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DANH GIA HOAT TiNH KHANG OXY HOA VA KHANG DAI THAO PUONG
IN VITRO CUA CAC CAO CHIET TU LA CAY CO SEN (Miliusa velutina)

Trén Chi Linh, P4i Thj Xuan Trang
Truong Pai hoc Can Tho

TOM TAT

Nghién ctru nay da danh gia tac dung trc ché in vitro ctia cac cao chiét 14 cdy Co sen ddi véi cac
hoat dong ctia cac enzym lién quan dén bénh ddi thao duong (enzym o-amylase va a-glucosidase)
va cac géc tu do héa hoc. Cac cao chiét ethanol, n-hexan, dichloromethan, ethyl acetat va nudc cua
la cay Co sen dd duoc thir nghiém kha ning wc ché cic enzym a-amylase va a-glucosidase lién
quan dén bénh dai thao duong. Cac hoat dong khang oxy hoéa clia céc cao chiét dugce danh gia bang
cach str dung 1,1-diphenyl-2-picrylhydrazyl (DPPH) va 2,2-azino-bis-(3-ethylbenzothiazoline-6-
sulphonlc acid (ABTS) kha ning khir sit (FRAP), khang oxy hoa tong (TAC), nang lyc khur (RP).
Két qua thu dugc cho thdy, cao nudc 14 cdy Co sen c6 tac dung we ché tdi wu ca a-amylase
(1C5=260,46+6,61 ng/mL) va a-glucosidase (ICs;=14,81+0,58 ug/mL). Bén canh do6, cao nudc
cling thé hién kha nang trung hoa va khir hi€u qua cac géc tv do DPPH, ABTS, TAC, RP va
FRAP. Céc cao chiét tir 14 cay Co sen c6 thé 1a ngudn duoc liéu tw nhién tiém nang khang oxy hoa
manh c6 tac dung trc ché a-amylase va a-glucosidase dang ké trong diéu tri bénh dai thao duong.
T khéa: Co sen; khdang oxy hoa, a-amylase,; a-glucosidase; polyphenol; flavonoid.
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IN VITRO EVALUATION OF ANTIOXIDANT AND ANTIDIABETIC
POTENTIAL OF THE EXTRACTS FROM Miliusa velutina LEAVES

Tran Chi Linh, Dai Thi Xuan Trang”
Can Tho University

ABSTRACT

This study evaluated the in vitro inhibitory effects of different extracts of the Miliusa velutina leaf
on the activities of diabetes-related enzymes (a-amylase and a-glucosidase) and chemically
induced free radicals. The ethanol, n-hexane, dichloromethane, ethyl acetate and aqueous extracts
of Miliusa velutina leaves were subjected to a standard enzyme inhibition assay followed by
determination of modes of inhibition of the enzymes. The antioxidant activities of the extracts
were evaluated using 1,1-diphenyl-2-picrylhydrazyl (DPPH) and  2,2-azino-bis-(3-
ethylbenzothiazoline-6-sulphonic acid) (ABTS), ferric reducing antioxidant power (FRAP), total
antioxidant capacity (TAC), reducing power (RP) assays. The results obtained showed that the
aqueous extract of the Miliusa velutina leaves optimally inhibited both «a-amylase
(1C5=260.46+6.61ng/mL) and o-glucosidase (ICs5,=14.81+0.58 pg/mL). Beside, the aqueous
extract displayed the best DPPH, ABTS, TAC, RP and FRAP radical-scavenging ability,
respectively. Results demonstrated that Miliusa velutina leaf extracts can represent an important
natural source with high antioxidant potential and significant a-amylase and a-glucosidase
inhibitory effects.
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1. Gi6i thiéu

Bénh dai thao duong (PTD) type 2 la mot
bénh man tinh dan dén nhiéu bién ching nguy
hiém lién quan dén cac bénh ly vé than kinh,
than, gan, vong mac va tim mach [1]. Bénh
DTD type 2 dugc dic trung boi sy tiang
glucose huyét, 16i loan chuyén hoa
carbohydrat, protein va lipid do suy giam bai
tiét insulin [2]. Hién nay, tc ché su chuyén
hoa carbohydrat va lam cham qué trinh hip
thu glucose sau khi dn dugc xem la mdt trong
nhitng chién luoc tri liéu bénh DTD [3]. Dicu
nay co thé duoc thuc hién béng cach uc ché
enzym o-glucosidase va a-amylase [1,4]. Cac
thudc tong hop c6 kha trc ché hoat dong cua
cac enzym ndy nhung lai gy ra nhiéu tac
dung khong mong mudn [5]. Mot sb hoat chat
sinh hoc ¢6 mit trong thuc vat da dugc ching
minh ¢6 kha ning hd trg sy phuc hdi té bao S
tuyén tuy va kich thich giai phong insulin [6].
Thyc vat dugc sir dung trong diéu tri bénh
DTD s¢ hitu kha ndng khang oxy hda va
trung hoa géc tu do manh [6,7]. Cac géc tr da
dugc ching minh gép phan 1am ting nguy co
méc bénh DTD [8]. Do d6, can nghién ctru cac
chét tre ché tu nhién tir cac loai thuc vat chua
chat khang oxy hoa manh c6 thé cung cip mot
liéu phap an toan dé kiém soat hiéu qua ham
luong glucose huyét sau bita an ma khong co
hoic it tac dung khéng mong mubn [9, 10].

Cay Co sen (Miliusa velutina) 1a mot trong 6
loai thao dugc ldu ndm thudc chi Miliusa &
Viét Nam [11]. Gan day, cac hop chét tir hoa
va qua cdy Co sen da duoc ching minh co
hoat tinh khang khuédn, khang sbt rét va gay
doc t& bao ung thu [12]. Bén canh do, nhiing
nghién ctru vé thanh phan héa hoc ciing cho
thdy trong cdy CO sen co chita cac din xut
acid homogentisic, acetogenins, bicyclic
lactones va dimeric styrylpyrones méi va
hiém [12-15]. Theo y hoc dan gian, cdy Co
sen thuong dugc st dung trong diéu trj viém,
ghé 16, bénh ngoai da, héc lao, mun nhot, dau
da day [16]. Tuy nhién, day chi méi 1a nhiing
cong dung duge luu truyén trong dan gian,
nhitng nghién ctru day du va chi tiét vé kha
ning khang oxy hoa, trc ché enzym a-amylase

va enzym o-glucosidase cuia 14 cay Co sen
van chua dugc chirng minh. Vi vay, viéc xac
dinh mét so6 hoat tinh sinh hoc cua 14 cay Co
sen rat can thiét cho sy thay thuoc diéu tri
bénh DTD tong hop, gitp can bang h¢ thong
chat khang oxy hoéa va ham luong glucose
huyeét trong co the.

2. Phwong phap nghién ciru

2.1. Piéu ché cao chiét

La cay Co sen sau khi thu vé duge ria sach
va sdy kho ¢ nhiét do tir 40-45°C. Mau sau
khi kho dwgc xay nhuyén thanh miu bot
nguyén liéu va ngdm dam trong ethanol. Mau
dugc ngdm 3 1an, mdi lan ngdm khoang 24
gio, dich chiét tir cac lan ngam dugc gom lai,
¢6 dudi dung méi thu duge cao ethanol tong.
Cao ethanol duoc chiét long-long voi céc
dung mdi n-hexan, dichloromethan va ethyl
acetat thu dwoc cac cao chiét twong Ung.
Pong thoi, phan dich nuéc con lai sau khi
chiét long-long ciing dugc c6 quay dé loai bo
nudce thu duoc cao nuée [17].

2.3. Khdo sdat hoat dpng khdng oxy héa cuia
cdc cao chiét in vitro

2.3.1. Phuong phdp khdng oxy héa tong (total
antioxidant capacity, TAC)

Hoat tinh khang oxy hoa tong cua cic cao
chiét 14 cay Co sen dugc danh gia bang
phuong phap phosphomolybdenum theo mé
ta clia Prieto et al. [18]. Cao chiét & nhing
ndng do khac nhau (300 pL) di duge két hop
voi 900 uL dung dich thia (0,6 M acid
sulfuric, 28 mM natri phosphat va 4 mM
ammonium molybdat). Dung dich phan tng
duoc 1 ¢ 95°C trong 90 phut. Sau d6, hon hop
phan ung dugc do ¢ budc séng 695 nm sau
khi lam mat & nhiét d6 phong.

2.3.2. Phuwong phdp trung hoa goc tw do
ABTS™ (2,2-azino-bis(3-ethylbenzthiazoline-
6-sulfonic acid))

Hoat tinh khang oxy hoa duoc xac dinh bang
phuong phap khit mau ABTS™ md td boi
Nenadis et al. [19]. ABTS™ duoc tao ra béi
phan tng ABTS 7 mM véi 2,45 mM Kkali
persulfat. Hon hop duogc @ trong t6i ¢ nhiét do
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phong 12-16 gid trude khi sit dung. Sau do,
hdn hop dugc pha loing dé dat mat do quang
o budc song 734 nm 1a 0,70+0,05. Tién hanh
khao sat bang cach cho 10 uL cao chiét phan
tmg v6i 990 uL ABTS™ & nhiét do phong
trong 6 phit. Sau d6, hdn hop phan ung dugc
do d6 hip thu quang phd & wéc song 734 nm.
2.3.3. Phuong phap RP (Reducing power)
Ning lyc khir ctia cac cao chiét 14 cay Co sen
duogc thuc hién theo phuong phap ctuia Oyaizu
[20]. Hon hop phan ung lan luot gdm 500 puL
cao chiét, 500 puL d&m phosphat (0,2 M,
pH=6,6) va 500 uL K3Fe(CN)s 1%. Sau khi
hdén hop phan tng dugc u & 50°C trong 20
phat, thém 500 puL CCI;COOH 10% roi ly
tam 3000 vong/phut trong 10 phit. Phan dich
sau khi ly tam dugc rat 500 pL cho vao 500
pL nude va 100 pL FeCls 0,1%, lic déu. Do
hap thu quang phd cia hdn hop phan tng
duoc do ¢ budc song 700 nm.

2.3.4. Phwong phdp trung hoa goc tw do
DPPH (1,1-diphenyl-2-picrylhydrazyl)

Kha niang khang oxy hoa cua cac cao chiét 14
cay Co sen dugc xac dinh nho phuong phap
trung hoa goc ty do DPPH ciia Sharma &
Bhat [21] c6 hiéu chinh. Hon hop phan ung
gém 40 pL DPPH (1000 pg/mL) va 960 uL
cao chiét. Hon hop phan tng dugc i trong t6i
30°C trong thoi gian 30 phut. Sau d6, do hip
thu quang phd cia DPPH dugc do ¢ budc
song 517 nm.

2.3.5. Phuwong phap FRAP (Ferric reducing-
antioxidant power)

Tiém ning khang oxy hoa ciia cac cao chiét 1a
cay Co sen dugc xac dinh bang cach st dung
kha nang khu FRAP [22] c6 hiéu chinh.
Nguyén tic ctua phuong phap niay dua trén
viée glam phuc hop ferric-tripyridyltriazin.
Cao chiét & cic nong do khac nhau (10 pL)
duoc cho phan ng véi dung dich FRAP (990
uL) trong 30 phit trong didu kién t6i. Mat do
quang dugc xac dinh ¢ bude song 593 nm.
2.4. Khio sdt hoat tinh trc ché enzym a-
amylase ciia cdc cao chiét

Kha ning wc ché sy thuy phan tinh bot cua
cac cao chiét 14 cay CoO sen dwoc thuc hién

theo phuong phap cta Pai Thi Xuan Trang va
ctv. [23] c¢6 diéu chinh. Hon hop phan tng
gobm c6 50 pL dung dich dém phosphat
(pH=7) véi 50 pL cao chiét va 50 puL enzym
a-amylase (3 U) dugc dem U ¢ nhiét do 37°C
trong 5 phut. Sau d6, 50 pL tinh bot (2
mg/mL) dugc cho vao hdn hop trén va tiép
tuc 1 37°C trong 15 phut. Tiép theo, 200 pL
dung dich HCI dam diac dugc thém vao dé
ngimg phan Gng. Cudi cing, 300 pL dung
dich thudc thir iod dwgc thém vao dé nhan
biét lugng tinh bot con du sau phan ung dya
trén phan mg mau xanh dic trung. Hon hop
trén duoc do do hap thu quang phd cua phic
hop tinh bot-iod & budc song 660 nm.

2.5. Khdo sdt hoat tinh trc ché enzym a-
glucosidase ciia cdc cao chiét

Hoat tinh trc ché enzym a-glucosidase ciia cac
cao chiét dugc thuc hién theo phwong phap
ciia Shai et al. [24] c6 hiéu chinh. Hon hop
phan tng chia 100 pL dung dich dém
phosphat (100 mM, pH=6,8), 20 pL enzym a-
glucosidase (1 U), va 40 pL cao chiét. Hon
hop phan tng dugc u ¢ 37°C trong 15 phat.
Sau d6, 40 uL  p-nitro-phenyl-o-D-
glucopyranoside (5 mM) duogc thém vao va u
thém ¢ 37°C trong 20 phut. Phan Gng duogc
dirng lai bang cach thém 100 uL Na,COs (0,1
M). Bo hip thy cta p-nitrophenol giai phong
duogc do tai budc song 405 nm.

2.6. Théng ké phdn tich so ligu

S6 liéu dugc phan tich va xir 1y thong ké bang
phan mém Minitab 16. Cac biéu d6 duoc v&
bang phan mém Microsoft Excel 2016.

3. Két qua va ban luan

3.1. Két qua diéu ché cdc cao chiét

Tir 3800 g mau 14 twoi cay Co sen thu dugc
1100 g bot duge licu. Mau bot duge liéu 14
cay Co sen duge tach chiét voi ethanol bang
phuong phap ngadm dim va cd quay véi ap
sudt thap. Két qua thu dugc 148,78 g cao
ethanol. Sau dd, cao ethanol dugc can 5 g va
chiét long-long qua céac loai dung méi c6 do
phan cuc khac nhau. Hiéu sut chiét cao duoc
trinh bay trong Bang 1.
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Bang 1. Hiéu sudt chiét cao phin doan ciia lé cdy Co sen

Loai cao Khoi lwong cao tong (g) Khoi lwong cao phin doan (g) Hiéu suit (%)
n-Hexan 5,00 0,71 14,24
Dichloromethan 5,00 0,93 18,60
Ethyl acetat 5,00 1,63 32,60
Nudec 5,00 1,71 34,28
Bang 2. Gia tri ECs cua cdc cao chiét la cdy Co sen
Cao chiét va Gia tri ECs; (ng/mL)
chit chuén ABTS DPPH RP TAC FRAP
Ethanol 9,24°0,21 60,35°+0,71 2,77°40,10 46,39"+2,70 16,62%+0,95
n-Hexan 34,00%+1,04 155,57°+9,88 4,94°+0,09 62,51%+0,69 83,17%+2,49
Dichloromethan  24,46°+1,04 86,34°+1,19 4,47°+0,04 46,31°+2,75 75,30°+2,79
Ethyl acetat 6,97°+0,10 45,12°+0,31 2,60°+0,03 38,27°+0,51 32,78°+0,81
Nuéc 4,49°+0,26 25,28°+0,87 2,18%+0,21 16,60°+1,54 17,22°+0,71
Trolox 3,31'+0,06 0,65'+0,01 1,92°+0,11 35,02%+0,40 1,57°+0,01

Ghi chii: Cdc gid tri ¢6 mau tw theo sau cing mot ¢t giong nhau khdc biét khong c6 y nghia ¢ mirc 5%.

Dura vao két qua nghién ciru c6 thé thiy dugc
rang hiéu suét chiét cao phu thudc vao dung
moi. Cac dung méi khac nhau dugc st dung
dé chiét xudt s& chiét xuat ra cac hop chit
khac nhau tuy thudc vao d9 phan cuc cua
dung moéi [25]. Dya trén thang phén cuc,
nudc cd dd phéan cuc cao nhét cho hiéu suét
chiét cao 1a cao nhat. Trong nghién ctru nay,
dung médi phan cyc nhidu hon s& tao ra ning
sudt chiét cao hon [26].

3.2. Két qud khdo sdat khd ning khdng oxy
hod trong cdc cao chiét

Céac thtr nghiém khao sat hoat tinh khang oxy
héa (DPPH, ABTS™, RP, FRAP va TAC) cua
la cdy CoO sen dugc danh gia thong qua viéc
xac dinh kha nang trung hoa hoac khir cac
géc tu do dugc tao ra trong thudc thtr. Hinh 1
va Bang 2 trinh bay kha nang khang oxy hoa
dugc xac dinh bang cic phwong phap thir
nghiém DPPH, ABTS™, RP, FRAP va TAC
clia cac cao chiét.

Hop chat DPPH c6 mét gbc proton va c6 mau
tim dic trung hip thu cuc dai & budc song
517 nm, mau tim nay s& giam dan khi gbc
proton dugc trung hoa. Pédc tinh nay cua
DPPH da duoc st dung rong rii dé danh gia
tac dung thu gom gbc tu do cua cac chat
khang oxy hoa tu nhién [27]. Cac cao chiét
cho thy hoat dong trung hoa goc tu do cia
DPPH déang ké phu thudc theo nong do cao

chiét. Cao nudc 14 cay Co sen thé hién hoat
tinh trung hoa gbc tw do DPPH cao hon cic
cao chiét con lai véi gia tri EC5,=25,28+0,87
pg/mL, nhung van kém hon chit chudn trolox
(EC50=0,65+0,01 pg/mL) 1a 38,89 lan. Hop
chat ABTS bj oxy héa béi cac chat oxy hoa
thanh cation ABTS™ c6 mau xanh duong
dam. Trong phuong phap nay, kha nang
khang oxy hoa dugc do bang kha ning khir
mau cua chat khang oxy hda cé trong la cay
Co sen tir phan tmg cua cac gbc ABTS™ va
céc cao chiét [28]. Tuong ty nhu DPPH, cac
cao chiét 14 cidy Co sen ciling thé hién hoat
tinh trung hoa gbc tu do ABTS™ dang ké,
trong do6 cao nudc (ECs0=4,49+0,26 pg/mL)
thé hién hoat tinh manh nhét chi kém trolox
(EC50=3,31£0,06 pg/mL) 1,36 lan. Hoat tinh
khang oxy héa tong ciia cac cao chiét dugc
xac dinh dya trén viéc khir Mo (V1) thanh Mo
(V) bang cac hop chét khang oxy héa va hinh
thanh phtrc hop photphat/Mo (V) mau xanh
trong phuong phap phosphomolybdenum.
Cao nudc 14 cdy CoO sen co6 ham luong chat
khang oxy héa tuong duong pg/mL trolox ting
tir 31,62+0,72 pg/mL & nong do 10 ug/mL lén
97,02+3,75 pg/mL & ndng do 100 pg/mL.
Pong thoi cao nudc ciing thé hién hoat tinh
khang oxy hoa tong manh nhit véi gid tri
ECs=16,60+1,54 pug/mL cao hon chéat chuan
trolox (ECs=35,02+0,40 pg/mL) 2,11 lan.
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Hinh 1. Hoat tinh khing oxy héa ciia cdc cao chiét la cdy Co sen
Ghi chu: A-ABTS; B-DPPH; C-RP; D-TAC; E-FRAP.

Céc chit khang oxy hoa co thé (¢ ché hoat
dong cua cac chat gy stress oxy hoa thong
qua kha ning khu Fe** thanh Fe?" [29]. Kha
niang khir cia mot hop chat 1a mot trong
nhitng ddc tinh quan trong dé danh gia kha
nang khang oxy hoa ctia hop chat d6 [28]. Hai
phwong phap duoc st dung dé xac dinh hoat
tinh kht trong nghién cou nay la RP va
FRAP. Két qua nghién ctru cho thiy cac cao
chiét 14 cdy CoO sen co6 kha ning khir Fe**
thanh Fe®* trong cac hop chét tuong dbi
manh. Tuy nhién, kha nang khir cta cac cao
chiét van yéu hon chit chuén trolox.

3.3. Két qud trc ché enzym a-amylase va a-
glucosidase cua cdc cao chiét

Bénh DTD c6 thé diéu trj thong qua viéc 1am
cham qua trinh hép thu glucose thong qua tc
ché cic enzym chuyén héa carbohydrat.
Trong nghién ctru kha ning hd trg diéu tri
bénh dai thao duong cia cac cao chiét di
dugc khao sat qua su trc ché enzym o-amylase
va a-glucosidase trinh bay trong Hinh 2. Cao
nude ¢ hoat tinh (e ché ca a-amylase va o-
glucosidase cao hon cac cao chiét con lai & tat
ca cac nong do dugc khao sat va khac biét co y
nghia vé mat thong ké (p<0,05).
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Kha ning rc ché enzym o-amylase va a-glucosidase ciia cac cao chiét 14 cdy Co sen ¢ su twong
ddng voi kha nang khang oxy hoa da dugc khao sat trudc d6. Cu thé 1a khi kha nang khang oxy
hoa cang manh thi hiéu qua trc ché enzym cang manh. Nhiéu nghién ciru chimg minh rang ngoai
viéc 1a chat khang oxy hoa hiéu qua thi cac hop chit c6 kha ning khiang oxy héa ciing c6 kha
nang chit e ché enzym a-glucosidase va a-amylase manh [30-32].
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Hinh 2. Hiéu sudat irc ché enzym a-amylase va a-glucosidase ciia cdc cao chiét ld cdy Co sen

Bang 3. Gid tri ICso doi v6i hoat tinh ke ché doi véi enzym a-amylase va a-glucosidase

Cao chiét va chat chuin Gia tri ICs (ng/mL)
Enzym a-amylase Enzym a-glucosidase

Ethanol 514,40°+4,55 69,14°+0,25
n-Hexan 921,78°+30,06 220,44°+1,45
Dichloromethan 633,51°+8,02 132,31°+0,24
Ethyl acetat 397,55%+12,95 46,98°+1,09

Nuéc 260,46°+6,61 14,81°+0,58
Acarbose 12,13'+0,19 6,74'+0,13

Ghi chii: Cdc gid tri ¢6 mau tw theo sau cing mgt cot giong nhau khéc biét khong cé Y nghia ¢ mirc 5%.

Kha ning Gc ché enzym o-amylase va o-
glucosidase cua cac cao chiét dugc so sanh
v6i chét chudn acarbose trinh bay trong Bang
3. Trong cac loai cao chiét dugc khao sat, gia
tri ICsx
glucosidase cuia cao nudc 1a ciy Co sen lan
lwot 1a 260,46+6,61 pg/mL va 14,81+0,58
pg/mL thdp hon cac cao khao sat con lai,
nghia la cao nudc 14 cay Co sen co kha nang
rc ché enzym a-amylase va a-glucosidase
manh nhit. Tuy nhién, kha ning wc ché
enzym a-amylase va a-glucosidase cua cao
nudc van yéu hon acarbose lan luot 1a 21,47
va 2,2 1an. Cac cao chiét 14 cay Co sen co kha
ning trc ché enzym a-glucosidase hiéu qua
hon enzym o-amylase. Mgt nghién ctru khac
cling cho thiy cao chiét cua loai Ononis
angustissima c¢6 kha niang tc ché enzym a-

doi véi enzym o-amylase va a-

glucosidase hiéu qua hon enzym o-amylase
[33]. So vo6i enzym o-amylase thi o-
glucosidase la enzym xuc tac chinh tham gia
vao qua trinh ti€u hda carbohydrat va giai
phong glucose. Do d6, trc ché a-glucosidase
1a mét cach rat hiéu qua dé tri hodn su hép thu
glucose va ha thip mirc glucose huyét sau n,
¢6 kha ning ngin chin sy tién trién cia dai
thao duong [34].

4. Két luan

Nghién ctru da chimg minh 14 cdy Co sen co
hoat tinh khang oxy hoa, tc ché enzym o-
amylase va a-glucosidase mét cach hiéu qua.
La cay Co sen c6 pham vi hoat dong khang
oxy hoa rong, trung hoa va khir duge nhidu
hop chét oxy hoa ciing nhu e ché dugc nhiéu
loai enzym chuyén héa carbohydrat. Cao
nudc tir 14 cia loai thyre vat nay cho thay tiém
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ning ctia mot ngudn chit khang oxy hoa tu
nhién hoac duoc phém v6i tng dung lam
stress oxy hoa trong viéc hd tro diéu tri bénh
DTPD va cac bién chimg cia bénh PTD. Do
do6, 14 cay Co sen c6 thé duoc khai thac trong
nganh cong nghiép duoc pham va thuc pham.
L&i cdm on

Nghién ctru duge hd trg kinh phi tir dé tai
"Sang loc, tuyén chon cac ciy duoc liéu c6 tai
tinh An Giang dap ung sinh hoc bao vé gan,
khang ung thu, hd tro diéu tri dai thao dudng"
do S& Khoa hoc va Cong ngh¢ Tinh An Giang
quéan ly.
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