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TOm tait

Viét Nam c6 nhiéu nguén duroc liéu c6 thé duwoc sir dung trong phong ngera va hé tro diéu tri
bénh dai thdo dwong. Trong nghién cizu ndy, hogt tinh ¢ ché enzyme thuiy phan tinh bét a-amylase va
kha ndng bdt goc ti do cua mét sé dieoc liéu nhue 14 61 (Psidium guajava), 14 xoai (Mangifera indica),
tam bop (Physalis angulata), la diza (Pandanus amaryllifolia), 1a sung (Ficus glomerata), 14 sake
(Artocarpus altilis), va bac dau (Gomphrena celosioides) da duoc so sanh dé xdc dinh nguon diroc
lieu phu hep cho viéc ieng dung trong hé tro diéu tri ddi thdo dwong loai 2. Két qud khdo sét cho thay
rang céc cao chiét ethanol cia cdc diroc lidu trén c6 hogat tinh izc ché enzyme a-amylase tai gia tri
ICso ldn lieot 12 136,8; 184,7; 228,3; 159,1; 264,5; 152,4; va 204,4ug/ml. Hon nita, hogt tinh bat goc
tir do DPPH (2,2-diphenyl-1-picrylhydrazyl) ciia cdc duwot liéu trén ciing dirge xdc dinh tai nong do
100 pg/ml lan heot 12 58,5%; 47,8%; 38,6%; 38,2%; 39,4%; 51,1%; va 33,7%. Nhu vdy, cao chiét 14
6i ¢ hogt tinh ¢ ché enzyme a-amylase va hoat tinh bet goc tu do DPPH cao nhdt, tao co sé cho
viéc iing dung 14 6i trong hé tro' phong ngira va chira tri dai thdo dwong logi 2.

Tar kKhoa: ddi thao diong, enzyme alpha-amylase, 14 di, 1a sake, 14 xoai

Abstract

COMPARISON OF ALPHA-AMYLASE ENZYME INHIBITION AND DPPH FREE

RADICAL SCAVENGING ACTIVITIES OF SOME MEDICINAL PLANTS

Numerous medicinal plants in Vietnam have been used as a remedy for the prevention and
treatment of diabetes. In this study, the inhibitory activity of the o-amylase enzyme and the free
radical scavenging capacity of some medicinal herbs such as Psidium guajava leaves, Mangifera
indica leaves, Physalis angulata, Pandanus amaryllifolia leaves, Ficus glomerata leaves, Artocarpus
altilis leaves, and Gomphrena celosioides were compared to identify suitable medicinal sources for
application in the treatment of type 2 diabetes. The results showed that the ethanol extracts of the
above medicinal herbs exhibited a-amylase inhibitory activity with 1Cso values of 136.8; 184.7; 228.3;
159.1; 264.5; 152.4; and 204.4pg/ml, respectively. Furthermore, it was determined that the DPPH
(2,2-diphenyl-1-picrylhydrazyl) free radical scavenging activity of these medicinal herbs at a
concentration of 100 pg/ml was 58.5%; 47.8%; 38.6%; 38.2%; 39.4%; 51.1%; and 33.7%,
respectively. Thus, the Psidium guajava leaf extract showed the highest a-amylase inhibitory activity
and DPPH free radical scavenging activity, providing a basis for the application of guava leaves in
the prevention and treatment of type 2 diabetes.

1. Gigi thiéu

Pai thao duong 13 mot trong nhitng bénh phé bién nhét trén thé gidi. Theo du doan cta T chirc
Y té Thé giéi, dén nam 2025 s& c6 khoang 300 triéu ngudi mac bénh tiéu duong (Hung va nnk.,
2012). Bénh lién quan dén rdi loan chuyén hoa do 16i sbng va c6 ty Ié mac bénh ngay cang tang. Bénh
dugc mo ta bai su thiéu hut twong dbi hoic tuyét déi cua insulin va/hoic hoat dong cua insulin gay ra
tinh trang khdng dung nap glucose va 1am suy yéu qua trinh chuyén héa lipid, carbohydrate va protein
(Guillausseau va nnk., 2008). Bénh nhan dai thao duong 1au dai c¢d thé dan dén cac bién chimg nhu
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bénh véng mac, bénh than, tim mach va bénh Iy than kinh ngoai bién (White, 2015). Hién nay, céc
thubc diéu tri dai thao duong nhu sulfonylurea, biguanides, thudéc wc ché a-glucosidase,
thiazolidinediones va thudc @c ché dipeptidyl peptidase-4 1a nhiing liéu phap chinh cho bénh nhéan dai
thdo duong loai 2 (Chaudhury va nnk., 2017). Tuy nhién, viéc sir dung 1au dai gay ra nhiéu tac dung
phu khéng mong mudn nhu tiéu chay, suy than, suy gan. Vi vay, nghién ciu céc liéu phap khang dai
thdo dudng an toan va hiéu qua hon tir ngudn thién nhién mang tinh cap thiét.

Cho dn nay, cac liéu phap c6 ngudn géc tir duoc liéu van 1a xu hudng phé bién trong cham
s6c suc khoe vi an toan hon khi sir dung (Galabuzi va nnk., 2010). Trong d6, nhiéu thao duoc duoc
biét dén vai vai trd quan trong trong phong ngtra va diéu tri bénh dai thao dudng loai 2 thdng qua
rc ché enzyme thay phan tinh bot nhu a-amylase, 1am ha duong huyét, 1am khoe tuyén tuy gitp
tang san sinh insulin, chéng oxy hoa (Jung va nnk., 2006). O Viét Nam, mot sb thao duge di duoc
thdng tin vé kha ning 6n dinh duong huyét cho bénh nhéan dai thdo dudng loai 2 nhur 14 i, 14 x0ai,
tam bop, 14 dua, 14 sung, 14 sake, bac dau. Hoat tinh 6n dinh dwudng huyét caa ching c6 thé mot
phan lién quan dén kha ning tc ché enzyme thuy phan tinh bot nhu a-amylase (Kashtoh va nnk.,
2023). Trong nghién ctiru ndy, muc do hiéu qua trong hoat tinh Gc ché enzyme a-amylase cua céc
duoc lidu trén duge so sanh dé xac dinh ngudn duoc liéu tiém ning nhét, tir d6 dinh hudng sir dung
trong phong ngira va hd tro diéu tri dai thao duong.

2. Vat liéu va phuwong phap nghién ciru
2.1. Vgt ligu

Céc dugc lieu gom la 6i (Psidium guajava), la xoai (Mangifera indica), tim bop (Physalis
angulata), 1a dira (Pandanus amaryllifolia), 1a4 sung (Ficus glomerata), a4 sake (Artocarpus altilis),
bac dau (Gomphrena celosioides) dugc thu nhan & Tay Ninh. Ethanol str dung trong nghién ciu c6
ngudn géc tir Xilong, Trung Qudc. Céc hda chét khac nhu dinitrosalicylic acid (DNS), enzyme alpha-
amylase, DPPH (2,2-Diphenyl-1 picrylhydrazyl) dugc cung cap bai cong ty Sigma-Aldrich, My.

2.2. Phwong phdp tich chiét

Céc dugc liéu dugc rira sach, sdy kho 60°C trong 5 ngay va xay thanh bot bang may xay sinh
t6. Bot mau c6 d6 am dudi 10% duoc ngam trong ethanol theo ty Ié 1g bot khé/8ml ethanol 96%,
kéo dai trong 4 gio' & nhiét d6 60°C. Qua trinh chiét duogc lap lai 3 1an va dich chiét duoc thu chung
thanh dung dich chiét tong. Dich chiét tong sau d6 dugc ¢d quay & nhiét do 40°C dé dudi dung mdi
va thu nhan cao chiét sét. Cao chiét sau d6 dugc say trong tu sy & nhiét 6 60°C dé thu nhan cao
ethanol tong c6 d6 am dudi 12%. Cao tong duogc luu gilt trong ngin mat ta lanh nhiét d6 4°C cho
dén khi duoc str dung. Cao tong duoc pha trong ethanol dé dat dwoc mau thir c6 ndng dé thich hop.

2.3. Phwong phdp khdo sat hogt tinh grc ché enzyme a-amylase

Phuong phap thir nghiém hoat tinh ¢ ché o-amylase duoc thyc hién nhu mé ta bai Bhutkar
va Bhise (2012). Pau tién, lay 1ml dich cao chiét (50, 100 hoic 200pg/ml) u truéc véi 1ml a-
amylase (Sigma-Aldrich A4582, pha loing dén 10000 trong dém sodium phosphate 20mM, pH 6,9)
trong 30 phut, sau d6 thém 1ml dung dich tinh bot (1% w/v). Hon hop duoc u tiép & 37°C trong 10
phat. Phan tmg dugc ding lai bang cach thém 1ml thubc thir DNS va sau d6 hdn hop dugc dun soi
trong 5 phat. Mau di ching (C) khong ¢6 dich chiét mau va mau tring (B) khong c6 enzyme a-
amylase. P9 hap thu san pham phan tng duoc do & budc séng 540nm bang may microplate reader
(BioTek Instruments, M¥). Ty Ié phan trim tc ché duogc tinh bang cng thire sau:

Phan tram tc ché (%) = [(ODc-ODg) — (ODmau- ODg)]/(ODc-ODg)x100%
2.4. Khao sét hogt tinh bét géc te do DPPH

L4y 100ul cao chiét mau & ndng do 100pg/ml cho vao éng phan tmg, sau d6 cho thém 100pl
dung dich DPPH tai ndng d6 0,3mM. Han hop duoc tron déu va u trong bong téi ¢ nhiét do phong
trong 30 phat. Mat d6 quang cua hdn hop dugce do & budc séng 490nm, va kha ning bét goc tu do
DPPH dugc tinh theo cbng thirc sau:
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Kha niang bat goc tw do DPPH (%) = [(ODching am— ODmiu)/ODching am]x100
2.5. X ly sé ligu
S6 liéu duoc phan tich bang phan mém SPSS. Sy khac nhau gitta cAc nhdm c6 ¥ nghia théng

ké khi gia tri p < 0,05. Cac thi nghiém déu duoc Ip lai 3 lan. Céc trj s6 trung binh, sai s6, va ICso
(ndng do urc ché 50% hoat tinh enzyme cua mau thir) duoc xir ly bang phan mém Excel 2010.

3. Két qua va thao luan
3.1. Hoat tinh ¢ ché enzyme a-amylase

Tiang duong huyét 1a dac diém chinh trong su phat trién caa bénh déi thao dudng va gay ra
nhiéu bién chung khac nhau ¢ bénh nhan dai thdo duong. Tang duong huyét duoc biét 1a co lién
quan dén hoat dong cua enzyme a-amylase, mot enzyme phé bién trong thuy phan carbohydrate
trong hé tiéu hoa con nguoi (Mahmood, 2016). Do d6, viéc lam giam hoat dong cua enzyme o-
amylase duoc xem la mot liéu phap hiéu qua trong ngan chan hoac lam cham qua trinh hip thu
glucose sau bira an, gop phan kiém soét tinh trang ting duong huyet ¢ bénh nhéan dai thao duong
(Rehman va nnk., 2019). Trong nghién cuu nay, kha nang uc ché enzyme o-amylase cua la oi, la
X0ai, tam bop, 1a dua, 1a sung, 1a sake, va bac dau duoc so sanh véi nhau dé xac dinh loai duoc liéu
tiém ning nhat cho dinh huéng su dung trong phong va hd trg lam giam duong huyét ¢ bénh nhan
dai thao duong. Két qua thé hién hoat tinh ac ché enzyme a- amylase cua cac loai duoc li¢u duoc
thé hién & hinh 1. Két qua khao sat cho thay c6 sy phan hda manh yéu vé hoat tinh tc ché enzyme
o-amylase gitra cac duoc liéu. Trong dé, cao chiét la 6i thé hién hoat tinh wc ché a-amylase manh
nhat (ICso 136,8pg/ml) cao hon acarbose (ICso 141pg/ml) (P& Nguyén Anh Thu va nnk., 2021),
tiép sau lan luot 1 14 sake (ICso 152,4pg/ml), 14 dira (ICso 159,1pg/ml), 14 x0di (ICso 184,7pg/ml),
bac dau (ICso 204 Apg/ml), tam bop (ICs0 228,3pg/ml) va la sung (ICso 264,5ug/ml). Nhitng dugc
lieu c6 gia tri I1Cso thap hon 200pg/ml, gom 14 6i, 1a sake, 1a dtra, va l1a xoai. Nhu vay, la oi dugc
xem la nguén nguyén liéu tiém nang cho kha ning 1am cham qua trinh tiéu hda, gitp han ché tinh
trang tang cao duong huyét sau an, gop phan cai thién bénh tat va cac bién chimng. Tuy nhién, viéc
phdi hop 14 6i, 14 sake, 14 dira, va 14 xoai ciing nhau trong mot bai thude cling 13 mot dé xuat co thé
duoc sir dung trong Kiém sodt duong huyét.
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Hinh 1. Gia tri ICso vé hogt tinh ¢ ché enzyme a-amylase cia cdc dwoc lidu
3.2. Hogt tinh bdt géc tw do DPPH

Stress oxy hda la sy mat can bang giira viéc san sinh cac goc ty do va kha ning hoat dong cua
hé théng chéng oxy hoa cua co thé. N6 c6 thé gay ra qua trinh chét té bao theo chuong trinh cua té
bao beta tuyén tuy va lam khéang insulin (West, 2000). Hon nita, vai trd cua stress oxy héa da duoc
ching minh trong co ché bénh sinh va sy phat trién cua cac bién ching tir bénh nhan dai thao
duong bao gom bénh véng mac, bénh than, bénh than kinh (Niedowicz va nnk., 2005). Trong khi
do, chat chéng oxy héa hoat dong bang céch loai bo cac goc tu do hodc ting cudong kha ning cua
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cac enzyme phong tha chdng oxy héa. Do d6, chat chdng oxy hoa s& cung cap mét chién luoc diéu
trj dé ngn ngira stress oxy hda va cac bién ching lién quan dén bénh dai thio duong do tac nhan
oxy héa gay ra (Sarita va nnk., 2012). Trong nghién ctu nay, hoat tinh bit géc tu do DPPH cua cac
duoc liéu trén di dugc so sanh dé thiy tiém ning Chong oXy hoa cua chung, tr d6 dé xuét sir dung
trong cong thirc hd tro chita tri dai thao duong. Két qua vé hoat tinh bat géc tu do DPPH cua cac
duoc lidu dugc thé hién trong hinh 2. Két qua cho thay, tai nong do 100pg/ml, cao chiét 14 bi c6
hoat tinh bat géc tu do DPPH cao nhit 1a 58,5%, tiép sau lan luot 1a cac duoc liéu gom la sake
(51,1%), 1& xoai (47,8%), 14 sung (39,4%), |4 dira (38,2%), tim bop (38,6%) va bac dau (33,7%).
Cac cao chiét 14 6i, 14 sake va 14 xoai c6 hoat tinh bét géc tw do DPPH tai nong do 100pug/ml cao
hon so v6i cao chiét rau cang cua (46%) (P& Nguyén Anh Thu va nnk., 2021). Trong d6, cac duogc
liéu c6 phan tram bat gbc tu do trén 50% tai nong d6 100pg/ml gdm cao chiét 14 6i va 14 sake. Vi
hoat tinh chéng oxy hoa vuot troi, 14 6i va 14 sake c6 thé duoc st dung nhu cac ngudn nguyén liéu
tiém ning trong viéc thu nhan céc gdc tu do, gop phan quan trong trong viéc ngin chin cac bién
ching do gbc oxy hda gay nén ¢ bénh nhan déi thao dudng.
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Hinh 2. Hogt tinh bat goc ti do DPPH ciia duroc liéu tai nong dé 100pug/ml

Céc két qua trén cho thay rang cao chiét 14 6i khong chi thé hién kha nang wc ché hoat tinh thuy
phan tinh bot cua enzyme a-amylase, ma con cé thé thu don cac géc tu do mot cach hiéu qua, gop
phan nang cao gié tri cua 14 6i trong viéc san xuit cac san pham tng dung phuc vy nhu cau hd tro
chira tri dai thao duong cua cong dong. L& 6i di duoc biét dén 1a mot ngudn giau cac hop chat
polyphenol vai nhiéu dugc tinh khac nhau. La 6i da duoc xac dinh ¢6 chira cac hop chat phenolic
nhu quercetin, myricetin, catechin, gallic acid va ellagic acid cung cac dan xuét cua ching (Chang
va nnk., 2013). Piéu nay cho thiy rd rang la cac hop chit phenolic hoic d6 uéng giau phenolic c6
kha ning giam duong huyét sau an va lac doi ¢ bénh nhan dai thao duong, kich thich tiét insulin va
cai thién d6 nhay insulin (Aryaeian va nnk., 2017). Cac co ché di duoc xac dinh thdng qua giam
hép thu glucose & ruot, uc ché tiéu hoa carbohydrate, ting cuong tiét insulin tir cac té bao béta cua
tuyén tuy, diéu chinh sy giai phong glucose tir gan va kich hoat sy hép thu glucose ¢ cac mo. Hon
ntta, kha nang chbng oxy hoa va chong viém cao cua polyphenol di gop phan vao hiéu qua phong
ngira cac bién chung lién quan dén bénh dai thao duong nhu bénh véng mac, bénh than va bénh
than kinh (Bahadoran va nnk., 2013). Do d6, 14 6i dugc xem la mot ngudn nguyén liéu tiém nang
trong viéc phong ngtra bénh dai thao duong.

4. Két luan

Nghlen ciu nay da so sanh hi¢u qua rc Che enzyme o-amylase va kha ning bt gbc tu do DPPH
ctia mot s6 loai dugc lidu, nham tim ra nguon tiém nang dé ho tro diéu tri bénh dai thao duong. Két
qua cho thay cao chiét I 6i c¢6 hoat tinh wc ché enzyme o-amylase va kha ning bat géc tu do DPPH
cao nhat. Véi hoat tinh vuot tréi trong viéc trc ché qua trinh thuy phan carbohydrate va thu don cac
géc tu do, 14 6i duoc xac dinh 12 ngudn nguyén liéu tiém ning cho viéc phat trién cac san pham hd
tro diéu tri dai thao duong.
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