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Tom tdt:

Nghién ctiru ndy dwoc thwe hién nham phan tich va xac dinh mét s6 thanh phan héa thwc vat cia cao chiét
tir hoa Chiéu tim (Ruellia brittoniana L.) bang cach ap dung cac phwong phap phan tach sac ky két hop véi
cac ky thuéit phén tich hién dai. Tir phin doan n-hexane, hai hop chit lupeol (1) va 3,4-seco-friedelan-3-oic
acid (2) da dwoc phan lap. Phian doan ethyl acetate da phan 1ap dwoc thém bén hop chit: quercetin (3),
apigenin (4), 2-0-methyl-a-D-fructofuranoside (5), va apigenin 7-0-B-D-glucuronide methyl ester (6). Viéc
giai doan ciu tric héa hoc va nhian danh cac hop chit nay dwa trén cac sé liéu phé ESI-MS, 1H-NMR va
13C-NMR, két hg'p v&i viéc so sanh v&i cac tai liéu da cong b trwedrc day. Trong sau hgp chit dworc nhin danh
c6 ba hop chit 2, 5 va 6 lan dau tién dwoc bio cio hién dién & hoa Chiéu tim. Két qua nay gop phin bo sung
hiéu biét vé thanh phan hoéa thwc vit caa loai, lam co’ s& cho cac nghién ciru ti€p theo vé hoat tinh sinh hoc,
danh gia dwoc ly va tiém nang wwng dung cac hop chat tw nhién trong linh virc dworc liéu.

Tir khéa: apigenin, ciy Chiéu tim, lupeol, quercetin, Ruellia brittoniana, 3,4-seco-friedelan-3-oic acid.
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Abstract:

This study was conducted to analyse and determine some phytochemical components of the extract
from Ruellia brittoniana L. flowers using chromatographic separation methods combined with modern
analytical techniques. From the n-hexane fraction, two compounds were isolated: lupeol (1) and 3,4-seco-
friedelan-3-oic acid (2). The ethyl acetate fraction afforded four additional compounds: quercetin (3),
apigenin (4), 2-0-methyl-a-D-fructofuranoside (5), and apigenin 7-0-f-D-glucuronide methyl ester (6). The
chemical structures of these compounds were elucidated and identified using electrospray ionisation mass
spectrometry (ESI-MS), together with 'H- and **C-nuclear magnetic resonance (NMR) spectroscopic data,
in conjunction with comparisons to previously published literature. Among the identified constituents,
compounds 2, 5, and 6 are reported for the first time from the flowers of R. brittoniana L. These findings
contribute to a better understanding of the phytochemical composition of this species and serve as a basis
for further research on biological activities, pharmacological potential as well as the feasibility of medicinal
research on natural products.
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1. Ddt van de

CAay Chiéu tim c6 tén khoa hoc 1a Ruellia brittoniana
(L.) [1] hay Ruellia simplex C. Wright, Ruellia angustifolia,
Cryphiacanthus angustifolius Nees, Ruellia tweediana | 2-
4]1a mot loai thure vat than thao séng lau nam thudc ho O
r6 (Acanthaceae), xuit hién pho bién & cac vung khi hau
néng dm. Ciy nay thuwong dwoc trong xung quanh cac
toa nha va khu dan cw d€1am canh. Cac nghién ctru truéc
day da chirng minh rang R. brittoniana thé hién cac hoat
tinh sinh hoc nhw tinh chéng oxi héa [5, 6], chdng ung
thw [7] va chéng viém [5]. Cac nghién ctu hoa thuc vat
trén thé gi¢i trwedre day da phat hién sy hién dién cia mot
s6 hop chit thudc cdc nhém nhw steroid, triterpenoid,
flavonoid, lignan va mot s6 phenolic khac [5, 8-10]. Tai
Viét Nam, trwérc cong bo nay chi cé hai bai cta thanh vién
nhém ching t6i véi cac khdo sat bwde dau trén ddi twong
hoa Chiéu tim vé viéc ly trich hon hop anthocyanin lam
chat chi thi acid-base [11], danh gid ham lwgng flavonoid
toan phan va kha nang chéng oxi hda ctia cao chiét [12].
Tuy nhién, di¥ liéu nghién ctru toan dién vé thanh phan
ho6a hoc va tiém nang dwoc ly ca R. brittoniana van con
han ché. Nghién ctru nay nham muc dich b6 sung dir liéu
veé viéc mé ta dic diém hoa thwc vat ciia loai nay, dic biét
la trong diéu kién loai nay phin b6 & Viét Nam.

2. Thuc nghiém
2.1. Nguyén liéu thwc vt

Hoa Chiéu tim dwoc thu thap tir Tra On, tinh Vinh
Long, Viét Nam vao thang 6/2020. Trwéc do, cay nay da
dwoc dinh danh khoa hoc la R. brittoniana L. b&i PGS.TS.
bang Minh Quan, Khoa Sw pham Sinh hoc, Trwong Sw
pham, Pai hoc Can Tho vao thang 5/2018. Mau vat (ma
s6: CTUTP-2018) da dwgc lwu gitr tai Phong Thi nghiém
Héa sinh - Hitu co, Khoa Sw pham Héa hoc, Trwdng Sw
pham, Pai hoc Can Tho.

2.2. Phwong phdp thwc nghiém
2.2.1. Phwong phdp sdc ky

Chiét xudt chit ran thanh chit léng dwoc thuc
hién véi mot s6 dung moi thong dung nhw methano],
n-hexane va ethyl acetate. Sau dé, dich chiét dworc tach
dung moi dudi ap suit gidm bang may c6 quay RE-52A
(Trung Qudc).
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Sac ky 1¢6p méng (TLC) st dung silica gel Merck 60
F254 (d6 day 0,25 mm) trén cac ban méng nén nhém
trang sdn. Sw hién dién cta cac hop chit dwoc phat hién
bang cach quan sat dwdi dén UV & budc song 254 va
365 nm, hoic bang cach phun sulfuric acid 10% trong
ethanol valam néng & 105-120°C trong 1-2 phut. Péi véi
sac ky cot pha thwong (NP-CC), silica gel 60 (230-400
mesh ASTM, Merck) dwoc st dung lam pha tinh. Sic ky
pha ddo (RP-CC) st dung silica gel RPC-18, Merck. Viéc
tach cac hop phan duoc tién hanh véi cdc hdn hop dung
moi ty 1é thay ddi (gradient) theo hwéng ting (d6i voi
NP-CC) hoac giam (d6i véi RP-CC) dan dd phan cuc tir
cac don dung moi n-hexane, dichloromethane, acetone
va methanol. Hop chit c6 1ap thwong dwoc tinh ché bang
phwong phap két tinh trong dung moi tinh khiét.

2.2.2. Xdc dinh c6ng thtrc va nhdn danh

Diém néng chay duoc do bang thiét bi do nhiét do
néng chdy dung mao quan (RY-1, Trung Quéc) tai Pai
hoc Cin Tho. Cac phd 1D-NMR va 2D-NMR nhu: proton
(*H), carbon (**C) dwoc ghi v&i thiét bi FT-NMR Bruker
hoat déng & tin s6 500 hodc 600 MHz; khdi phd dwoc
phan tich bang hé théng HP 1100 series LC/MSD Trap
(Agilent, M¥) tai Vién Han lam Khoa hoc va Céng nghé
Viéet Nam.

2.3. Tdch chiét va cé ldap

Hoa Chiéu tim kho (1 kg) dwoc nghién va chiét xuit
bing methanol & 25-28°C (5 1, bon 1an, mdi 1an 48 gio).
Dich chiét methanol dwgc gop lai va c6 dac dwédi ap suat
gidm & 45°C ro6i sdy kho & 50°C thu dwgc 210 g cao MeOH
tho. Cao chiét nay dwoc 1am phan tan véi nwée 50°C va
1an lwot chiét phan b6 v&i n-hexane va ethyl acetate,
thu dworc cac cao phan doan twong &ng n-hexane (18 g),
ethyl acetate (26 g) va phan doan nuérc.

Cao n-hexane (18 g) dwoc thuwc hién NP-CC (kich
thudc cot: dwong kinh 10 cm x chiéu cao 25 cmy; silica gel:
0,9 kg), riva gidi bang hé n-hexane-acetone (gradient, 1:0
dén 0:1, v/v), thu dwoc 13 phan doan (H1-H13). Phan
doan H4 (0,18 g) dwoc tinh ché thém bing NP-CC vé&i
n-hexane-dichloromethane (6:4, v/v) thu dwoc hop chat
1 (39 mg). Phan doan H10 (2,29 g) dwoc tinh ché thém
bang NP-CC v&i n-hexane-acetone (75:25, v/v) thu dwoc
hop chit 2 (21 mg).
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Cao ethyl acetate (26 g) cling dwoc thwc hién NP-CC
twong tw (cung kich thwéce cot va lwong silica gel) s
dung hé CH,Cl,-MeOH (gradient, 1:0 dén 0:1, v/v), thu
dwoc 12 phan doan con (Eal-Ea12).Phan doan Ea7 (0,92
g) dugc tinh ché thém bang NP-CC véi hé CH,Cl,-MeOH
(gradient, 1:0 dén 0:1, v/v), sau d6 két tinh lai trong
methanol thu dwgc hop chit 3 (9 mg). Phan doan Ea9
(1,77 g) dwoc tiép tuc qua trinh NP-CC véi hé CH,Cl,-
MeOH (9:1, v/v) thu dwoc hop chit 4 (198 mg).

Phin doan Eal0 (1,79 g) dwoc tién hanh NP-CC st
dung CH,Cl,-MeOH (ty 1& 1:0 dén 0:1, v/v), thu dwoc 8
phan doan con (Ea10.1-Ea10.8). Phan doan Ea10.6 (480
mg) dwoc tinh ché trén NP-CC véi EtOAc-MeOH (9:1,
v/v), thu dwoc 5 phan doan (Eal0.6.1-Ea10.6.5). Phan
doan Ea10.6.1 (89 mg) dwoc tiép tuc tinh ché thém véi
RP-CC, str dung silica gel RP-C18 va hé MeOH-H,0 (ty lé
8:2, v/v) lam pha déng thu dwgc hop chit 5 (6 mg).

Phan doan Ea10.7 (149 mg) ciing dwgc tinh ché bang
NP-CC v&i hé CH,Cl,-MeOH (5:5, v/v) thu dwoc hop chat
6 (26 mg).

3. Két qua va ban luan
3.1. Pdc tinh vat Iy va dir liéu phé

Lupeol (1): Bt vé dinh hinh mau tring, mp. 215-
216°C. ESI-MS m/z: 427 [M+H]* (C,H,0). 'H-NMR,
13C-NMR: Xem bang 1.

3,4-seco-friedelan-3-oic acid (2): Tinh th€ mau tring,
mp. 118-120°C. HRMS m/z: 445,4102 [M+H]*(C, H,,0,).
'H-NMR, *C-NMR: Xem bang 1.

Quercetin (3): Tinh thé mau vang, mp. 315-316°C.
HRMS m/z: 301,0362 [M-H]" (CH,0,). 'H-NMR,
13C-NMR: Xem bang 2.

Apigenin (4): Tinh thé mau vang nhat, mp.345-
346°C. ESI-MS m/z: 269 [M-H] (CH, 0.). 'H-NMR,
13C-NMR: Xem bang 2.

2-0-methyl-a-D-fructofuranoside (5): Bo6t mau
tring, mp. 119-120°C. ESI-MS m/z: 192,7 [M-HJ, 216,8
[M+Na]*(C,H,,0,). '"H-NMR, *C-NMR: Xem bang 3.

14

Apigenin-7-0-3-D-glucuronide methyl ester (6):
Tinh thé mau vang nhat, mp. 244-245°C. HRMS m/z:
459,0921 [M-HJ (C,,H,,0,,). 'H-NMR, "*C-NMR: Xem
bang 2.
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3.2. Xdc dinh céng thirc héa hoc cua cdc hgp chdt
phan Idp

3.2.1. Hop chdt 1

Pho ESI-MS (+) cho thdy cac tin hiéuion phan ti gid tai
m/z 427 [M+H]* va m/z 409 [M+H-H,0]*, goi y xac dinh
céng thirc phan tir 1a C3oH500 (MW=426 dvC, 6 dd bat
bio hoa). Phé 'H-NMR cho thiy tin hiéu proton olefin tai
8,4,69 (1H, s) va 4,57 (1H, s), twong (rng véi mot nhom
isopropenyl; va mot proton carbinol tai 6, 3,19 (1H, dd,
J=4,5, 11,5 Hz) chitng té c6 mot nhém hydroxymethine
(>CH-OH). Bay tin hiéu cdng hwéng don clia cac proton
methyl duoc quan séat thdy & 6, 1,68, 1,03, 0,97, 0,94,
0,83,0,79 va 0,76 ppm.

Bang 1. Di¥ liéu phé NMR ciia cac hop chat 1 va 2.

Hop chit 1 (CDCL, 500/125 MHz)  Hop chat 2 (CDCL, 600/150 MHz)

Vi tri

8, (ppm), ] (Hz) 6.(ppm) &, (ppm), ] (Hz) 8. (ppm)

1 38,8 1,55 (1H, m) 211
2 27,5 2,38 (2H; ddd; 2,4;3,6;42) 373
3 3,19 (1H; dd: 4,5;11,5) 775 1783
4 389 1,10 (1H;m) 1,37 (1H;m) 36,1
5 0,68 (1H; d; 9,5) 554 378
6 184 1,15 (1H; m) 1,49 (1H;m) 39,0
7 343 1,38 (1H; m) 181
8 40,9 1,21 (1H; m) 53,0
9 50,5 39,1
10 37,2 0,82 (1H; m) 59,8
1 21,0 1,40 (2H; m) 35,2
12 252 1,30 (2H; m) 30,2
13 38,1 39,6
14 429 383
15 275 1,29 (1H; m) 1,48 (1H;m) 323
16 356 1,36 (2H; m) 36,1
17 430 30,0
18 483 1,52 (1H; m) 42,9
19 238(1H;dd; 6,0;11,0) 480 1,26 (1H; m) 353
20 151,0 282
21 1,91(1H;m) 29,9 1,23 (1H; m) 1,45 (1H; m) 329
22 40,0 0,92 (1H;m) 1,41 (1H;m) 39,3
23 097(3H;s) 28,0 0,77 (3H; £; 7,2) 7,6
24 0,76 (3H;5) 154 0,79 (3H; 5) 194
25 083(3H;5) 16,1 0,87 (3H; 5) 179
26 094(3H;s) 16,0 0,98 (3H; 5) 20,2
27 1,03(3H;s) 146 1,01 (3H; 5) 1838
28 0,79 (3H;s) 180 1,17 (3H; 5) 321
29 469 (1H;5) 457 (1H;s) 1093 0,94 (3H;s) 35,0
30 1,68 (3H;5) 193 0,99 (3H; 5) 31,9

Ngudn: Nhém téc gia tdng hop.



Phé 3C-NMR cho thdy 30 tin hiéu carbon, bao gom
hai carbon olefin ¢ §.151,0 va 109,3; mot carbon
hydroxymethine & 6. 77,5 va bay carbon methyl & §_
28,0, 19,3, 18,0, 16,1, 16,0, 15,4 va 14,6 ppm (bang 1).
Cac dic diém phd nay pht hop véi cdu tao cia bo khung
lup-20(29)-ene véi mot nhém hydroxyl & C-3. Theo do,
di liéu ph6 nay dwgc so sanh véi dir liéu da bao cao
trwede day [13] cho phép xac dinh hop chét 1 13 lupeol
(hinh 1).

Lupeol (fagarsterol) 1a mot triterpene cé nhiéu tac
dung dwoc ly nhw ha cholesterol, chong viém, chéng ung
thw, bdo vé tim va than [14]. Nghién cu ctia P. Cmoch
vacs (2008) [15] cho thay, lupeol giy doc té bao & nhiéu
dong ung thw (CEM, MCF-7, A-549, RPMI 8226, Hela,
G361) & mic trung binh véi ICso khoang 37-50 uM sau
72 gio. Y. Aratanechemuge va cs (2004) [16] cling chitng
minh lupeol ¢ ché té bao HL-60, khdang dinh tiém nang
tri liéu dang ké.

3.2.2. Hop chdt 2

Phé ESI-HRMS(+) cho thdy mét tin hiéu ion phan ti
giad & m/z 445,4102 [M+H]*, cho phép xac dinh cong thirc

SR

OH (o]
R; = R3;= OH; R, = H: Quercetin (3)
R; =R, =Rj3=H: Apigenin (4)
R; =R3 = H; R, = G: Apigenin-7-0--D-
glucuronide methyl ester (6)

Hinh 1. C4u triic héa hoc clia cac hop chat da phan lap. Ngudn: Nhoém tac gia tong hop.
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phén ti 14 C30Hs,0, (MW=444 dvC, 5 d6 bat bao hoa).
Ph6 'H-NMR cho thiy, cc tin hiéu cht yéu & ving truedong
cao (0-3 ppm), bao gobm tam tin hiéu methyl: bay tin hiéu
dontaié, 1,17, 1,01, 0,99, 0,98, 0,94, 0,87 va 0,79 ppm
(mo6i cong hudng 3H, s) va mét tin hiéu ba (triplet) tai §,,
0,77 ppm (3H, t, J=7,2Hz) (bang 1) cho thiy, mdt nhém
methyl d4u cuéi lién ké véi mot don vi methylene. Ngoai
ra con thiy cac tin hiéu methine va methylene khac.

Ph6 *C-NMR cho thiy, cic tin hiéu cta 30 carbon,
bao gém mdt carbon carboxyl & §.178,3 va tdm carbon
methyl &8, 7,6, 19,4, 17,9, 20,2, 18,8, 32,1, 35,0 va
31,9 ppm. Cac tin hiéu con lai twong (rng véi methine,
methylene va carbon bic bdn. Cac dic diém phd cho
thay cong thirc hgp chat 2 & dang triterpenoid véi bd
khung 3,4-secofriedelane. Hgp chit 2 dwgc xac dinh la
3,4-seco-friedelan-3-oic acid dwa vao viéc so sanh vé&i
dir liéu da bao cdo trwée day [17] (hinh 1).

S.RD.S.E. Silva va cs (2007) [18] bdo cdo rang,
3,4-seco-friedelan-3-oic acid c6 thé tham gia vao mdt s6
giai doan clia qua trinh quang hop, gom ca qua trinh tong
hop ATP va phosphoryl héa, cho thay tiém nang cta hgp
chit nay nhw mét chit &rc ché quang hop tw nhién.

3.2.3. Hop chdt 3

Phé HRMS cho thidy mot

»  tin hiéu ion phan t gid @ m/z
301,0362 [M-H]~, dang v&i sw

»  phan manh tir cong thirc phan
tlr C15H1007 (MW=302 dvC, 11

*  d6 bat biao hoa). Pho *H-NMR
cho thiy, nim tin hiéu proton
thom ¢ §, 6,20 (1H,d, ] = 1,8
Hz), 6,40 (1H, d, ] 1,8 Hz), 6,95
(1H, d, J=8,4 Hz), 7,65 (1H, dd,
J=1,8; 9,0 Hz) va 7,75 (1H, d,
J=2,4 Hz) ppm. Phé *C-NMR
hién thi 15 tin hiéu carbon,
bao gom mot carbon carbonyl

& 6. 177,3 ppm, chin carbon
bac bon (5, 148,0-104,5) va
cac carbon methine thom &

8. 99,3, 94,5, 116,0, 116,2 va
121,7 ppm. Nhitng dir liéu

nay dac trung cho bd khung
flavonol khéng cé yéu té doi
xting. Céng thirc ciu tao cla
hop chit 3 dwgc xac dinh la
quercetin, sau khi so sanh véi
dirliéu da congbd [19] (hinh 1).
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Bang 2. Di¥ liéu phd NMR cuia cac hop chét 3, 4 va 6.

Hop chat 3 Hop chit 4 Hop chit 6
Vitri (MeOD,600/150 MHz) (MeOD, 600/150 MHz) (MeOD, 600/150 MHz)
8, (ppm), ] (Hz) 8. (ppm) 8, (ppm), ] (Hz) 8. (ppm) 68, (ppm), ] (Hz) 8. (ppm)

2 148,0 166,3 166,9
3 137,2 6,58 (1H; s) 103,8 6,67 (1H; s) 104,2
4 1773 183,9 184,1
5 162,5 162,8 162,9
6 6,20 (1H; d; 1,8) 99,3 6,20 (1H; d; 1,8) 100,2 6,49 (1H; d; 1,8) 101,1
7 165,7 166,2 164,4
8 6,40 (1H; d; 1,8) 94,5 6,45 (1H; d; 2,4) 95,1 6,80 (1H; brs) 96,0
9 158,2 159,5 158,9
10 104,5 105,3 107,3
1 124,2 123,33 123,1
2 7,75 (1H; d; 2,4) 116,0 7,84 (1H; d; 9,0) 1294 7,89 (1H; d; 8,4) 129,6
3 146,2 6,93 (1H; d; 9,0) 117,0 6,96 (1H; d: 9,0) 1171
4 148,8 163,2 162,9
5 6,95 (1H; d; 8,4) 116,2 6,93 (1H; d; 9,0) 117,0 6,96 (1H; d; 9,0) 117,1
6’ 7,65 (1H; dd; 1,8; 9,0) 121,7 7,84 (1H; d; 9,0) 129,4 7,89 (1H; d; 8,4) 129,6
1" 5,21 (1H; d; 6,0) 101,4
2" 3,56 (1H; m) 74,4
3" 4,20 (1H; d; 9,6) 76,7
4" 3,66 (1H; m) 72,9
5" 3,56 (1H; m) 77,0
6" 170,8
1" 3,81 (3H; s) 53,0

Ngudn: Nhém tac gia téng hop.

Quercetin la mot flavonoid c6 mat trong nhiéu loai
thwe vat [20]. Hop chat nay cé hoat tinh khang oxi hda,
trc ché protein kinase, DNA topoisomerase va diéu hoa
biéu hién gene [21]. A. Robaszkiewicz va cs (2007) [22]
cho biét, quercetin kich thich t€ bao A549 & néng do thip
nhuwng gay doc véi 1C50=100 uM & ndng do cao.

3.2.4. Hop chdt 4

Pho (-)ESI-MS cho thay tin hiéu ion phan ti& gid &
m/z 269 [M-H]", twong ttrng vé&i cong thire C15H1005
(MW=270 dvC, 11 do bit bio hoa). Phd *H-NMR cho
thay, hai proton thom lién két meta tai §, 6,20 (1H, d,
J=1,8 Hz) va 6,45 (1H, d, ]=2,4 Hz) ppm; mot hé AA'BB’
tai 6, 7,84 (2H, d, ]=9,0 Hz) va 6,93 (2H, d, ]=9,0 Hz)
ppm va mot tin hiéu don tai 6, 6,58 (1H, s) ppm. Pho
13C-NMR hién thi 13 tin hiéu cta 15 carbon, bao gdm
mat carbon carbonyl tai §.183,9 ppm, nam carbon bac
bén mang oxygen (8,166,3-159,5 ppm), va bay carbon
methine thom (8. 129,4-95,1 ppm), phu hgp véi bo
khung flavone. Cac ddc trung phé trén diy dinh hwéng
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so sanh véi dir liéu NMR & tai liéu [23], hop chat 4 dwoc
xac dinh la apigenin (hinh 1).

Apigenin 12 mot flavonoid phd bién trong nhiéu loai
ciy vi cac dic tinh khang oxi héa, chéng viém, khang té
bao ung thw va con cé thé bao vé nguyén bao xwong khoi
tén thuwong oxi héa bang cach diéu hoa ting cac gen biét
héa. Ngoai ra con thé hién hoat tinh khang khuan cé thé
twong dwong véi curcumin [24-26].

3.2.5. Hop chdt 5

Pho ESI-MS cho thay, cAc manh ion phén t& gia & m/z
192,7 [M-H]™ va m/z 216,8 [M+Na]*, twong thich vé&i
céng thirc phan tir la C;H1,04 (MW=194 dvC, 1 do bat
bio hoa). Ph6 'H-NMR cho thiy, tin hiéu cha hai nhém
oxymethylene tai §, 3,73 (1H, d, J=12,0 Hz), 3,65 (1H, d,
J=12,0 Hz), 3,77 (1H, dd, J]=3,0, 12,0 Hz) va 3,66 (1H, dd,
J=4,8, 12,0 Hz); ba proton oxymethine tai § 4,05 (1H, d,
J=4,2 Hz), 3,91 (1H, dd, J]=4,2, 6,6 Hz) va 3,86 (1H, ddd,
J=6,6, 4,2, 3,0 Hz) va mot nhom OCH, tai 8, 3,33 (3H, s)
ppm (bang 3).



Ph6 *C-NMR hién thi bay tin hiéu carbon: mét carbon
methoxy & 6.49,6 va sau carbon twong rng véi mét don vi
monosaccharide & 6C 109,2, 84,7, 82,6, 79,0, 62,9 va 60,6
ppm. Nhitng dit liéu nay goi y bo khung fructofuranose
dwoc thay thé -OH b&i mot nhém -OCH,. Dwa trén phan
tich va so sanh di liéu phd & tai liéu da cong bo [27],
cong thirc héa hoc va tén cia hop chit 5 dwoc xac dinh 1a
2-0-methyl-a-D-fructofuranoside (hinh 1).

Hién tai, chwa c6 théng tin nghién ctru vé hoat tinh
sinh hoc clia 2-0-methyl-a-D-fructofuranoside.
Bang 3. Di¥ liéu NMR cua hop chét 5.

(MeOD, 600/150 MHz)

Vi tri
8, (ppm), ] (Hz) . (ppm)

1 3,73 (1H; d; 12,0) 3,65 (1H; d; 12,0) 60,6

2 109,2

3 4,05 (1H; d; 4,2) 82,6

4 3,91 (1H; dd; 4,2; 6,6) 79,0

5 3,86 (1H; ddd; 6,6; 4,2; 3,0) 84,7

6 3,77 (1H; dd; 3,0; 12,0) 62,9
3,66 (1H; dd; 4,8; 12,0)

2-0CH, 3,33 (3H; overlap) 49,6

3.2.6. Hop chdt 6

Phé (-)ESI-HRMS cho thdy, mot tin hiéu ion phan
tlr gid & m/z 459,0921 [M-H]", thich hop véi cong thire
phan tr C,,H,001; (MW=460 dvC, 13 dd bat bio hoa).
Phé 'H-NMR cho thdy, ndm tin hiéu cta bay proton
thom &6, 6,49 (1H, d,]=1,8 Hz), 6,80 (1H, brs), 7,89 (2H,
d, ]=8,4 Hz), 6,96 (2H, d, ]=9,0 Hz) va 6,67 (1H, s) ppm,
twong tw nhw tin hiéu ctia hop chit 4. Ngoai ra con c6 cac
tin hiéu dac trung cia mét nhdm glucuronide bi ester
ho6a: mot proton anomeric & 8,5,21 (1H, d,J=6,0 Hz) va
mot nhom OCH, ¢ 6, 3,81 (3H, s) ppm.

Ph6 *C-NMR hién thi cic tin hiéu ctia 22 carbon, gom
13 tin hiéu carbon ddc trung cho bo khung flavonoid cé
yéu t6 doi xirng véi nhom carbonyl & §.184,1 ppm (nhw
trong hop chit 4), cung véi cac tin hiéu twong ng vdi
nhom glucuronide ester héa (mot carbon anomeric &8,
101,4 ppm, mot nhom carbonyl ¢8.170,8 va mot carbon
methoxy & 8_53,0 ppm). Hon nita, do sw phu hop gitra
dir liéu NMR ctia hop chit 6 va dir liéu bao cdo cia H.L.
Cheng va cs (2013) [28] nén hop chit 6 dwoc khang dinh
la apigenin 7-0-B-D-glucuronide methyl ester (hinh 1).

Apigenin-7-0-f3-D-glucuronide methyl ester tirng
dwoc phan lap tir Cardiospermum halicacabum [28],
Manilkara zapota [29] va nay 1an dau phat hién & hoa
Chiéu tim. Hop chit cho thiy hoat tinh &c ché PTP1B
(IC50=14,35 uM), a-glucosidase (IC5,=103,3 uM) [30],
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kha ning chéng oxi héa manh (loai b6 DPPH 83,26%,
NO 86,19% & nong d6 100 pg/ml) [31] va doc tinh véi
té bao MCF-7 (IC50=40,17ug/ml), du kém tamoxifen
(ICso=7,72pg/ml) [32].

4. Két luan

Nghién ctru nay da khao sat thanh phin héa hoc cta
cac cao phin doan n-hexane va ethyl acetate chiét xuit
tlr hoa Chiéu tim, d3 phan l4p, 1am sang té ciu tric héa
hoc va nhan danh ctia 6 hop chit tw nhién. Phian doan
n-hexane phan lap dwgc 2 dan xuit triterpene, phan
doan ethyl acetate phan lap dwoc 2 dan xuit flavone,
1 dan xut flavonol va 1 dan xudt fructose. Pang chu y,
trong 6 hop chit nay c6 3 hop chit (2, 5 va 6) dwoc cong
bd lan diu tién & loai Ruellia brittoniana L. M6t s6 hop
chit phan 14p dwoc cé cac hoat tinh sinh hoc da dwoc
ghi nhan rd rang, dac biét la quercetin da duoc chirng
minh cé nhiéu ¢ng dung dwoc phdm. Cac hop chit con
lai cling cho thiy tiém ning phat trién trong linh vuc y
sinh va duoc ly.
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