cua chat 1 Ia
stigmasterol.

Chat 2: duogc xéac dinh 1a g-sitosterol qua so sanh
s6 lieu phd *H-NMR va *C-NMR cua ching véi sb
liéu trong tai liéu [9].

Chét 3: duoc phan lap tir can chiét BuOH dudi
dang tinh thé mau tring (CHCIly/MeOH), diém nong
chay 324-326 °C.

Ph6 hdng ngoai: cho dinh hap thu dic trung cua
nhom hydroxyl (3411 cm™), nhém CH,, CH; (2930
va 2866 cm™). Phd *H-NMR cho thay c¢6 6 nhém
metyl trong d6 c6 4 nhom metyl gan véi cachon bac
4 véi céc tin hiéu singlet tai: 0,72; 0,87; 1,07; 1,16
va hai nhém metyl gan véi CH véi mot tin hiéu
doublet tai 6y = 0,92 (J = 6,5 Hz) va mét tin hiéu
singlet tu tai 54 = 0,99 ppm. Ngoai ra, trén phé cé
tin hiéu mot nhém CH, gan voi OH ¢ 8y = 3,29 (d, J
= 11,0 Hz, H-23a); 64 = 3,53 (d, J = 11,0 Hz, H-
23b); 2 nhém hydroxy gén véi CH ¢ 8 = 3,38 (d, J =
9,5 Hz, H-3) va 3,71 (m, H-2) va 1 tin hiéu cua ndi
d6i & 8 = 5,26 (br.s, H-12). Ph6 *C-NMR va DEPT
ctia chat 3 ¢6 mat cua 30 cacbon trong d6 ¢ 6 nhom
metyl, 9 nhém cacbon bac 2, 8 nhom cacbon bac 3
va 7 nhom cacbon bac 4, nhom cacboxylic véi 6 =
181,6 ppm va tin hiéu ndi doi Ci, = Cy3 (8 = 139,8,
126,6 ppm). Phd H-H-COSY cho thiy cd su tuong
tac gitra hai proton ¢ &u: 3, 29 (d, J = 11 Hz); 3,53
(d, J = 11 Hz) gén tryc tiép vé6i cacbon & vi tri C-23,
proton ¢ & = 3,38 (J = 9,5 Hz, H-3) twong tac vai
proton & & = 3,71 (m, H-2). Phd HSQC cho thay rd
gitra H-2 (3,72 ppm) va C-2 (69,7 ppm), gitta C-3
(72,2 ppm) va H-3 (3,38 ppm), tuong tac gitra C-12
(126,6 ppm) va H-12 (5,26 ppm). Phé khdi (ESI-
MS) cho pic ion gia phéan tir tai m/z 487,4 [M-H]". So
sanh cac sé liéu phd MS, *H- va *C-NMR cua chat
3 voi sb lidu cua axit asiatic trong tai liéu [10, 11],
thiy hoan toan tring khép. Do vy c6 thé két luan
chat 3 chinh 12 axit asiatic.

Chat 4: Ph6 hong ngoai ciia chit 4 cho dinh hap
thy déc trung ctia nhém hydroxyl (3416 cm™), nhom
CH,, CHs (2930 va 2867 cm™). Phé 'H-NMR cho
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thay c6 4 metyl singlet, hai metyl doublet tai 0,92 va NXB Khoa hoc va ky thuat Ha N¢i, trang 791(1995).
1,10 ppm. Ngoai ra trén pho c6 cac tin hiéu cia 3. Pham Hoang Ho, Cay cé Viét Nam, Quyén II, trang
nhom hydroxymetin (-CHOH) tai &: 3,31 (d, J = 477, Nxb. Tre (2000).

9,5 Hz, H-3); 4,40 (m, H-6); tin hiéu ¢ 64 = 5,31 4. RenL., Cao Q. X,, Zhai F. R., Yang S. Q., Zhang H.
ppm dac trung cho nhdm metin olephinic (=CH) va X. Asiatic acid exerts anticancer potential in human
2 tin hiéu doublet dic trung cho nhém CH, gin voi ovarian cancer cells via suppression of PI3K/Akt/

OH tai 4 3,46 va 3,61 ppm. Su c6 mat caa cic mTOR signalling, Pharmaceutical Biology, 1-4
nhém nay dwoc cung ¢b bai cac tin hiéu trén phd (2016). S
3C-NMR & 8¢: 69,6 ppm (C-2), 78,2 (C-3), 68,4 (C- 5. Ratz-Lyko A., Arct J., Pytkowska K. Moisturizing
s 1en [P A1)y s 13 and Antiinflammatory Properties of Cosmetic
Elil)l,\/llFfeségavihlé?gA’fog%Fi)rg (rcﬁlzang(?hgtml)l. Ec’??:l]rl;lgvshugg Formulations Containing Centella asiatica Extract,

A Indian Journal of Pharmaceutical Sciences, 78(1), 27-
cacbon véi chat 3. 33 (2016).

hAPh(:) khéll(ESI'MI\S/I) 110? du’o‘ngA ‘i_hf’ p'ﬁ;'?ﬂ g'%‘ 6. Hashim P, Sidek H., Helan M. H. M., Sabery A,
phan tu tai m/z 505 [M+1]". Cac 6 liu pho "H- va Palanisamy U. D, Ilham M. Triterpene Composition

“C-NMR cua chit 4 hoan toan pht hop v6i so liéu and Bioactivities of Centella asiatica, Molecules, 16,
cua axit madecassic trong [12]. Do d6 chat 4 chinh Ia 1310-1322 (2011).

axit mgdecassn:,, mot trong cac triterpen chinh €0 7 orhan 1. E. Centella asiatica (L.) Urban: From
trong cay rau ma. TraditionalMedicine to  ModernMedicine  with

Chat 5: Hon hop stigmasterol glucoside+p- Neuroprotective Potential, Evidence-Based
sitosterol glucoside dugc phan lap duéi dang tinh thé Complementary and Alternative Medicine, 1-8,
mau trang, Ry = 0,4 (CH,Cl,:MeOH = 85:15). (2012).

So sénh cac di kién pho ESI-MS m/z 575 va 577 8. Tripathi G, Mishra S, Upadhyay P, Purohit S, Dubey
[M+1]*, phd *H, *C-NMR va DEPT vi tai liéu cua G. P. Ethnopharmacological Importance of Centella
hén hop stigmasterol glucoside + p-sitosterol asiatica with Special Reference to Neuroprotective
glucoside [13], cho phép xac dinh ddy 1a hon hop acti\_/ity, Asian Journal of Pharmacology and
stigmasterol glucoside + B-sitosterol glucoside. Ty ¢ Toxicology, 3(10), 49-53 (2015).
gitra hai chat nay trong hdn hop 1a 1:1, duoc x4c 9. SuK. Gong M., Zhou J., Deng S. Study on chemical
dinh théng qua tich phan trong phé *H-NMR. composi_tion of  Nauclea o_fficinalis leaves,

Chét 6: Chat 6 duogc tach ra dudi dang bot mau zggegg‘;"t'ona' Journal of - Chemistry, 1(2), 77-81

tring, c6 R; tring voi Ry cua madecassosid chuan _
tach tir cay rau ma trong phong thi nghiém cua 10- Jeong B. S., Kyeong M. Kim Y. C, Lee E. S.
chiing t6i. Phé *H va *C-NMR cua chit 6 chira cac Modification of C2 Functional Group on Asiatic Acid
PE-FRR . ~ A d the Evaluation of Hepatoprotective Effects, Arch
tin hiéu cong huong nhu da dua trong phan thuc an

nghiém va hoan toan phil hop voi tai ligu tham khao o Res, 30(3), 282:289 (2007).

[12, 14]. Vay c6 thé két luan chét 6 Ia madecassosid, 11+ Bisoli E., Garcez W. S., Hamerski L., Tieppo C.,

g . A A . Garcez F. R. Bioactive Pentacyclic Triterpenes from
mat triterpen glycossid phod bien trong cay rau ma. the Stems of Combretum laxum, Molecules, 13, 2717-

Loi cam on. Chiang toi chan thanh cim on Quy 2728 (2008).
Phat trien Khoa hoc Cong nghé Quéc gia 12. Matsuda H., Morikawa T., Ueda H., Yoshikawakyoto
(NAFOSTED) di tdi tro kinh phi théng qua dé tai, M. Structures of New Ursane-and Oleanane-Type
ma sé 104.01-2012.33. Triterpene Oligoglycosides, Centellasaponins B, C,
and D, from Centella asiatica Cultivated in Sri
TAI LIEU THAM KHAO Lanka, Chem. Pharm. Bull, 49(10), 368-1371 (2001).
- ) ) 13. WHO monographs on selected medicinal plants, (1),
1. Do Huy Bich va cs. Cay thuoc va déng vdt lam thuac (1999).

o Viet Nam, Nxb. Khoa hoc va Ky thuat Ha Noi, t3p 14 pinhas H., Bondiou J. C. Sur la constitution chimique

I, 58?'593 (2003). ) ) de la partie glucidique du madécassoside, Bulletin de
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