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PHAN LAP VITEXIN VA KHAO SAT TAC DUNG KHANG OXY HOA
IN VITRO CUA CAC CAO CHIET TU LA ME
(Tamarindus indica L., Fabaceae)

Huynh Anh Duy’, Nguyén Thi Trang
Truong Pai hoc Can Tho

Tom tat

Cay me la loai thuec vt quen thugc véi hau hét nguoi dan Viét Nam. Tuy nhién, hau
nhu khéng c6 nhiéu nghién cizu vé thanh phan hoa hoc va tac dung sinh hoc cia diroc lidu
nay tai Viét Nam. Bai bao nay dwoc thuc hién voi muc tiéu phan Igp chat tinh khiét va khdo
sat tac dung khang oxy hda in vitro bang thiz nghiém quét géc tw do DPPH cua cac cao
chiét tir 14 me (Tamarindus indica L.). Ter d6, bang ky thugt sdc ky cét va bién giai cdu tric
bang phirong phdp phé NMR, lan dau tién phan ldp duoc mét flavonoid C-glucoside tinh
khiét 1a vitexin. Bén canh dé, trong thir nghiém DPPH, cao ethyl acetate cho hogt tinh
khang oxy héa manh nhat véi ICsy = 13,19 pg/mL, so véi chdt d@si chiéu la acid ascorbic
(ICso = 4,71 pg/m). Nhiing két qua nay lam tién d@é cho nhiing nghién ciu sdu hon, dinh
hréng sir dung mét logi diroc liéu pho bién véi tac dung khang oxy hoa.

T khoa: DPPH, khang oxy hoa, Tamarindus indica, vitexin, 1& me

Abstract
Isolation of vitexin and investigation on in vitro antioxidant activities of various extracts
from tamarind leaves (Tamarindus indica I., fabaceae)

Tamarind (Tamarindus indica L.) is a common plant to Vietnamese people. However,
there has been little research on the chemical composition and bio-activity of this medicinal
material in Vietham. This paper was carried out aiming at isolating purified compound and
investigating the in vitro antioxidant activities by DPPH radical scavenging assay of tamarind
leaf extracts. By the technique of column chromatography and structure elucidation with NMR
spectroscopy, a pure C-glucoside flavonoid was first isolated as vitexin. In addition, in the
DPPH assay, ethyl acetate fraction had the strongest antioxidant activities with 1Cs, = 13.19
ug/mL, compared with acid ascorbic (ICsy = 4.71 ug/mlL). This results are the premise for
further research and orientations on using medicinal herbs for antioxidan activities.
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1. Pat van dé

Cay me (Tamarindus indica L.) thuoc ho Pau (Fabaceae) 1a mot loai phan bé rong
khip céc tinh ¢ Viét Nam va nhiéu hon & céc tinh phia Nam. Cac nghién cuau trén thé gioi
cho thay 14 me c6 hoat tinh khang viém, kha niang ha lipid huyét, ha glucose huyét, chong
oxy hoa, bao vé gan [2], [7]. Nhung tai Viét Nam, cady me (Tamarindus indica L.) chua
dugc nghién ctru diy di vé thanh phan héa hoc ciing nhu hoat tinh sinh hoc. Do d6, trong
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bai bao nay ching téi trinh bay mot s két qua vé phan lap chét tinh khiét va hoat tinh
khang oxy hda in vitro cia 1a Me nham gop phan phong pht thém cac di liéu vé loai duoc
ligu nay.

2. Nguyén liéu va phwong phap nghién cau

2.1. Nguyén ligu

La cay me (Tamarindus indica L.) thuoc ho Bau (Fabaceae) duoc thu héi tai huyén
An Minh, tinh Kién Giang. Mau duoc say & 60 °C dén khd, xay thanh bot ding cho céc thi
nghiém tiép theo.

2.2. Piéu ché cao ethanol tong, tach phan doan:

Bot 14 me (1 kg) duoc ngdm dam véi ethanol 70%. Thai gian ngdm bot mau khoang

24 gio. Loc, thu dich chiét, cd quay dich loc thu dugc cao ethanol tong (1 1it).
Cao long ethanol téng dugc chiét phan b 1ong-long lan lugt véi cac dung méi co do phan
cuc tang dan la ether dau hoa (PE), dichloromethane (DC) va ethyl acetate (EA). Thu dich
chiét twong tng, loai dung moéi dé thu dugc cac cao phan doan ether dau hoa (10,3 @),
dichloromethane (8,4 g). Riéng dich chiét ethyl acetate sau khi ¢6 quay thu duoc tua vang E
(3,2 g) va cao phan doan ethyl acetate (4,6 Q).

Tua E (3,2 g) sau khi dinh tinh so bé thi dwoc tién hanh sic ky cot dé phan lap chét,
két hop cac phuong phép tinh ché dé thu duoc chat tinh khiét [5]. Cau trdc hoa hoc cua céc
hop chét duge xac dinh bang phé NMR, duoc do tai Vién Hoa hoc Vién Han 1am Khoa hoc
va Cong nghé Viét Nam .

2.3. Khao sat tac dung khang oxy hda in vitro bang thir nghiém DPPH:
Thir nghiém dugc thuc hién theo mé ta cua Shekhar va Anju (2014) [6].
- Chuan bj cac dung dich thiz nghiém

Dung dich DPPH 1 mg/mL (1000 pg/mL): Can chinh xac 2,00 mg DPPH cho vao
eppendorf, thém 2 mL methanol ri lic déu dén khi tan hoan toan. Dung dich sau khi pha
duoc bao quan & nhiét d6 4 °C trong tdi.

Dung dich d6i chtng vitamin C 1 mg/mL (1000 pg/mL): Can chinh xac 2,00 mg
vitamin C cho vao eppendorf, sau d6 thém 2 mL methanol rdi lic déu dén khi tan hoan toan.
Tiép theo, tién hanh pha lodng dé thu dwoc dung dich ddi chang vitamin C néng do 100 pg/mL.

Tién hanh pha dung dich cao phan doan ethyl acetate (EA) 2 mg/mL (2000 pg/mL),
dung dich cao phan doan dichloromethane (DC) 1 mg/mL (1000 pg/mL) va dung dich cao
phan doan ether dau hoa (PE) nong d6 2 mg/mL (2000 pg/mL). T4t ca pha trong dung moi
methanol.

- Tién hanh thi nghiém

Mau thtr 1a dung dich cao chiét PE, DC, EA va vitamin C duoc cho vao eppendorf
chira sin dung méi methanol véi cac thé tich khac nhau, sau d6 thém 40 uL dung dich
DPPH nong d6 1 mg/mL (1000 pg/mL) dé thu duoc thé tich cudi cang 1a 1 mL.

HGn hop phan ung dugc u trong tdi & nhiét 6 phong trong 30 phit, sau d6 dugc do mat do
guang & budc séng 517 nm.
- Panh gid két qua

Lap phuong trinh hdi quy tuyén tinh caa nong do mau (C) theo mat do quang (A).
Tir day, tinh hiéu suat tc ché (1%) gbc tu do va ham luong chat khéang oxy héa ciia cac mau
thtr trong duong vitamin C (ug/mL).
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Thiét 1ap phuong trinh hdi quy tuyén tinh cia ndng ¢6 mau (C) theo phan tram tc
ché goc tu do (%) cac miu ther. Tir do, suy ra gid tri 1Cso (ug/mL) cta cac mau thir,
3. Két qua va thao luan
3.1. Phan lap chat tinh khiét tir taa E

Tua E c6 mau vang, dung céc thudc thir phti hop dé dinh tinh cho két qua nhu Bang
1. Tua E ¢6 phan ung duong tinh véi flavonoid. Do d9, tia E dugc dem di phan 1ap hop
chat bang sac ky cot.

Bdng 1. Két qua dinh tinh tia E

Mau thir Thudc thir Hién twong Két luan
. H,SO, dam dac Chuyén thanh mau vang cam +++
Tua E pha ST — A
NaOH 1% Chuyén thanh mau vang dam +++

trong methanol -
. Cyanidin Chuyén thanh mau do +++

Cot sic ky co duong kinh 1,5 cm, str dung silica gel 60 (Merck) ¢& hat 0,063-0,200
mm véi hé dung mai ethyl acetat - MeOH véi ty Ié tang dan. Két qua thu duoc 7 phan doan,
ky hiéu E1 - E7. Phan doan E3 vé6i hé dung méi ethyl acetat - MeOH (9:1) thu dugc chit vo
dinh hinh mau vang, tién hanh rira va két tinh lai nhiéu lan trong MeOH thu duoc chat tinh
khiét, ky hiéu la T101(26,2 mg).

- Hop chat T101: Chét v6 dinh hinh, mau vang. Giai ly SKLM véi hé dung mai ethyl acetate
- methanol - acid formic (9:1:0,5) c6 gié tri R¢= 0.48.

Ph6 *H-NMR (DMSO-d6, 500 MHz) cho cac tin hiéu proton 2 nhém CH & vi tri Cs
va Cq (56,78, 66,28). Hai tin hiéu doublet 68,02 ¢ vi tri C,/Cq va 66,89 tai C3/Cs. Mot -
OH & vi tri Cs (513,17), 6H nam trong khoang tin hiéu & 3,25-3,87 dic trung cho mot don
vi duong. Tin hiéu 54,70 14 tin hiéu carbon anomer cua dudng c6 cau trang B.

Ph6 *C-NMR (DMSO0-d6, 125 MHz) két hop véi DEPT 90, DEPT 135 cho thay
TI01 c6 21 carbon. Mot nhom (>C=0) tai C4 (6 182,04), 5 nhom (>C-0-) (6 163,9, &
162,6, 6161,1, §156,0). Sau nhém CH tai céc vi tri C,-va C¢ (6128,9), Cs-va Cs: (5115,8),
Cs (5160,4) va C;: (5121,6). Ba nhém (>C=) tai C;- (5121,6) Cg (5104,6) va Cio(5104,0).
Séu tin hi¢u carbon vong duong glucopyranoside tai C;- (6 73,4), 1 nhom CH,0OH (5 61,3),
c4c tin hiéu carbon con lai cia duong & 81,8; 78,6; 70,8; 70,5 lan lugt cho Cs-, Cs+; Cy+, Cy-.

Sau khi phan tich va so sanh vaéi tai liéu tham khao [3], x4c nhan TI01 Ia vitexin
hay 5,7-dihydroxy-2-(4-hydroxyphenyl)-8-(3,4,5-trinydroxy-6-(hydroxymethyl)-tetrahydro-
2H-pyran-2-yl)-4H-chromen-4-one.

Hinh 1. Cdu trlc cua vitexin
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Két qua nay ciing phu hop véi cdng b cua Bhatia va cong sy khi nghién ciu thanh
phan hoa hoc caa 4 Me tai An D6 [1]. Cac nghién ctru da chirng minh rang, vitexin 1a mot
hop chét c6 tac dung khang oxy héa manh, viéc chng tia UV (tac nhan tao ra cac géc tu va
gay ton thuong té bao da) nén duoc dung trong san xuat my pham véi tac dung chdng 140
hoa. Ngoai ra, cling ghi nhan hop chit nay con c6 tac dung ha huyét &p manh, chéng xo
cting dong mach, chong doc trén gan [8].

Bdng 2. So sanh di liéu phé NMR cua T101 va vitexin

Hop chat T101 Vitexin [3]
SH 8(; SH 8(:
Vi tri (500 MHz, (125 MHZ, (400 MHz, (100 MHz,
DMSO) DMSO) DMSO) DMSO)
2 163,9 163,8
3 6,78 (LH: s) 102,4 6,77 (1H, s) 102,3
4 182,0 182,0
5 161,1 161,1
6 6,28 (1H; 5) 98,1 6,27 (1H, 3) 98,2
7 162,6 162,4
8 104,6 104,5
9 156,0 155,8
10 104,0 104,0
1 121,6 121,4
26 802 (2H; d:J = 8,5) 1289 8,02 (2H: d:J = 8,0) 128,7
35 6,89 (2H;d;J=8,5) 115,8 6,89 (2H; d;J = 8,0) 115,6
4 160,4 160,2
1" 4,70 (1H; d; J=9,5) 73.4 4,69 (1H; d; J = 10) 73,2
2" 70,8 3,29 70,8
3" 78,6 3,34 78,6
4" 3,25-3,87(m) 70,5 3,26 70,4
5" 81,8 3,52 81,5
6" 61,3 3,76 61,8

3.2. Khao sat hoat tinh khang oxy hoa in vitro
3.2.1. Hoat tinh khang oxy héa cia vitamin C (ascorbic acid)

Mau chat d6i chiéu vitamin C duoc do do hap thu ¢ budc séng 517 nm, tién hanh
lap duong chuan tuyén tinh gitra ndng d6 (C) va mat d6 quang (OD), thu duoc phuong trinh
hdi quy y = -0,119x + 1,091 (R? = 0,993). Tir phuong trinh nay, tinh toan ham lugng chét
khang oxy hoa tuong duong vitamin C cua timng mau cao phan doan.

Két qua duoc thé hién trong hinh 2.



TAP CHI KHOA HOC SO 19 * 2018 23

1.2
2 10 y=-0119x + 1.091
e R==0.993
e 0.8 -
=
Z 06 -
=
= 04 -
—t
=02 -
~
0.0 , | | |

0 2 4 6 8

Néng d6 vitamin C (pg/mL)

Hinh 2. Puwong chuan gia nong dg (C) va mdt dé quang (OD) cua vitamin C
Két qua cho thiy, gia tri OD giam dan theo nong d6 vitamin C, cho thiy kha ning
lam sach gbc ty do phu thudc vao nong do vitamin C. Khi nong d6 vitamin C cang cao,
lwong chat khang oxy héa cang nhiéu s& lam tang kha ning quét sach gdc ty do mau tim cua
DPPH nhat dan, mat dé truyén quang cao, gia tri OD cang thap.
3.2.2. Hoat tinh khang oxy hda cua cao ethyl acetat (EA)
Kha ning loai bo cac gdc tu do & ting ndng d6 ciia cao EA va ham luong cac chét
khang oxy hoa tuong duong vitamin C (ug/mL) dugc trinh bay trong Bang 3.
Két qua thdng ké trinh bay cho thay ham lugng céc chat khang oxy héa ty 18 thuan
VvGi ndng do cao chiét. Kha ning lam sach géc tu do cua cao EA tai nong d6 2 pg/mL tuong
duong véi vitamin C tai nong d90,79+0,04 pg/mL, kha nang lam sach géc tu do cua cao EA
tang dan qua cac nong do va dat 5,23+0,01 mg/mL vitamin C tai nong d6 14 pg/mL. Nhin
chung, cao chiét EA c6 kha ning khang oxy hoa ting dan theo ndng do va dat cao nhit tai
nong d6 14 pg/mL. Xét vé mat thong ké thi kha ning khang oxy héa cua cao chiét nay ting
dan tir ndng d6 2 pg/mL dén ndng d6 14 pg/mL ¢ y nghia vé hiéu qua lam sach céc goc ty
do
Bdng 3. Hiéu sudt irc ché goc tir do (1%) va ham lwong chdt khdng oxy héa twong dirong ug/mL
vitamin C cua cao EA
Ham lwong chat khang oxy héa

0 i EA 194
Nong dg cao 0 twong dwong ng/mL vitamin C
0 0,00+0,00" Khong xéc dinh
2 8,86+0,81¢ 0,79+0,04¢
4 15,22+0,08f 1,38+0,03"
6 20,83+0,71° 1,89+0,03°
8 29,23+0,12¢ 2,66+0,04°
10 36,78+0,18° 3,35+0,02°
12 42 44+0,32° 3,87+0,04°
14 57,35+0,31° 5,23+0,01°

Ghi chi: Cac gia tri c6 chir cai theo sau trong cung mét cgt khac nhau sé khac biét co y
nghia thong ké ¢ mirc 5%.
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3.2.3. Hoat tinh khang oxy héa ctia cao dichloromethane (DC)
Kha ning loai bo cac gbc tu do ¢ timg ndng do cua cao DC va ham luong cac chat
khéang oxy hoa tuong duong pg/mL vitamin C dugc trinh bay trong Bang 4.
Bdng 4. Hiéu suat izc ché (1%) va ham heong chat khdng oxy héa twong dwcong ug/mL vitamin C
cua cao DC
Ham lwong chat khang oxy héa

Nong dg cao DC 1% twong dwong pg/mL vitamin C
0 0,00+0,00" Khéng xac dinh
10 11,29+0,719 1,32+0,03¢
20 18,07+0,13 1,92+0,03f
30 26,19+0,14° 2,63+0,03°
40 33,13+0,65" 3,24+0,04°
50 38,92+0,25° 3,75+0,04°
60 45,29+0,65° 4,31+0,04°
70 57,53+0,54° 5,39+0,03?

Ghi chu: Cac gia tri cé chir cai theo sau trong cung mgt cgt khac nhau sé khac biét co y
nghia thong ké ¢ mirc 5%.

Két qua théng ké trinh bay trong Bang 4 cho thiy ham lugng cac chat khang oxy
hoa ty 1é thuan véi nong do cao chiét. Cao DC, kha ning lam sach géc tu do cua cao nay tai
nong d6 10 pg/mL twong dwong véi vitamin C tai ndng d61,32+0,03 pg/mL, kha ning lam
sach gdc tu do cua cao DC tang dan qua cac ndng do va dat 5,39+0,03 mg/mL vitamin C tai
nong do 70 pg/mL. Nhin chung, cao chiét DC c6 kha ning khang oxy hoa ting dan theo
nong do va dat cao nhat tai ndng do 70 ug/mL. Xét vé mat thong ké thi kha ning khang oxy
hoa cua cao chiét nay ting dan tir ndng d6 10 pg/mL dén ndng d6 70 pg/mL c6 ¥ nghia vé
hiéu qua lam sach céc géc ty do.

3.2.4. Hoat tinh khang oxy hoa ciia cao ether diu héa (PE)

Kha ning loai bo cac gbe tu do ¢ timg ndng do cua cao PE va ham lugng cac chét
khang oxy hoa tuong duong pg/mL vitamin C dugc trinh bay trong Bang 5.

Bdng 5. Hiéu sudt ic ché (1%) va ham lwong chadt khang oxy héa twong dwong ug/mL vitamin C

cua cao PE
Néng d6 cao PE 1% Ham lwong chat khéng. oxy. hoa
twong dwong ng/mL vitamin C
0 0,00+0,00" Khéng xac dinh
20 9,45+0,549 1,06+0,04°
40 19,65+0,49" 1,97+0,03'
60 30,16+0,21° 2,91+0,03¢
80 38,72+0,31¢ 3,67+0,02°
100 47,03+0,39° 4,41+0,04°
120 53,39+0,29" 4,98+0,02"
140 60,060,14° 5,58+0,02°

Ghi chi: Cac gia tri c6 chir cai theo sau trong cung mét cgt khac nhau sé khac biét co y
nghia thong ké ¢ mirc 5%.
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Két qua théng ké trinh bay trong Bang 5 cho thiy ham lugng céc chat khang oxy
hoa ty Ié thuan véi nong d6 cao chiét. Cao PE, kha nang lam sach gdc tu do cia cao nay tai
nong do 20 pg/mL tuong duong véi vitamin C tai ndng d61,06+0,04 pug/mL, kha ning lam
sach gdc ty do cua cao PE ting dan qua cac nong do va dat 5,58+0,02 mg/mL vitamin C tai
nong d6 140 pg/mL. Nhin chung, cao chiét PE c6 kha nang khang oxy héa ting dan theo
nong do va dat cao nhét tai ndng do 140 pg/mL. Xét vé mat thong ké thi kha ning khang
oxy héa cua cao chiét nay ting dan tir nong d6 20 pg/mL dén nong do 140 ug/mL c6 y
nghia vé& hiéu qua lam sach cac géc tu do.

3.2.5. Tinh toan gia tri IC50 ciia cac miu cao phan doan:

Phuong trinh hdi quy, gia tri ICso cia vitamin C va cao phan doan EA, DC, PE dugc
trinh bay ¢ Bang 6.

Bdng 6. Phirong trinh hoi quy, gia tri 1Cs; Ciia cdc cao phédn dogn va chdt déi chiéu vitamin C

Mau Phwong trinh hoi quy Gia tri 1Cso (g/mL)
Vitamin C y = 11,3x — 3,2269 (R* =0,9939) 471
Cao EA y = 3,8241x — 0,43 (R? =0,986) 13,19
Cao DC y = 0,7646x + 2,0428 (R? =0,9913) 62,72
Cao PE y = 0,435x + 1,8564 (R? =0,9924) 110,67

Tir két qua Bang 6, cac gia tri ICs, cang thap thi hoat tinh khéang oxy hoéa cua cao
chiét cang manh. Gia tri 1Cs, cuia céc cao chiét tang dan tir cao ethyl acetate (ICso = 13,19
ng/mL), dichloromethane (ICso = 62,72 pg/mL), ether ddu hoa (ICso = 110,67 pg/mL). Biéu
nay c6 nghia I kha ning khang oxy hoa ctia cao EA la cao nhat di van thap hon vitamin C
(thap hon khoang 2,8 lan).

Két qua nay cd su khac biét khi so sanh vai mot nghién ciiu trén 14 me tai Senegal ¢
Chau Phi, khi thay rang trong thir nghiém DPPH, phan doan cho hoat tinh cao nhat lai 1a
dichloromethane (ICs = 205,33 pg/mL), tiép theo la cao hexane (ICso = 232,66 pg/mL) va
thap nhat la cao ethyl acetate (ICso = 453,33 pg/mL) [4]. Diéu nay so bd cd thé nhan dinh
rang diéu Kién dia 1y ciing lam thay d6i dén thanh phan héa hoc, tir 6 anh huong hoat tinh
sinh hoc cua duoc liéu.
4. Két luan

T 14 me, lan dau tién phan lap duoc 1 flavonoid C-glucoside la vitexin. Thu
nghiém quét géc tu do DPPH dé khao sat hoat tinh khang oxy hoa in vitro cua cac phan
doan ethyl acetate, dichloromethane, ether dau hoa caa cao chiét 14 me cho thiy cac cao déu
¢ hiéu qua 1am sach géc tu do kha cao vai gia tri 1Cso lan luot 1 13,19 pg/mL, 62,72
ng/mL, 110,67 ug/mL. Trong d6, cao ethyl acetate cho hiéu qua 1am sach géc tu do DPPH
cao nhat(J
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