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ABSTRACT

The study aims to investigate the chemical composition and assess the o-
glucosidase inhibitory potential of stem and leaf extracts of Gymnanthemum
amygdalinum against a-glucosidase enzymes derived from two sources: yeast
and the small intestines of mice.The chemical composition of the stem and leaf
extracts was found to contain alkaloids, coumarin, polyphenol, tannin, flavonoid,
and saponin. The stem extracts' total polyphenol and flavonoid contents
(252.3+1.47 mg GAE/g and 136.7+1.54 mg QE/g, respectively) were higher than
the leaf extract. Similarly, the results showed that the stem extract exhibited
stronger inhibitory effects on a-amylase (ICso =124.22+1.83 ug/mL) and a-
glucosidase  (IC50=77.21%0.52 ug/mL) compared to the leaf extract
(IC50=424.22+4.12 ug/mL; IC50=287.5143.42 ug/mL). Regarding the inhibitory
effect on the glucosidase enzymes in the small intestine of mice, the inhibition
percentage of the leaf extract was quite low (<30%, at a concentration of 5,000
ug/mL). On the other hand, the stem extract exhibited strong inhibition with an
1Cs0 of 23.02 + 0.21 pg/mL, which was six times less potent than acarbose
(IC50=3.78 £ 0.47 ug/mL). The results demonstrate the potential of the stem
extract of Gymnanthemum amygdalinum in treating diabetes.

Keywords: Gymnanthemum amygdalinum, small intestinal enzymes in
mice, a-amylase, a-glucosidase
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1. GIOI THIEU

bai thao duong (DTD) 1a mdt bénh man tinh
duoc dic trung boi su tang glucose huyét, réi loan
chuyén hoéa lipid, carbohydrate va protein do khong
thé dap tng insulin (Khan et al., 2019). Céc nghién
ciru dich t& hoc va cac thu nghiém lam sang da
chimg minh viéc kiém soét t6t ham luong glucose
huyét & bénh nhan DTD gop phan lam giam céc bién
chung va ty 1& tir vong lién quan dén bénh PTD
(Patel et al., 2008; Ismail-Beigi et al., 2010). Hién
nay, tc ché sy chuyén hoa carbohydrate va lam
cham qua trinh hap thu glucose sau khi an dugc xem
1a mot trong nhiing chién luge dé tri liéu bénh PTD
(Uzma et al., 2017). Qué trinh wc ché sy chuyén hoa
carbohydrate c6 thé duoc kiém soat bang cach trc
ché hoat dong cia enzyme a-glucosidase va a-
amylase (Inzucchi, 2002; Sales et al., 2012).

Cay mat géu (Gymnanthemum amygdalinum),
con duge biét dén véi tén khoa hoc Vernonia
amygdalina, thugc ho Cic Asteraceae, 1a mdt loai
cdy bui séng 1du nam, sinh trudng va phat trién tot &
vung nhiét d6i. Theo kinh nghiém dan gian, cay mat
gau thudng duoc sir dung dé chita tao bon, tiéu chay,
vét thuong ngoai da, ghé, bénh giun dila, viém
amidan, sdt va sbt rét (Swamy et al., 2015; Alaraet
etal.,2017; Kaur et al., 2019). O Viét Nam, cdy mat
gu kha phé bién, d& tim, thuong dugc trong hodc
moc hoang ¢ cac khu vyc Nam Bo. O Nigeria, cay
mat gau dugc str dung pho bién va co tac dung hiéu
qué trong diéu tri TP (Ijeh & Ejike, 2011; Toyang,
2013). Theo Kaur et al. (2019), cao chiét 14 mat gau
¢6 ham lugng polyphenol, flavonoid cao, cho hiéu
qua diéu tri PTD dang ké.

Hién nay, phin 16n cac nghién ctru danh gid tac
dung cta dugc li¢u trong diéu tri PTP chu yéu dua
trén kha ning trc ché enzyme a-glucosidase in vitro.
Mac du, enzyme a-glucosidase thuong mai phén lap
tir ndm men dugc sir dung phd bién lam vt lidu sang
loc hiéu qua diéu tri PTD cua cay duoc li¢u, tuy
nhién két qua danh gia co thé chua phan anh truc
tiép duogc kha nang trc ché cua duoc litu dbi vai
enzyme o-glucosidase trong hé tiéu hoa dong vat.
Vivay, nghién ctru nay duoc thyc hién nhim so sanh
hoat tinh gay wre ché enzyme o- -glucosidase cua cao
chiét cay mat gau d6i véi ca 2 ngudn gom enzyme
a-glucosidase thuong mai, va enzyme trich tir rudt
non chudt Mus musculus, nhdam nghién ciru 16 hon
tac dong gy trc ché cia cao chiét dugc lidu dbi voi
hoat dong ctia enzyme a-glucosidase trong h¢ ti€u
héa in vivo.
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2. PHUONG PHAP NGHIEN CUU
2.1. Phuong tién

Vat liéu: Mau cdy mat gau (Gymnanthemum
amygdalinum) dugc thu vao thang 4 nam 2023 &
huyén Phong Pién, thanh phé Can Tho. Mau ciy
duoc dinh danh tai Phong thi nghiém Thuc vét va
Pong vat (Khoa Khoa hoc Ty nhién, Trudong Dai
hoc Cin Tho), dwa vao dic diém hinh thai thue vat
theo tai liéu Cay co Viét Nam (HQ, 1999).

Thiét bi dugc sir dung trong nghién ciru bao
gom: may ly tim (Mikro 12-24, Hettich, Dtrc), may
vortex (ZX3, Velp, Y), micropipette 100 uL, 1000
pL (Thermol Labsystems), miy do quang phd
(Thermo Scientific Multiskan GO, Nhat ban), may
¢d quay chan khong (Heidolph, Ptic), Can phan tich
(Mettler, M¥), May do pH dé ban (Consort, Bi), Ti
sdy (Heraeus, Dirc) va mot s thiét bi khac.

Hoa chit: Ethanol (EtOH) (Cemaco), NayCOs
(Merck), gallic acid (Merck), quercetin (Merck),
Folin-Ciocalteu’s phenol reagent (Merck), 3,5-
Dinitrosalicylic acid (India), KNaCsH4Os.4H,O
(Guangdong), FeCl; (Sigma-Aldrich), NaNO;
(Xilong), AICI3.6H>O (Xilong), enzyme a-amylase
(Sigma-Aldrich), enzyme a-glucosidase (Sigma-
Aldrich), acarbose (Sigma-Aldrich) va mét s6 hoa
chét khéc.

2.2. Phuong phap
2.2.1. Piéu ché cao ethanol tong

Cay mat géu duoc phén ra thanh 14 va than, ria
sach, va loai bo phﬁn bi hu. Mau duogc rira sach va
sdy kho & nhiét do tir 40-45°C. Mau than va 14 sau
khi kho dugc xay nhuyén thanh bot duge lidu than
va la twong tmg. Phan bot cua than va 1a 1an luot
duoc cho vao trong tui vai va ngadm trong ethanol
(EtOH). Mbi lan ngam kéo dai khoang 24 gio, mau
duoc ngdm 5 lan. Dich chiét tir cac lan ngam dugc
6 dudi dung moi, thu dugc cao EtOH téng cua than
va la cay mat giu (Phung, 2007).

Am db ciia cac miu bot duoc lidu duge xac dinh
bang cach dung sirc néng 1am bay hét hoi nudc trong
dugc lidu. Xéc dinh khdi luong trude va sau khi sy
khd, tir d6 tinh ra phan tram nudc c6 trong duoc lidu.
Sy 3 dia thay tinh & 105°C trong 15 phit dén khi
khdi lwong khong ddi, 1am ngudi trong binh hat 4m
va can. Can chinh xac 1 g bot dugc liéu vao dia thuy
tinh va xac dinh khéi lwong trudce khi sdy. Sau do,
dia thuy tinh c6 chira mau bot duoc lidu kho dugc
sdy & 105°C trong 2 gioy den khdi luong khong doi,
lam ngudi trong binh hut 4 4m va can. Do 4m trong
mau bot duoc liéu duoc tinh theo cong thirc nhu sau:
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Do am (%)=(m;—m,)/(m;—mg)*x100.

Trong d6: my (g) 1a khéi luong dia thuy tinh sau
khi sdy, m; (g) 1a khdi luong dia thuy tinh sau khi
thém bot dwoc ligu, m; (g) 1a khdi luong dia thiy
tinh va dugc lidu sau khi siy (Bo Y Té, 2009).

Bang 1. Phwong phép dinh tinh cic hop chét
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2.2.2. Dinh tinh thanh phd"n hoa hoc trong cac
cao chiét cdy mdt gau

Nhom hop chit nhu alkaloid, flavonoid,
coumarin, phenolic, tannin, flavonoid, quinone,
terpenoid, saponin dugc dinh tinh so bd béng cac
phwong phap dinh tinh cac nhém hop chat ti nhién
(Phung, 2007). Cac budc tién hanh dinh tinh duoc
trinh bay ¢ Bang 1.

Hop chit Thuc hién phén ing dinh tinh Két qua phin ung
Alkaloid 2 mL dich chiét + vai giot Mayer/ Wagner Két tua trang hodc vang nhat
Coumarin 2 mL dich chiét + 3 mL NaOH 10% Xuét hién mau vang
Phenolic 2 mL dich chiét + 2 mL H,0 +2-3 giot FeCl; (10%) Két tia mau xanh den
Tannin 2 mL dich chiét + 5 giot gelatin Két thia bong trang
Két tua vang dam dén cam, mau do
Flavonoid 1 mL dich chiét + vai giot H,SO4 dam dac hodc xanh duong-doé hodc tir cam dén
do
Quinone 2 mL dich chiét + vai giot HCI dam dac Xuét hién mau xanh 14 cay
Terpenoid 2 mL dich chict + 2 mL chloroform Xuét hién mau xanh ngoc
+ vai giot H,SO4 dam dac ; ;
Saponin 1 mL dich chiét + 5 mL nudc cét + 3-4 giot ethanol. Cot bot tréng bén van con sau khi dé

Lic déu dé yén 15 phut

yén 15 phut

2.2.3. Dinh luong polyphenol va flavonoid toan
phan trong cdc cao chiét cay mdt gau

Phwong phap dinh luong polyphenol

Ham luong polyphenol dugc xac dinh theo
phuong phap cia Singleton et al. (1999) c6 hi¢u
chinh. Hon hop phan tmg gém 250 uL cao chiét
trong 250 pL nudc va 250 pL thude thir Folin-
Ciocalteu, lic déu. Sau do, thém vao 250 pL
Na,CO;3 10% rdi i 30 phat & 40°C trong bé diéu
nhiét. D6 hip thu quang phd ctia hdn hop phan tmg
dugc do & budc song 765 nm. Gallic acid (ndng do
0-20 pug/mL) dugc s dung nhu chit dbi ching
duong dé xay dung phuong trinh dwdng chuan. Ham
luong polyphenol trong cac cao chiét than va l4 cay
mat gau duoc xac dinh dua trén phuong trinh dudng
chuén gallic acid.

Phuwong phap dinh luong flavonoid

Ham lugng flavonoid toan phﬁn duoc xac dinh
bang phuong phap so mau AICl; cia Bag et al.
(2015) c6 hiéu chinh. Hon hop phéan tng gdbm 1 mL
cao chiét & ndng d6 khao sat pha trong 1 mL nudc,
lic déu. Cho 200 pL dung dich NaNO, 5% vio hén
hgp phan tng. Sau 5 phut, thém 200 pL AICl; 10%,
lic déu. Sau 6 phut 0, thém 2 mL NaOH 1 M vao
hdn hop. Cudi cing hdn hop phan tng duoc thém
nuée cho di 5 mL. Hon hop phan tmg dugce do do
hép thu quang phd & bude séng 510 nm. Quercetin
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(ndng d6 0-100 ug/mL) dugc st dung nhu chat dbi
ching duong. Ham luong flavonoid toan phan trong
céc cao chiét than va 1a cdy mat géu duoc xac dinh
dwa vao phuong trinh dudng chuan quercetin.
2.2.4. Khdo sat hoat tinh irc ché enzyme a-
glucosidase, a-amylase in vitro

Phirong phdp e ché enzyme a-amylase

Kha ning (rc ché su thuy phén tinh bot cua cac
cao chiét cdy mat giu duogc thuc hién theo phuong
phép ctia Akkarachiyasit et al. (2010) c6 hi€u chinh.
Hdn hop phan tmg gébm c6 50 pL dung dich dém
phosphate (pH=7) vdi 50 pL cao chiét va 50 uL
enzyme a-amylase (3 U/mL) dugc dem u & nhiét 46
37°C trong 5 phut. Sau d6, 50 pL tinh bot (2 mg/mL)
dugc cho vao hdn hop trén va tiép tuc i 37°C trong
15 phut. Tiép theo, 200 uL dung dich HCI ddm dic
dugc thém vao dé nglmg phan tmg. Cubi cling, 300
pL dung dich thude thiriod (5 mM I, va 10 mM KI
pha trong 0,1 M HCI) dugc thém vao dé nhan biét
lugng tinh bt con du sau phan tng dua trén phan
{rmg mau xanh dic trung. Hon hop trén dugce do do
hap thu quang phd cua phirc hop tinh bot-iod & bude
song 660 nm. Acarbose (ndng d6 0-10 pg/mL) dugc
sir dung nhu d6i ching duong.

Phan trim bi trc ché (%) = 100—((Ac—A1)/A.x100)
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_ V6i: Ao: d9 hép thu quang phé cua dung dich
doi chting. A;: d hap thu quang pho cia dung dich
sau phan ung.

Hoat tinh rc ché enzyme a-amylase ciia cc cao
chiét cay mat géu duoc xac dinh dua vao néng do
ma tai 6 cao chiét hay chit chuan trc ché dugc 50%
hoat dong cuia enzyme.

Phurong phap irc ché enzyme a-glucosidase

Hoat tinh trc ché enzyme a-glucosidase clia cac
cao chiét cay mat g?iu duogc thuc hién theo phuong
phap ctia Shai et al. (2011) c6 hiéu chinh. Hén hop
phan tng chita 100 pL dung dich dém phosphate
(100 mM, pH=6,8), 20 uL enzyme a-glucosidase (1
U/mL), va 40 uL cao chiét. Hon hop phén tng dwoc
u & 37°C trong 15 phut. Sau d6, 40 pL p-nitro-
phenyl-a-D-glucopyranoside (5 mM) dugc thém
vao va u thém ¢ 37°C trong 20 phut. Phan ing dugc
dirng lai bang cach thém 100 pL Na2CO3 (0,1 M).
Do hip thu quang phd ciia hop chit p-nitrophenol
giai phong duogc do tai budc song 405 nm. Acarbose
duoc st dung nhu chét chuén.

VKé't qua duoc biéu thi dudi dang phan trim trc
che, duoc tinh bang cong thirc:

Hoat dong e ché (%) = (1-As/A1)x100.

Vai: Ao: do hép thu quang phf) ctia dung dich d6i
chung. A;: d6 hap thu quang phd cua dung dich sau
phan ung.

Hoat tinh trc ché enzyme a-glucosidase cua cac
cao chiét cay mat géu duoc xac dinh dua vao néng
d6 ma tai d6 cao chiét hay chét chuén tc ché duoc
50% hoat dong cta enzyme.

2.2.5. Khdo sdt hoat tinh irc ché enzyme a-

glucosidase & rugt non chugt cua cao
chiét cdy madt gau

Chudt nhét tring (Mus musculus) (chudt dyc,
can nang 30 — 35 g) dugc cung cap tir Phong thi
nghiém Sinh hoc dong vat, BO mon Sinh hoc, Khoa
Khoa hoc Ty Nhién. Chudt dugc nudi 6n dinh mot
tuan trude khi tién hanh thi nghiém. Chudt gom 15
con dugc chia ngiu nhién thanh 3 nhém (5
con/nhdém) dung danh gia hi€u qua gay tc ché cua
cao chiét than, 1a va chit chuan doi v6i hdn hop
enzyme glucosidase ly trich tor ru¢t non chudt.
Chu¢t dugc cho nhin an 20 gid trudce khi thyc hién
giai phau. Chudt duoc gy mé bang diethel ether
(C,Hs),0 tdm bong gon luong vira du trong 5-7
phut.

Mau rudt non cta chudt duoc 1€iy & vi tri dudi ta
trang va trén mang trang (4012 cm), rira bang dung
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dich nuéc mudi sinh ly (lanh). MAu ruét non dugc
can trong lugng va dem trir dong & nhiét 6 -30°C.
Phuong phap chiét hon hop enzyme a-glucosidase &
rudt non dugc thuc hién theo Malunga et al. (2016)
¢6 hiéu chinh. Rudt non (1 g) duwoc nghién ddng nhat
trong 10 mL dung dich dém phosphate (pH 6,9; 0,1
M) bang may nghién miu (Homogenizing mixer,
Nhat Ban), thao tac nghién dugc thuc hién trong
diéu kién lanh. Hon hop dich nghién ddng nhat dugc
dem ly tam & 10000 g, 4°C, trong vong 10 phut.
Phan dich long thu duoc sau ly tim chira hdn hop
dich enzyme a-glucosiadase, dugc str dung cho cac
thi nghiém danh gia hiéu qua gy tc ché cua cao
chiét/chit chuan d6i v6i hdn hop enzyme a-
glucosiadase ly trich tir rugt non chugt trong nghién
cliru nay.

Phuong phép khao sat hoat tinh trc ché hdn hop
dich enzyme a-glucosidase tir rudt non chudt cua
cao chiét duoc thuc hién theo Malunga et al. (2016)
¢6 hiéu chinh. Hon hop phan tmg gom 50 pL dich
enzyme o-glucosidase trong rudt chudt véi 100 pL
mau hodc dung dich dém (ddi chimg) va u & 37°C
trong 5 phut. 50 pL. dung dich sucrose 20 mM dugc
thém vao va i thém trong 60 phut. Hon hop duoc
& 95°C trong 10 phut dé l1am ding hoat dong cua
enzyme. Sau khi ly tam & 10000 g trong 10 phut,
phan dich I6ng sau ly tim dugc thu dé do ham lugng
glucose sau phan ung theo phuong phap cua Miller
(1959).

’Két qua duoc biéu thi dudi dang phan tram tc
che, dugc tinh bang cong thirc:
Hoat dong e ché (%) = 100—[(A1-Ao/B1-Bo)]x100.

Vi

Ao: d6 hép thu quang phé ctiia mau chira cao chiét
(khong co sucrose va dich enzyme);

Ap: do hép thu quang phd ctua mau chira cao
chiét, dich enzyme va sucrose;

Bo: d6 hip thu quang phd ctia mau chira sucrose
(khong co6 cao chict va dich enzyme);

By: d0 hép thy quang phé cia mau chira dich
enzyme va sucrose (khong co6 cao chiét);

Hoat tinh trc ché, enzyme a-glucosidase cua cac
cao chict cay mat gél} duoc xé}c dink} dua Vég ndng
d6 ma tai do cao chi€t hay chat chuan uc ché dugc
50% hoat dong ctia enzyme. Acarbose dugc st dung
nhu chat doi ching duong.
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2.2.6. Thong ké phan tich s6 liéu

Cac thtr nghiém dg(;c lap lai it nhét ba 1an va scf)
liéu dugc trinh bay bang gid tri trung binh + sai s0
chuan. Céc ket qua dugc phan tich bang phan mém
Minitab 16.0 (So sanh 2 trung binh t-test, va
ANOVA (one-way, thir nghiém (Tukey)).

3. KET QUA VA THAO LUAN

3.1. Két qua chiét cao tong

Cao chiét ethanol (EtOH) ctia 14 va than thu duoc
c6 mau xanh 1a dam. Cao sau khi c6 quay c6 mau
xaph den d:cflm, d6 nhay cao va ¢ trang tha'u: dac sét.
Keét qua khoi lugng cao thu dugc va hiéu suat ly trich
dugc trinh bay 6 Bang 2.

Bang 2. Hiéu suit chiét cao

Hiéu suit

DY im chiét cao
A a o
B0 phan (%) (%)
Maiu twoi Bt  MAiu twoi  Bot
Théan 68,5 7,13 1,4 42
La 75,1 4,87 4,8 11,2

Mbi b phan cta cdy mat géu cho gia tri am do
va hiéu suit ly trich khac nhau. Cay mat géu tuoi ¢o
luong nude dao dong tir 68,5% (& thén) ¢ dén 75,10%
(6 14). Trong khi d6, d6 4m cta cac mau bot dugc
ligu ciing c6 sy bién dong theo tung bo phan. Than
1a bd phan chira ham lugng nuéce it thi bot dugce licu
cua than lai c6 4m do cao 7,13%. Trong khi do, 14
lac chua xur Iy c6 4o am dat 75,10% thi bot duoc liu
luc nay do am chi con 4,87%. Cac mau bot dugce lidu
clia cdy mat géu sau khi xir Iy c6 d6 am dat dwoc yéu
cAu theo tiéu chuén cua Duge dién Viét Nam IV (do
4m bot duogce lidu <15%) va Duoc dién Viét Nam V
(d6 4m bot dugc lidu <9%).

Két qua cho théiy bot duoc liéu tir 14 mat géu cho
hiéu suét ly trich (11,2%) cao hon bot dugc licu tur
than cdy mat giu (4,2%). Céc cao chlet thu duogc tu
cac mau bot duge liéu cua cdy mat gu duge bao
quan & nhiét do 4°C va dung cho céac khao sat tiép
theo.

3.2. Két qua dinh tinh thanh phan héa hoc

trong cic cao chiét ciy mat giu

Két qua dinh tinh so bo thanh phﬁn héa hoc ¢o
trong cao chiét 14 va than cay mat gau duoc trinh bay
0 Bang 3. Ket qua cho thiy ca cao chiét 1a va than
cdy mat gdu déu c6 sy hién dién cua alkaloid,
coumarin, phenolic, tannin, flavonoid va saponin.
Bén canh do, cac hop chat nhu alkaloid, coumarin,
polyphenol, tannin va saponin hién dién rét rd & cao
chiét than mat gau. Trong nghién ctru vé thanh phan
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cac hop chat ¢ than cdy mat giu cua Inusa et al.
(2018), cho théy su hién dién rat rd cua saponin,
phenolic, alkaloid, va tannin, twong dong voi két qua
dinh tinh trong nghién ctu nay. Mat khac, chi cé
alkaloid va coumarin hién dién rd & cao chiét 14 mat
gau. Tuy nhién, quinone, terpenoid lai khong tim
thdy & ca hai loai cao chiét 14 va than cdy mat giu.
Két qua nay ciing trong dong v6i mot sé nghién ctru
truge day cua Ijeh and Ejike (2011) va Michael et
al. (2010).

Theo nghién ctru ctia Ali et al. (2019), cao chiét
14 cAy mat géu chtra ham lugng cac nhém hop chat
sinh hoc gdm saponin (27 mg/g), alkaloid (46 mg/g),
flavonoid (122 mg/g), terpenoid (17 mg/g), tannin
(12 mg/g), steroid (48 mg/g), va phenol (36 mg/g).
Ngoai ra, theo nhu két qua nghién ctru cia Eyong et
al. (2011) cho thiy trong dich chiét than va ré cua
cdy mat géu udc tinh ¢6 chira ham luong cac hop
chat thir cép tinh theo ti 1& phan trim (%) lan lugt
nhu sau: saponin (13,214+0,02% va 28,52+0,03%),
flavonoid (1,02+0,04% va 0,51%0,05%), alkaloid
(7,02+0,04% va 6,11+0,02%) hydrocyanic acid
(3,41£0,02% va 1,18+0,05%). Qua do, co thé nhan
thiy cao chiét than va la cay mét gau co chira nhiéu
hop chét chuyén hoa thi cap, tuong ddng voi cac
nghién ctru trude day. Diéu nay ching minh duoc
ciy mat giu 13 loai dwoc liéu c6 nhiéu tiém ning vé
hoat tinh sinh hoc.

Bing 3. Két qua dinh tinh cac hop chit

Cao chiét Cao chiét

Hop chat 14 than
Alkaloid ++ ++
Coumarin ++ ++
Phenolic ++ +
Tannin ++ +
Flavonoid + +
Quinone - -
Terpenoid - -
Saponin ++ +

Ghi chu: (-): Khong hién dién; (+): C6 hién dién; (++):
Hién dién rat ro
3.3. Két qua dinh lwgng polyphenol tong va
flavonoid toan phan trong cic cao chiét
ciy mat gau

Ham luong polyphenol va flavonoid trong cac
cao chiét (Hinh 1) duoc xac dinh dwa vao phuong
trinh chat chuén la gallic acid va quercetin.

Polyphenol 1 hop chét co nhiéu trong cac loai
thuc vat dugc dung lam duoc li¢u. Nhiéu nghién ctru
chimg minh ring polyphenol c¢6 hoat tinh khang oxy
hoa, chdng 130 hoa va c6 nhidu hoat tinh chita bénh
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trén nguoi (Tungmunnithum et al., 2018). Két qua
khao sat cho ham lwong polyphenol & cao chiét than
va l4 cAy mat giu lan luot 12 252,3 mg GAE/g cao
chiét va 216,51 mg GAE/g cao chiét. Him luong
polyphenol cta cao chiét than cao hon cao chiét 1.
Ham lugng polyphenol cuia cac loai cao chiét giira
than va 14 cay mat giu c6 sy khac biét vé& mit thong
ké (P<0,05). Két qua nay phu hop véi két qua dinh
tinh vé sy hién dién cua cac hop chit phenolic trong
cao chiét than rd rét hon cao chiét 14 (Bang 3).

300 -
a

230 + —
0 200
g
g a
5 150 1 & Thin
& .
T 100 A BLla

50 A

0 T 1

Flavonoids
mg QE/g cao chiét

Polyphenol
mg GAE/g cao chiét
Hinh 1. Ham luwgng polyphenol va flavonoid
trong cac cao chiét than va la ciy mat gau.

Flavonoid 12 mét nhéom céc hop chét tu nhién
duoc tim théy trong thuc vat, hién dién hau nhu & tat
ca cac b phan cta cdy. Flavonoid c6 hi€u qua khang
oxy hoa, bao vé gan, khang khuén, khang viém,
chdng ung thu va khang virus (Yao et al., 2004;
Shashank & Abhay, 2013). Két qua thir nghiém cho
thy cao chiét than c6 ham luong flavonoid (136,70
mg QE/g cao chiét) cao hon ham lugng flavonoid
clia cao chiét 14 (110,44 mg QE/g cao chiét). Him
luong flavonoid cua cao chiét than va 1a khac biét
¢6 ¥ nghia vé mat théng ké (P<0,05). Két qua dinh
lwong phu hop voi két qua dinh tinh thanh phan céac
nhom hop chit (cac miu cao déu cé flavonoid)
(Bang 3).

3.4. Két qua hoat tinh ‘¢ ché enzyme a-

glucosidase va o-amylase ciia cic cao
chiét cAy mat giu in vitro

Céac hoat chét tir thuc vat co kha nang uc ché
enzyme o-amylase va enzyme a-glucosidase duoc
sir dyng nhu mdt nhom thudc hd tro diéu tri bénh
DTP bang cach ngin chin sy thuy phan cac dang
carbohydrate thanh duong don nham kiém soat
dugc lugng glucose huyét (Zhenhua et al., 2014).
Kha ning tc ché enzyme a-amylase va enzyme a-
glucosidase in vitro ciia cic mau thir trinh bay &
Bang 4, cho thdy hoat tinh rc ché enyzme & ca
enzyme o-amylase va enzyme o-glucosidase cua
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cao chiét than manh hon cao chiét cua 14. Cu thé,
kha ning trc ché cua enzyme a-amylase va enzyme
o-glucosidase & cao chiét cua than cdy mat giu 1an
luot 1a 1Cs5=124,22+1,83 pg/mL va ICsy =
77,21+0,52 pg/mL, manh hon cao chiét cua 14 3,41
lan d6i v6i kha ning e ché enzyme a-amylase
(IC5=424,22+4,12 pg/mL) va 3,72 lan d6i véi
enzyme a-glucosidase (ICs0=287,51£3,42 pg/mL).
Tinh chét acarbose duoc xac dinh 1a c6 hoat tinh trc
ché enzyme a-amylase (IC5=22,10+0,20 pg/mL) va
a-glucosidase (ICsp=4,67+0,13 pg/mL) manh hon
cao chiét than mat géu 1an luot 13 5,63 va 12,20 lan.

Bing 4. Khi niing trc ché enzyme o-amylase va
a-glucosidase ciia cac cao chiét cay mat

giu
Mau thir Gia tri ICso (ng/mL) :
o-amylase  oa-glucosidase
La 424,22+4,122 287,51+3,422
Than 124,22+1,83° 77,21+0,52°
Acarbose 22,10+0,20¢ 4,67+0,13¢

Ghi chii: Céc chir cdi theo sau gid tri trung binh giong
nhau trong cung mot cot thi khdc biét khong co y nghia o
miurc 5%.

Nhu véy, nghién ctru cho thdy, cao chiét than ciy
mat géu giau polyphenol va flavonoid c6 kha ning
uc enzyme a-amylase va a-glucosidase manh hon
cao chiét cua 1a. Tir 6, ham luong polyphenol va
flavonoid dugc chirng minh dong vai tro quan trong
trong viéc diéu hoa hoat dong ctia enzyme aamylase
va a-glucosidase. Nhiéu nghién ctru khéc ciing cho
théy, cac cao chiét thuc vat co hoat tinh e ché
enzyme o-amylase va a-glucosidase phu thudc vao
polyphenol (Kwon et al., 2008; Kang et al., 2014).
Ngoai ra, flavonoid 1a mdt nhém chinh cua céac hgp
chat polyphenol di duoc bao céo 1a c6 kha ning tic
ché enzyme a-amylase va o-glucosidase (Kim et al.,
2000; Tadera et al., 2006; Williams, 2013). Su uc
ché hoat dong enzyme ting dang ké véi sy gia ting
s6 lugng nhém hydroxyl cia cac polyphenol va
flavonoid (Tadera et al., 2006). Cac nhom hydroxyl
trong ciu triic phan tir flavonoid c6 thé hinh thanh
lién két hydro véi cac nhom -OH cua enzyme, gitp
can trd phan tng gitta enzyme a-amylase va tinh bot
va s& trc ché qua trinh thiy phén tinh bot (Gu et al.,
2015). So sanh hiéu qua trc ché a-amylase va o-
glucosidase cua cac cao chiét cay mat giu voi chit
chuan acarbose dya vao gia tri ICsp cho thay cao
chiét thé hién hoat tinh kém hon chét chuan DPdng
thoi, két qua nghién ctru ciing cho thy rang cac cao
chiét cdy mat gau co kha nang trc ché enzyme o-
glucosidase manh hon a-amylase. Mgt s0 nghién
ctru cho thdy chét trc ché o-glucosidase dong vai trd
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chinh trong viéc kiém soat glucose huyét sau bira an hap thy quang phd ciia glucose sau phan tng cua
0 bénh nhan DTD (Javed et al., 2011). dich enzyme va sucrose (OD téng chung t6 enzyme
3.5. Két qua hoat tinh ‘rc ché enzyme o- da thuy phén sucrose thanh glucose). Diéu nay
glucosidase & rudt non chudt ciia cao chimg to hon hop enzyme trich dugc tir rugt
chibt ciy mat gflu non chudt c6 sy hién dién ctia enzyme glucosidase

) (Béang 5).

Mic du ngudn enzyme a-glucosidase thuwong

mai phan 1ap tir nim men duoc sir dung rong rii 1am Ngoai ra, nghién ctru nay da tién hanh so sanh

vat liéu sang loc cac chat tic ché a-glucosidase, tuy hoat tinh cua dich enzyme glucosidase trich tir rudt
nhién két qua danh gia c6 thé khong tuong thich véi ~ hon ciia 3 nhom nghi¢m thirc (NT) chudt, trude khi
hé enzyme trén co thé dong vat c6 vi. Vi vay, khao sat hiéu qua gay trc ché enzyme cua cac mau
nghién ciru ndy d tién hanh ly trich dich enzyme o-  thir (cao than, cao 1a va acarbose) doi véi enzyme
glucosidase tir rudt non ciia chudt, nham khéao sat glucosidase da ly trich. Két qua Bang 5 cho thay

dich enzyme trich dugc tir 3 nhém NT chudt ban dau
(cao than, cao 14, acarbose) thé hién hoat tinh cua
enzyme glucosidase trong duong nhau, khong khac
biét vé& mit thong ké (P=0,205>0,05). Dich enzyme

dugc lidu c6 hoat tinh giy (e ché enzyme o-
glucosidase truc tiép trong hé tiéu hda cua dong vat,
twong dong hon vaéi dicu kién in vivo.

Nham xac dinh hon hop enzyme ly trich tir rudt trich dugc tir rudt non chudt ban diu & cac nhém NT
non chudt ¢6 hoat tinh enzyme glucosidase, nghién cao than, cao 14, va acarbose c6 hiéu qua thily phan
clru ndy tién hanh danh gia hoat tinh cta cua dich sucrose voi phan tram hoat tinh twong dwong nhau
enzyme glucosidase bang phan ung thuy phan lan luot 1a 67,95%, 67,67% va 65,7%. Két qua
duong sucrose thanh glucose (Malunga et al., 2016). nghién ctu chimg minh hoat tinh ciia enzyme
Két qua duoc thé hién trong Bang 5. Két qua danh glucosidase trich tir rugt non ctia 3 nhém NT chuét
gi4 hoat tinh enzyme glucosidase cho thy rang, hn ban dau 1a twong duong nhau, khéng anh huéng
hop enzyme trich tir rudt non chudt c6 kha néng thuy déang ké dén khao sat gy (ic ché enzyme glucosidase
phéan duong sucrose thanh glucose, thong qua do d6 clia cac mau thir gdm cao thén, cao 14, va acarbose.

Béang 5. Panh gia hoat tinh ciia dich enzyme glucosidase trich tir rugt non chugt

Do hép thu ciia glucose Dich nghién rudt non chudt

(540 nm) Nghiém thirc cao thin Nghiém thirc cao 1a Nghiém thirc acarbose
Mau phan mg (enzyme va sucrose) 0,73140,0232 0,734+0,021° 0,713%£0,016*
Maiu tra"lng (sucrose) 0,052+0,0052 0,058+0,0022 0,056%0,005*
Hoat tinh cta enzyme (%) 67,95+2,322 67,67+2,11* 65,7£1,61°
Cic chiF cdi theo sau gid tri trung binh giong nhau trong ciing mét dong thi khdc biét khong c6 y nghia & mire 5%.

Nong d6 cao chiét ciia than ciy mat gau c6 hiéu enzyme dua trén phuong trinh hdi quy cua cao ch1et)
quéa gay tc ché dich enzyme a-glucosidase trich tir (Bang 6). Trong d6, cao chiét than gay wrc ché 50%
rudt non chudt duge xac dinh ¢ diy nong d¢ 1,25; hoat dong cua hdn hgp enzyme a-glucosidase voi
2,5; 55 10; 15; 20; 25; va 50 ug/mL. Mat khac, cao gi tri [C50=23,02+0,21 pg/mL, nguoc lai cao chiét
chiét la cdy mat gau thé hién phan trim gay wrc ché la khong gay uc ché dugc 50% hoat dong cia
d6i v6i voi hdn hop enzyme o-glucosidase & day enzyme & ndng do khao sat cao nhét ciia cao chiét
ndng d6 gap 100 lan cao chiét than (125; 250; 500; (5000 pg/mL). Kha ning Gic ché enzyme o-
1000, 1500; 2000; 2500; 5000 pg/mL) (Bang 6). glucosidase trén rudt non chudt cua cac cao chiét cay

mat giu c6 sy twong dong véi ham lwong
polyphenol va flavonoid. Cao chiét than c6 ham
lwong polyphenol va flavonoids nhiéu hon cao chiét
la, ti 16 thuan v6i hiéu qua e ché enzyme a-
glucosidase trong rudt non chudt ¢ cao chiét than.
B0 phén dung cua cay dugc li¢u cung vdi cac ham
luong hoat chét thir cp c6 trong cao chiét, trong tac
giita cac hop chat sinh hoc véi nhau, ¢ thé 1a
nguyén nhan giy tac dong dén hiéu qua gy trc ché
enyme o-glucosidase ¢ rudt non dong vat.

Két qua nghién ctru cho thy cao chiét than cho
hiéu qua gdy rc ché hdn hop dich enzyme a-
glucosidase rudt non, ting tuyén tinh theo nong do
thir nghiém vai phan tram gy trc ché 1a 10,44 dén
91,32% (y=1.674x+11.033, R*= 0.9899). Tuy nhlen
cao chiét 1a cho két qua gay trc ché enzyme rat yéu
(<30%) & nong d¢ khao sat cao nhat ctia thir nghiém
(5.000 pg/mL). Hiéu qua wc ché dich enzyme a-
glucosidase chiét tir rut non chudt cua cao chiét
than va 14 dugc danh gia dua trén gia tri ICso (xac
dinh ¢ nong d9 gy tic ché 50% hoat dong ciia
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Béang 6. Hi€u qua giy trc ché dich enzyme glucosidase trich tir rugt non chugt ciia cao chiét than va la

cay mit gau

Cao chiét than

Cao chiét 1a

Acarbose

Nong dd Phén trim irc ché Nong d9 Phén trim trc ché Nong d9 Phén trim trc ché
(pg/mL) (%)  (ug/mL) (%) (pg/mL) (%)
1,25 10,44+0,31¢ 125 4,64£0,11¢ 0,125 19,90+0,20"
2,5 13,72+0,25¢ 250 7,68+0,23¢ 0,25 25,90+0,45¢

5 18,46+0,30" 500 10,74+0,21° 0,50 26,77+0,37°

10 27,5440,29¢ 1000 12,12+0,37° 1 31,45+0,42°

15 37,54+0,38¢ 1500 14,48+0,18° 2 37,80+0,11¢

20 48,62+0,91° 2000 15,52+1,45° 4 53,4040,73¢

25 56,16+0,55° 2500 20,42+1,29% 8 78,7340,51°

50 91,3242,01* 5000 24,92+0,74* 10 94,65+0,73*

y = 1.674x + 11.033 (R*=0.9899) y =0.0039x + 7.5462 y=7.1542x + 22.936
(R?=0.9024) (R*=0.9953)
1C50=23,02+0,214 Pham trim gay (rc ché enzyme yéu 1Cs5p=3,78+0,478
(ug/mL) <30% & nong do 5000 pg/mL (ug/mL)

Cdc chit cdi theo sau gid tri trung binh giong nhau trong ciing mot ¢ét (in thuong), hodc trong cing mét dong (in hoa)

thi khac biét khong co y nghia o mirc 5%.

Trong nghién ciru nay, qua két qua thir hoat tinh
{rc ché enzyme a-glucosidase tir rudt non cta chudt
clia cac cao chiét/chat chuan bang phuwong phap thity
phan duong sucrose (Malunga et al., 2016) va do
luong ham luong glucose tao ra (Miller, 1959); budc
dau cho thay hdn hop trich tir rudt non ciia chudt co
su hién dién cua enzyme a-glucosidase (Bang 5 va
Bang 6). Dé xac dinh chinh xac sy hién dién cua
enzyme o-glucosidase (sucrase, maltase...) trong
hdn hop trich duoc, cac nghién ctru tiép theo can tién
hanh phan tich dién di SDS-PAGE.

Enzyme a-glucosidase dugc su dung trong
nghién ctru nay c6 moi lién quan chat ché vé mat cau
tric va co hoc véi enzyme cla con ngudi, vi day la
nhitng enzyme dugc ly trich tr rudt non rét thich
hop cho viéc b tri thi nghiém khéo sat hoat tinh
khang DTD in vitro. Mot tic nhan e ché enzyme
a-amylase va a-glucosidase c6 thé hd tro diéu tri
bénh PTD bang cach ngin chin thay phan
carbohydrate thanh du’ong don, gitp kiém soat can
bing glucose huyét (Zhenhua et al., 2014).
Nghién ctru ndy cho thy dugc tiém ning cua
viée str dung cao chiét than cdy mat gau giau
polyphenol va flavonoid, 1a mét tac nhan khang
DTD day hira hen.
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