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TOM TAT

Dit vin dé: Uc ché enzyme a-glucosidase lam giam hdp thu lwong glucose trong mdu sau
an, g6p phan vao diéu tri bénh ddi thdo dwong (PT: D). Nho co sy hign dien cua cac thanh phan nhu:
Polyphenol, charantin, peptid, flavonoid... nén Khé qua cé nhiéu tiém ndng trong chéng cdc yéu to
stress oxy héa ciia co thé, hé tro diéu tri dai thdo dwong. Muc tiéu nghién ciru: Danh gia tac dung
chong oxy héa va ike ché a- glucosidase in vitro cua cao kho qua Kho qua. Déi twong va phuwong
phdp nghién ciru: Qua Khé qua dwot sdy khé, nghién nhd, chiét xudt bang dung méi nuede c¢é ho
tro siéu dm diéu ché thanh cao khé thanh pham. Panh gid tac dung chong oxy héa trén cao khé Kho
qua bang mé hinh khit §o¢ tw do DPPH va FRAP. Khdo sdt tac dgng i< ché a-glucosidase cua cao
chiet bang phdn img phdn cdt co chdt pNPG cua enzyme a-glucosidase. Két qud: Cao khé cé tdc
dung chong oxy héa trong mé hinh DPPH véi |Cso la 78, 70+1,80ug/mL, ICso ciia chdt chuan trolox
la 0,97+0,02ug/mL. Trong mo hinh FRAP, 1Cso cua Cua cao khé la 341,76+0,88ug/mL, 1Cso cua
trolox la 4,35+0,01ug/mL. Cao chiét Khé qua ¢ tic dong irc ché a-glucosidase véi 1Cso la
460,20+0,24ug/mL, so sanh ICsy cua chat chudan acarbose la 9,24+0, 14ug/mL. Két lugn: Nghién
Citu cho thdy cao khé qua Khé qua cé hoat tinh chong oxy héa va cé kha ndng irc ché a-glucosidase
@6p phan vmg dung cao khé qua Khé qua.

Tir khod: Chéng oxy héa, in vitro, qud Khé qua, a-glucosidase.
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Background: Inhibition of the enzyme o-glucosidase reduces the absorption of glucose in

the blood after meals, contributing to the treatment of diabetes mellitus (DM). Thanks to the
presence of components: Polyphenols, charantin, peptides, flavonoids, bitter fruit has a lot of
potential in the prevention and treatment of oxidative stress diseases of the body, diabetes.
Objectives: This study evaluates the antioxidant effects and investigates the a-glucosidase inhibitory
effects in vitro of dry extract from bitter fruit. Materials and methods: Bitter fruit is dried, crushed,
extracted by ultrasonic-assisted aqueous solvent. The extract is concentrated at 70°C and mixed
with mannitol to make the finished product. Evaluation of antioxidant effects on the dry extract by
free radical scavenging model by DPPH and FRAP methods. The a-glucosidase inhibitory effect of
the extract was investigated by the pNPG substrate cleavage reaction of the enzyme a-glucosidase.
Results: The dry extract from bitter fruit has an antioxidant effect through the ability to reduce
DPPH free radicals with the 1Cso value of 78.70+1.80ug/mlL, the ICso of the trolox being
0.97+0.02ug/mL. In the antioxidant activity test based on the FRAP model, the ICs of the dry extract
was 341.76+0.88ug/mL, the ICsy of the trolox was 4.35+0.01ug/mL. The dry extract from bitter fruit
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has a-glucosidase inhibitory effect with an 1Cso value of 460.20+0.24ug/mL, compared with ICsy Of

acarbose is 9.24+0.14ug/mL. Conclusion: The study showed that bitter fruit has antioxidant activity

and inhibits a-glucosidase, contributing to the direction of research and application of the extract.
Keywords: Antioxidant, bitter fruit, in vitro, a-glucosidase.

I. PAT VAN PE

Dai thao dudng (PTD) 1a bénh rdi loan chuyén héa carbohydrate khi hormone
insulin bi suy giam hozc su thiéu hut insulin tuyét d6i dan dén sy mét can bang chuyén hoa
glucose va din dén hoi chung dic trung boi ting duong [1]. Viéc kiém soat lwong glucose
12 mot muc tiéu quan trong dé lam giam nguy co bién chung sic khoe 1au dai caa bénh
DTD. Trong d06, enzyme o-glucosidase tham gia trong budc cudi ciing cua qué trinh chuyén
hoa carbohydrate thanh glucose. Uc ché dugc enzyme nay s& giir lugng glucose trong mau
bénh nhan khong ting qué cao sau khi in, viéc diéu tri DTD s& dé dang hon. Hon nita, yéu
t6 stress oxy hoa co vai trd quan trong trong viéc phat trién cac bién chirng trong bénh DTH
[4]. Cac hop chat chdng oxy hoa co thé bao vé té bao B tuyén tuy khoi cac gdc oxy hoat
dong (reactive oxygen species, ROS) va ngan can bénh DTD do ROS gay ra [13]. Do do,
rc ché enzyme a- glucosidase va chéng oxy hoa stress 1a mot trong cic phuong phap dé
phong ngtra va hd tro diéu tri bénh DTD.

Hién nay, cac loai thudc tong hop nhu: Acarbose, miglitol, voglibose... c6 khd ning
tic ché enzyme thay phan carbohydrate nhu a-glucosidase. Tuy nhién, phan 16n cac thudc
gdy ra tac dong khong mong mudn trén dudng tiéu hoa: Tiéu chay, day hoi, dau bung, bung
truong, dau, tang men gan, viém gan... V4i xu huong hién nay trén the g|01 va Viét Nam,
nghién ctru va phat trién cac loai thudc kiém soat duong huyet ¢6 ngudn goc thuc vat duoc
sir dung pho bién trong dan gian, nham tim nhitng loai thudc mai hiéu qua va khong gly tac
dung phu so Véi cac thue hoa dugc 1a rat can thiét. Trong nhitng nim gan déy, cac cdy
duoc liéu c6 kha ning trc ché enzyme a- glucosidase dang dugc quan tdm nghién ctru va cho
thay két qua kha quan nhu: Day thia canh, 1a Dau tam, 14 Oi, vo Chém chém, Rong nau va
V6 Mang cut [2]. Nho ¢6 sy hién dién cua cac thanh phan nhu: Polyphenol, charantin, peptid,
flavonoid... nén Kho qua c6 nhiéu tiém ning trong phong va tri cac bénh stress oxy héa ctia
co thé, hd tro diéu tri ung thu, dai thao duong hay cai thién tim mach [7]. Chinh vi vay, dé
tai duoc thuc hién véi muc ti€u:

+ Khao st hoat tinh chdng oxy hoa ctia cao kho qua Khé qua.

+ Khao sat hoat tinh ¢ ché enzyme a-glucosidase cua cao kho qua Khé qua.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng nghién ciru
Qué Khé qua dugc thu hai tai Phong Dién, thanh phé Can Tho va dugc tach bo
hot, thai nho, phgi kho Qén dc} am nhé hon 13%. Dugc liéu dugc xay nho bao quan trong
bao kin, tranh moi mot, am moc.
2.2. Phuwong phap nghién ciru
- Thiét }(é nghién ciru: Nghién ctru thyc nghiém.
- Co mau: 2kg qua Kho qua tuoi.
- N@i dung nghién ciru: ) ]
+ Dieu che cao kho Kho qua va kiem nghiém mot so chi tiéu cia cao kho:
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Qua Khé qua duogc say kho, nghién nho, chiét cach thity ¢ 50°C trong vong 90 phit
bang dung mdi nudce, thuc hién 3 1an chiét. Thuc hién ¢6 cao ¢ nhiét d6 70°C va phdi tron
Véi ta duoc dé diéu ché thanh cao kho thanh pham. Cao khé duoc Kiém nghiém véi cac chi
tiéu dinh tinh, dinh luong. Dinh lugng polyphenol toan phan bang thudc thir Folin-Ciocalteu
[9]. Ham lugng polyphenol duoc xac dinh dwa trén phuong trinh dudng chuan cua chat
chuan acid gallic. Panh gia chi tiéu vi sinh vat duoc thuc hién tai Trung tim tiéu chuan chat
lwong do ludng Can Tho.

+ Khao sat hoat tinh chéng oxy héa ciia cao khé qua Khé qua:

Phuong phap trung hoa goc tu do DPPH (1,1-diphenyl-2-picrylhydrazyl): Kha néng
chéng oxy hoa cuia cao chiét duoc xac dinh dira vao phuong phap trung hoa goc tu do DPPH
cta Sharma & Bhat (2009) c6 hiéu chinh [15]. Hon hop phan ang gom 40 uL DPPH (1000
ng/mL) va 960 pL cao chiét. Hon hop phan tmg dwoc u trong tbi 30°C trong thoi gian 30
phut. Sau do, do d6 hap thu quang phé cua DPPH ¢ budc song 517nm.

Hoat tinh bat goc ty do DPPH dugc xac dinh thong qua gia tri ICso, duoc dinh nghia 1a nong
d6 cao chiét ma tai d6 50% gdc tu do DPPH da chuyén thanh dang khir va so sanh véi chat
chuan trolox (Sigma — Aldrich).

Phuong phap FRAP (Ferric reducing-antioxidant power): Phuong phap khtr sét dira
trén nguyén tac khi c6 su hién dién cta chat chong oxy hoa thi KsFe(CN)s s& phan ng voi
chat chdng oxy hoa tao thanh phirc KsFe(CN)s. Sau d6, KaFe(CN)s tiép tuc phan tng voi
FeCls tao thanh KFe[Fe(CN)s] phirc nay dugc phat hién ¢ budc song 700nm. Nang luc khi
sat cia cao kho duoc thuc hién theo phuong phap Padma va cong su (2013). Hon hop phan
ng lan lwot gom 0,5mL cao & cac ndng d6 khao sat (0, 30, 70, 130 va 200ug/mL), 0,5mL
dung dich dém phosphate (0,2M, pH=6,6) va 0,5mL K3Fe(CN)s 1%. Sau khi hon hop phan
g duoc 1 ¢ 50°C trong 20 phat, thém 0,5mL CClsCOOH 10% rdi ly tam 3000 vong/pht
trong 10 phat. Phan dich sau khi ly tam dwoc lay 0,5mL Iép trén cho vao 0,5mL nudc va
0,1mL FeCls 0,1%, lic déu. Po hap thu quang phd caa hdn hop phan tmg dugc do & budc
song 700nm [12].

+ Khao sat hoat tinh tc ché enzyme a-glucosidase ciia cao khé qua Khé qua:

Hoat tinh wc ché enzyme a-glucosidase (Sigma — Aldrich) cua céac cao chiét duoc
thuc hién theo phuong phap ciia Shai va cong sw (2011) c6 hiéu chinh. Hon hop phan g
chtra 100pL dung dich dém phosphate (100mM, pH=6,8), 20 uL enzyme a-glucosidase
(1U), va 40pL cao chiét. H3n hop phan tng dugc t & 37°C trong 15 phit. Sau do, 40uL p-
nitro-phenyl-a-D- -glucopyranoside (SmM) dugc thém vao va i thém ¢ 37°C trong 20 phut.
Phan tmg duoc dung lai bang cach thém 100uL Na,COs (0,1M). B¢ hap thu quang phd cua
hop chat p-nitrophenol giai phong dugce do tai budc song 405nm. Acarbose (Sigma —
Aldrich) duoc str dung nhu chat chuan. Két qua duoc biéu thi dudi dang phan tram Gc ché,
dugc tinh bang cong thuc: Hoat dong wc ché (%) = (1- Ao/A1)x100. Voi: Ao: DO hap thu
quang phé cua dung dich ddi ching. Ai: B9 hap thu quang pho cua dung dich sau phan tng
[14]. 1Cs0 1a mot gid tri dung dé danh gia kha nang uc ché manh hoic yéu ciia mau khao sat.
ICso dugc dinh nghia 12 ndng d6 (mg/mL) cua mau tai d6 nd co thé tc ché 50% enzyme,
mau c6 hoat tinh cang cao thi gia tri 1Cso cang thap.

- Phwong phap xir 1y s6 liéu: T4t ca cac thi nghiém dwoc 13p lai 3 1an. S6 liéu duoc
biéu dién dudi dang X+ SD (X: gia tri trung binh ctia mau thir, SD: d6 léch chuan).
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I11. KET QUA NGHIEN CUU
3.1. Di¢u ché cao khd Khd qua va kiém nghiém mét sb chi tidu ciia cao khd
T 2kg qua Khd qua tuoi, thyc hién diéu ché duoc 69,7453 g cao kho co6 do Am bot
trung binh 1a 8,96+0,74% (<13%).
Bang 1. Két qua dinh tinh mot s6 hop chat tu nhién va sic ky 16p mong cé trong dich chiét
va cao kho dicu che

Dinh tinh Phan Ung thyc nghiém Dich chiét Cao kho

Flavonoid Phén g cyanidin + +

Tanin Phan tmg tao phuc véi FeClz 5%, tao tha véi + +
gelatin-mudi

Saponin Phan tng tao bot va Lieberman—Burchard + +

Alkaloid Phan Ung tao tia v&i thudc thu: Mayer, - -
Dragendorff, Hager Bertrand va Bouchardat

Sic ky 1op Ban mong c6 7 vét sic ky

mong c6 mau sic va Rf gibng

nhau

~ Nhan xét: Vé dinh tinh cao kho gitr nguyén cac thanh phﬁn co ban c6 trong dich
chiét Kho qua thé hién qua phan ing hoa hoc va phuong phép sac ky 16p mdng.
Bang 2. Ham lugng polyphenol toan phan trong cao kho

Phuong phap Folin-Coutechoul Két qua
Phuong trinh tuyén tinh acid gallic chuén y=0,0787x + 0,0016, R?>=0,9971
Gia tri X tir dwong chuan gallic acid 1,1897ug/mL
Ham luong polyphenol toan phan 3,671mg GAE/g cao kho

Nhén xét: Dya vao phuong phap Folin-Coutechoul xac dinh dugc ham lugng
polyphenol toan phan 1a 3,671mg GAE/g cao kho.

Béng 3. Kiém nghiém cac chi tiéu vi sinh trong cao kho

Chi tiéu Don vi Phuong phép thir Két qua

Tdng s6 vi sinh vat hiéu khi CFU/g TCVN 4884-1:2015 Khong c6
Escherichia coli CFU/g NMKL 125:2005 Khong co
Staphylococcus aureus CFU/g TCVN 4830-1:2005 Khong co

Nhén xét: Cao kho dat vé kiém nghiém vi sinh & cac chi tiéu tong s vi sinh vat hiéu
khi, Escherichia coli, Staphylococcus aureus.
3.2. Khdo sat hoat tinh chéng oxy héa cia cao kho qua Kho qua
- Phuong phap trung hoa gbc ty do DPPH:
Bang 4. Két qua xéac dinh ICso ctia mau theo phuong phap trung hoa gdc ty do DPPH

Mau Phuong trinh 1Cs0 (ng/mL)
Cao kho Lan 1 y = 0,5347x + 7,6855 79,14
Lan 2 y = 0,5455x + 8,1499 76,72
Lan 3 y = 0,5147x + 8,6924 80,26
Trung binh 78,70+1,80
Trolox 0,97+0,02
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 Nhaén xét: Trong phuong phap trung hoa gbe tu do DPPH, cao kho thé hién hoat tinh
chong oxy hoa, gia tri ICsp trung binh 1a 78,70+1,80ug/mL, yéu hon chat chuan 1a trolox co
ICs01a 0,97+0,02pg/mL.

- Phuong phap FRAP:
Béng 5. Két qua xac dinh ICso ctia mau theo phuong phéap FRAP

Mau Phuong trinh ICso (ug/mL)

Cao kho Lan 1 y = 0,0012x + 0,0892 342,33

Lan 2 y = 0,0012x + 0,0912 340,67

Lan 3 y =0,0012x + 0,0896 342,00
Trung binh 341,76+0,88

Trolox 4,35+0,01

Nhén xét: Trong phuong phap FRAP, cao kho thé hién hoat tinh chéng oxy hoa, gia
tri ICso trung binh 1a 341,76+0,88ug/mL, yéu hon chat chuan trolox 1a 4,35+0,01pug/mL.
3.3. Khaio sat hoat tinh e ché enzyme a-glucosidase
Bang 6. Két qua xéac dinh ICso ctia miu trong thir nghiém e ché a-glucosidase

Mau Phuong trinh 1Cs0 (ug/mL)
Cao kho Lan 1 y = 0,106x + 1,1928 460,45
Lan 2 y =0,1028x + 2,7153 459,95
Lan 3 y =0,1021x + 3,0151 460,19
Trung binh 460,20+0,24
Acarbose 9,24+0,14

Nhan xet: Cao kho qua Khé qua thé hién hoat tinh trc ché enzyme a-glucosidase
(1C50=460,20+0,24ug/mL) thap hon chat chuan acarbose (1C50=9,24+0,14ug/mL).

IV. BAN LUAN

4.1. Piéu ché cao kho Kho qua
Nghién ctru di diéu ché thanh cao kho thanh pham. Cao kho dat dugc cac tiéu chuan
kiém nghiém vai cac chi tiéu dinh tinh, dinh lugng va vi sinh. Két qua dinh tinh so bo thanh
phan hoa hoc ¢ trong dich chiét va cao kho qua Kho qua dugc trinh bay ¢ Bang 1 cho thay
Su 6 mat cua cac nhom hop chét khac nhau nhu: Flavonoid, alkaloid, saponin, tanin nhung
khong chira alkaloid. Ham luong polyphenol toan phan 1 3,671mg GAE/g cao kho. Nhiing
polyphenol, dic biét 1a nhom flavonoid duoc biét dén c6 hoat tinh sinh hoc cao trong viéc
ngan ngura cac bénh thoai hoa nhu ung thu va cac bénh tim mach [10]. Tt viéc dinh tinh,
dinh lwong cho thay trong cao kho ¢ chira nhidu cac nhom hop chat ¢é tiém ning sinh hoc.
4.2. Khao sit hoat tinh chong oxy héa ciia cao khé qua Kho qua

Kha niang chéng oxy hoa cua cao kho qua Khé qua dugc khao sat thong qua hai
phuong phap trung hoa goc tu do DPPH va FRAP duoc trinh bay trong Bang 3 va 4. Két
qua cho thay cao kho c6 tac dung chong oxy hoa thong qua kha nang khur gbc ty do DPPH
voi gia tri 1Cso la 78,70+1,80pg/mL, ICso cua mau chét chuén trolox 1a 0,97+0,02pg/mL.
Trong thir nghiém hoat tinh chdng oxy hoa dya vao mé hinh FRAP, ICso ctia cia cao kho
1a 341,76+0,88pg/mL, ICso cua chat chuan trolox 1a 4,35+0,01pg/mL. Két qua nay hoan
toan phu hop voi két qua ham lwong polyphenol trong cao khé. Kha ning oxy hoa khir cho
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phép cac hop chat polyphenol hoat dong nhu mot chat khir cung cap hydro va lam ngimng
hoat dong cua cac goc oxy tu do [11].
4.3. Khao sat hoat tinh irc ché enzyme a-glucosidase

Céc hoat chit tir thuc vat ¢ kha nang e ché enzyme a-glucosidase c6 thé duoc st
dung nhu mot nhom thude hd tro diéu tri bénh DTD bang cach ngan chin su thiy phan
nhanh cic dang carbohydrate thanh duong don va do dé kiém soat lugng glucose huyét.
Nghién ctru di khao sat duoc hoat tinh ¢ ché enzyme o-glucosidase cua cao kho qua Kho
qua duoc trinh bay trong Bang 6. Két qua khao sat cho thay cao kho thanh pham c6 kha
ning tic ché enzyme a-glucosidase véi gia tri ICso 1a 460,20+0,24pg/mL. Gia tri 1Cso twong
ddng vai nghién ctu cao chiét qua Kho qua trudng thanh tai Malaysia (1Cso=620pg/mL)
[6]. Kha nang ac ché enzyme a-glucosidase cua cao khd ¢6 sw twong dong véi ham lugng
polyphenol da xac dinh dugc ¢ trén, c6 nghia la nhiing cao chiét giau polyphenol ¢6 kha
nang Gc ché cac enzyme cang manh. Nhiéu nghién ctru khac ciing cho thay cac cao chiét
thuc vat co hoat tinh trc ché enzyme a-glucosidase phu thudc vao polyphenol [8].

Trong nghién ctru nay, ngudn enzyme tiéu hoa & dong vat bac cao 1a a-glucosidase
rudt cé lién quan chit ché vé mat cau trac va co hoc véi enzyme cia con ngudi rat thich hop
cho viéc khao sat hoat tinh trong diéu kién in vitro [5]. Enzyme a-glucosidase duong rudt
1a enzyme chu chét tiéu hoa ngudn carbohydrate da duoc cong nhan 1a mot myc tiéu can Gc
ché trong diéu tri bénh DTD. So sanh hiéu qua trc ché a-glucosidase dya vao gia tri 1Cso cho
thay cao chiét thé hién hoat tinh kém hon chat chuan (ICso 1a 9,24+0,14pg/mL). Mot sb
nghién cttu cho thay chét wc ché enzyme a-glucosidase dong vai trd chinh trong viéc kiém
soat glucose huyét sau bira dn & bénh nhan BTD [3].

V. KET LUAN

Cao kho thanh pham di duoc kiém nghiém dat céc chi tiéu dinh tinh, dinh luong va
vi sinh. Két qua cho thay cao kho c6 tac dung chong oxy héa thong qua kha ning khir goc
ty do DPPH v&i gia tri 1Cso 1a 78,70+1,80pug/mL, ICso cua mau chat chuan trolox 1a
0,97+0,02pug/mL. Trong thur nghiém hoat tinh chéng oxy hoa dua vao mé hinh FRAP, 1Cso
cua cua cao kho 1a 341,76+0,88pg/mL, ICso Cua chat chuan trolox 13 4,35+0,01pg/mL. Cao
chiét Kho qua co tac dong uc ché a-glucosidase véi gia tri 1Cso 1a 460,20+0,24pg/mL, so
sanh ICso ctia chat chuan acarbose 1 9,24+0,14pg/mL. Nghién ciru cho thdy cao khé qua
Khé qua c6 hoat tinh chéng oxy hoa va c6 kha nang wc ché o-glucosidase gop phan trong
viéc phong va hd trg diéu tri bénh DTD. Cao kho qua Kho qua c6 hoat tinh sinh hoc ¢ thé
dugc 4p dung dé phat trién thanh nhiing san pham c6 ngudn gdc tir thién nhién va mang
lai loi ich vé stic khoe cho ngudi tiéu dung.
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