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Abstract: a-glucosidase enzyme is one of the important molecular targets in the treatment of
diabetes. In addition, free radicals are the cause of insulin resistance, damage B- cell pancreatic,
glucose uptake disorders and induced diabetes. In this study we evaluated the inhibitory effect of a-
glucosidase enzyme and antioxidant effect by using DPPH free radical scavenging method of green
coffee bean extract (Coffea canephora) and its fractions. Coffee beans were pulverized, extracted
with ethanol 70% by sonications, and fractionated with n-hexane, ethyl acetate (EtOAc) and n-
butanol (n-BuOH) solvents. Our results showed that coffee bean extract has a strong a-glucosidase
enzyme inhibitory activity, especially EtOAc fraction with an 1Csp value of 2.21 + 0.04 pg/mL.
Furthermore, the coffee bean extract has an antioxidant effect by DPPH radical scavenging ability,
and EtOAc fraction has the highest effect with an ICso value of 25.69 + 3.08 pg/ml. Our results
show that green coffee beans and EtOAc fraction have potential effect in preventing and supporting
for the treatment of diabetes.
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Nghién ctru tic dung tc ,ché enzym a-glucosidase va quét goc
tu do DPPH cua cao chi¢t hat ca phé xanh (Coffea canephora)
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Tém tit: Enzym a-glucosidase 1a mot trong cac dich phan tir quan trong trong diéu tri bénh dai thao
duong. Ngoai ra, cac gbe tw do 12 nguyén nhan giy ra sy khang insulin, t6n thuong té bao p tuyén
tuy, roi loan hip thu glucose va bénh dai thdo dudng. Trong nghién ciru ndy chung t6i danh gia tac
dung trc ché enzym o-glucosidase va tic dung chéng oxi hoa thong qua kha ning quét gbc tu do
DPPH ciia cao chiét hat ca phé xanh (Coffea canephora) va cac phan doan. Hat ca phé duoc nghién
nho, chiét siéu 4m bang ethanol 70% va tién hanh phan doan lan lugt véi n-hexane, ethyl acetate
(EtOAC) va n-butanol (n-BuOH). Két qua cho thdy cao chiét hat ca phé co tac dung trc ché enzym
a-glucosidase manh, ddc biét 1a phan doan EtOAc véi gia tri ICso la 2,21 + 0,04 pg/mL. Ngoai ra,
cao chiét hat ca phé c6 tic dung chong oxy hoa thong qua kha ning quét gbc tu do DPPH va phéan
doan EtOAc c6 tac dung cao nhét voi gia tri ICsp 12 25,69 % 3,08 pg/ml. Két qua nghién ctru cho
thdy hat ca phé xanh va phan doan EtOAc c6 tiém nang trong viéc phong ngira va hd tro diéu tri
bénh dai thao duong.

Tir khéa: Ca phé; Coffea canephora; goc tu do; a-glucosidase; DPPH;

mau, than, mét, than kinh. Bén nam 2017, theo

1. Pit vin dé
udc tinh cua Lién doan Dai thao duong Quoc t&

Dai thao duong 1a bénh rdi loan chuyén hoa,
c¢6 dic diém tiang glucose huyét do thiéu insulin
hodc do insulin bi khang, hodc ca hai. Tang
glucose man tinh gdy nén nhiing réi loan chuyén
hoa carbohydrat, protid, lipid, gdy ton thuong &
nhiéu co quan khac nhau, déc biét ¢ tim va mach
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¢6 khoang 425 triéu nguoi trong do tudi tir 20
dén 79 tudi méc bénh trén toan thé gisi, va tiép
tuc tang 1én du kién s& dat 629 triéu nguoi truong
thanh mic can bénh niy vao nam 2045. O Viét
Nam, cling c6 khoang 3,53 triéu nguoi dang
chung sbng v6i dai thio duong, chiém 5,5% dan
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sO ca nudc [1]. Enzym a-glucosidase 1a enzym
tham gia trong budc cudi cung cia qua trinh
chuyén hoa carbohydrate. Uc ché enzym a-
glucosidase s€ lam cham sy hinh thanh glucose
tir carbohydrate, 1am giam hép thu glucose mau
sau an. Acarbose, miglitol va voglibose 1a cac
chat &rc ché a-glucosidase dang duoc st dung
hién nay, nhung chiing lai giy ra cac tac dung
phu trén dudng tiéu hdéa. Hon nita, oxy hoa
stress cO vai tro quan trong trong viéc phat
trién cac bién chung trong bénh dai thao dudng
[2]. Do do, tc ché enzym o-glucosidase va
chdng oxy hoa stress 1a mot trong cac phuong
phap dé phong ngira va hd trg diéu tri bénh dai
thdo duodng.

Chi ca phé, thudc ho Rubiaceae, c6 124 loai,
trong do6 cac loai Coffea arabica, Coffea
canephora and Coffea liberica la ba loai thuong
duge str dung trong do udng [3]. Ca phé duoc
trdng tai hon 50 quoc gia trén thé gidi, trong d6
dung dau vé san lugng xuit khau 1a Brasil, Viét
Nam, Indonesia va Colombia. Cac hoat chat
chinh trong ca phé la caffeine, axit chlorogen,
lipid, sucrose, chat béo va protein, trong do axit
chlorogen va caffeine chiu trach nhiém cho vi
déng cua ca phé. Ca phé cé tic dung ngan chin
qua trinh tén thuong té bao trong cac bénh tim
mach, ung thu va qua trinh 130 hoéa, ngan ngura
cac bénh huyét 4p va tim mach; ting qué trinh
trao d6i chit; giam nguy co dai thao dudng type
2 [4]. Tai Viét Nam, hién chua c6 nghién ctru nao
vé tac dung wc ché enzyme a-glucosidase va
chdng oxi héa cia ca phé lién quan dén kha
ning hd trg diéu tri bénh dai thao duong. Vi
vdy, chiing t6i tién hanh nghién ctru nay nham
danh gia tic dung w@c ché enzyme o-
glucosidase va tac dung chdng oxi hoa ciia cao
chiét hat ca phé xanh.

2. Nguyén vit liéu va phwong phap nghién ciu
2.1. Nguyén liéu

Hat ca phé (1 kg) dugc thu hoach vao thang
6 nam 2019 & Budén Ma Thudt. Mau nghién ciru
duoc giam dinh thyc vat hoc boi b mén dugce
liéu- duge ¢b truyén, Khoa Y Duogc, Pai hoc
Quéc Gia Ha Noi. Hat duoc lam sach va séy kho

0 50°C. Hat ca phé duoc nghién nho thanh bot,
tién hanh chiét xuat bang ethanol (EtOH) 70 %,
lap lai 3 lan va gop dich chiét, loc, va ct loai
dung méi dudi ap suat giam thu duoc cao chiét
toan phan ethanol (512 g). Cao chiét nay duoc
phan tan vao nudc cét ty 16 1:1 va chiét phan bd
1an lugt bang cac dung méi c6 d6 phan cyc ting
dan n-hexan, ethyl acetate va n-butanol (mdi
dung méi 3 1§n). Cac phan doan duoc cat loai
dung mdi dudi ap suat giam thu duoc phan doan
tuong tng 1a n-hexane (72 g), ethyl acetate (218
g) va n-butanol (142 g).

2.2. Phwong phdp danh gid tic dung chong
oxy hda

Hop chat 1,1-diphenyl-2-picryhydrazyl
(DPPH) c6 kha ning tao ra gbc tu do bén trong
dung dich MeOH bao hoa, dung dich ¢6 mau tim
d6 phan tng v6i cac chat chdng oxy hoa dé tao
ra phirc hop mau vang khong hép thu anh sang
ttr ngoai tai budc séng 517 nm [5]. Khi cho chat
vao dung dich nay néu chit c6 kha ning quét cac
gbc tu do s& lam giam cuong do hap thu anh sang
cia cac gbc tr do DPPH. Mau thir duoc pha
thanh cac nong d6 khac nhau. Hon hop phan tmg
gdm: 170 pl dung dich DPPH (ndng d6 0.24
mg/ml) trong methanol, 100 pl dich thir cac mau
va 730 pl methanol dugc u & 25°C trong 15 phdt.
Song song voi mdi mau thir, tién hanh do mau
chtng véi cing diéu kién va thanh phan gom:
830 ul methanol va 170 pl dung dich DPPH
(ndng d6 0,24 mg/ml trong methanol). Tt ca cac
thi nghiém duoc lap lai 3 1an. Hoat tinh quét goc
tu do DPPH duoc danh gia thong qua gia tri phan
tram e ché I (%) va duogc tinh theo cong thirc:

Ac — At

Trong do6:

I %: Hoat tinh chdng oxy hoa

Ac: D6 hip thu cia miu ching

At: D6 hip thu ctia miu thu

Ao: P9 hdp thu ciia miu tring (sir dung
methanol)

Téc dung chdng oxy hoa cua dich chiét duogc
so sanh voi chat chuin dwong 1a acid ascorbic.
Gi4 tri ICsp cia mau dugc tinh theo dd thi néng
d6 va % e ché (1%).
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2.3. Phuong phdp danh gid tic dung irc ché
enzyme a-glucosidase

Dya trén phan tng phan cit co chit p-
Nitrophenyl-a-D-glucopyranoside nho tac dong
cua enzyme o-glucosidase qua do6 gia phong san
pham 1a p-Nitrophenol ¢6 mau vang.

p-Nitrophenyl-a-D-glucopyranoside __a-glucomdase o-D-glucose + p-Nitrophenol

Do hap thu ciia hén hop phan tmg tai budc
song 410 nm & thoi diém 30 phut sau phan tng,
phan anh luong san pham p-Nitrophenol sinh ra,
sau d6 phan anh hoat d¢ cua enzyme a-
glucosidase [6].

Phuong phap xic dinh hoat tinh wc ché
enzyme o-glucosidase dugc thyc hién trén dia 96
giéng. Mau thir duoc pha loang bang DMSO va
nude deion thanh mot day cac nong do, nong do
lan luot phan g 1a 256, 64, 14, 4, 1 ug/ml hoac
pha lodng tiép voi mau hoat tinh nhé hon 1 pg/ml.
Acarbose dugc st dung lam chét tham khao.

Céac thanh phan phan tmg bao gom 4 pl
phosphate buffer 100 mM pH 6.8; 25 pul a-

Cao chiét toan phan

Nong 9 (ug/mL)
g

0 20 40 60 80 100

Phin trim tc ché (%)

Phan doan Butanol
140

120 60
100
80

60

Noéng d (ug/mL)
Nong dé (ug/mL)

40

20 10

Phan doan EtOAc

Nong dd (ug/mL)

glucosidase 0.2 U/ml, 10 pl mau thir, 25 pl p-
Nitrophenyl-a-D-glucopyranoside 2.5 mM.

O mau dbi ching, mau thir duoc thay bang
dém phan rng. Thi nghiém dugc 0 ¢ nhiét 6 37
°C. Sau 30 phit, phan Gmg dugc dimg bang 100
ug/ml Na,COs. Po hip thu dugc cia phan tmg
dugc xac dinh trén may BIOTEK véi budc song
410 nm (A).

Kha nang trc ché enzyme a-glucosidase ctia
mau thir duge x4c dinh bang cong thuc.

A(ddi chirng) — A(mAu thty)
A(déi chirng)
x 100

ICso 12 ndng dd e ché 50% hoat dong enzym
o-glucosidase, dugc tinh bang phian mém
Tablecurve.

DO trc ché % =

2.4. Xir Iy 56 lidu

Cac s6 liéu nghién ciru duge xir 1y théng
ké theo phian mém SigmaPlot 12, Microsoft
excel 2013. S6 liéu duoc biéu dién dudi dang
X+ SD (X: gia tri trung binh ctia miu thu, SD:
d6 léch chuan).

Phan doan n-Hexane
600

500
400
300
200

100

0 20 40 60 80 100

Phin trim tre ché (%)

Axit ascorbic
30

25

20

Nong d (ug/mL)

0 20 40 60 80 100 0 20

Phén tram e ché (%)

40

Phén tram irc ché (%)

60 80 100 120 0 20 40 60 80 100

Phén tram irc ché (%)

Hinh 1. D6 thi biéu dién kha ning quét gbc tw do DPPH cuia cao chiét toan phén, cic phan doan hat ca phé
xanh va axit ascorbic.
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Bang 1. Gia tri ICso ctia cao chiét toan phan va cac phén doan cua hat ca phé va acid ascorbic vé kha nang quét

gbc ty do DPPH
Mau thir Cao chiét toan phan  n-Hexan EtOAC n-Butanol Acid Ascorbic
ICso (ng/ml) 155,86 + 0,87 295,21 £ 0,93 25,69 £ 3,08 61,09 £ 1,02 20,37 £ 0,58

3. Két qua va ban luin
3.1. Tdc dung chong oxi héa

Tac dung chdng oxy hoéa in vitro trén mo
hinh quét gbc tu do DPPH ciia cac mau thir cao
chiét toan phan va cic phan doan n-Hexan,
EtOAc va n-Butanol va mau chimg dugc trinh
bay ¢ hinh 1.

Tir két qua & bang 1 cho thiy tac dung quét
gdc ty do DPPH in vitro ctia cac phan doan phu
thudc vao nong do. Trong cic mau thir, phan
doan EtOAc thé hién tac dung quét géc tu do
DPPH t6t nhit v6i ICso 12 25,69 + 3,08 pg/ml,
sau d6 1a phan doan Butanol va cao chiét toan
phan hat ca phé vai ICso 1an Iuot 12 61,09 + 1,02
pg/ml va 155,86 + 0,87 pg/ml. Phan doan n-
Hexan thé hién tic dung chng oxy hoa yéu hon
vai gia tri ICso thu dugc 1a 295,21 £ 0,93 pg/ml.
Song song v&i mau thir tién hanh twong tu véi
mau ching 1a acid ascorbic thu duogc gia tri ICso
la 20,37 + 0,58 pg/ml cho thay thi nghiém hoat
dong on dinh.

3.2. Tdc dung trc ché enzym a-glucosidase

Két qua thir hoat tinh wc ché enzym a-
glucosidase cua cac mau thir dugc trinh bay &
bang 2.

Bang 2. Két qua ICso ctia cao chiét toan phin va cac
phén doan cia hat ca phé xanh

Tén mau Gia tri ICsp (ug/ml)
Cao chiét toan phan 2,40 0,11
n-Hexan 2,25+ 0,06

EtOAC 2,21 +£0,04
n-Butanol 5,90 + 0,56
Acarbose 1246 £1,10

Qua bang 2 cho thiy cao chiét toan phan va
cac phan doan d€u c¢6 tac dung trc ché enzym a-

glucosidase, didc biét la phan doan EtOAc cé
biéu hién hoat tinh trc ché enzym a-glucosidase
manh v&i gia tri ICso 12 2,21+ 0,04 pg/mL. Tiép
dén 1a cao hexan véi gia tri ICso & 2,25 + 0,06
ug/mL va phan doan n-Butanol véi gia tri IC50
1a 5,90 + 0,56 pg/mL.

Qua trinh ting glucose huyét cua co thé san
sinh ra nhiéu gbc tu do lam suy yéu hé thong
phong thii chdng oxy hoa néi sinh [7]. Do d6 dé
phong ngtra va gidm céc triu chung cua bénh
dai thao duong la st dung cac chat chdng oxy
hoa la mot bién phép hitu hi¢u [8]. Phuong phép
quét goc tu do DDPH duoc st dung rong rai dé
danh gia kha nang chong oxy hoa. Két qua
nghién ctru nay cho thay tac dung cta cao chiét
toan phan hat ca phé xanh phu thudc vao ndng
d6 nghia 1a khi nong d6 chét tang thi tic dung
quét cac gde tu do ciing ting theo. Cao chiét toan
phan hat ca phé xanh c6 kha ning quét gbe tu do
DPPH déng ké véi ICs 1a 155,86 + 0,87 pg/ml;
dac biét phan doan EtOAc thé hién tac dung quét
gbc tu do DPPH cao véi ICso la 25,69 + 3,08
pg/ml. Két qua nghién ctru vé tac dung chbng
oxy hoéa cia ca phé trong nghién clru nay ciing
tuong ddng voi cac nghién ciru trén thé gioi.
Babova O va cong su da nghién ctru tic dung
quét gbc DDPH cuia cao chiét ethanol hat ca phé
xanh voi 2 loai Coffea Arabica va Coffea
Canephora cho thdy cac cao chiét nay co tac
dung chéng oxi hoa cao, dic biét 1a & loai Coffea
Arabica [9]. Alexandros Priftis va cong sy da
chtng minh dich chiét tir ca phé xanh va ca phé
rang déu c6 tac dung quét goc tu do manh, ngin
ngira duoc cac ton thuong ADN do cac gbe tu do
gay ra [10]. Tuwong tu, Ningjian Liang va cong
su chirng minh céc hoat chit ¢6 trong ca phé nhu
caffeine, axit chlorogenic, melanoidins,
trigonelline, cafestol va kahweol déu cé tac dung
chong oxy héa trén dong vt va trén nguoi [11].
Richtier Gongalves ciing chimg minh dich chiét
ca phé c6 tac dung chdng oxy hoa thong qua tac
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dung quét géc tu do DPPH va ABTS (2, 2’-
azino-bis  (3-ethylbenzothiazoline-6-sulphonic
acid) [12].

a-Glucosidase 1a mdt enzym niam trong
mang té bao dudng rudt, tham gia vao bude cudi
cung cua qua trinh tiéu hoa. Vi véy, cac chit wc
ché enzym nay s& lam giam qué trinh hap thu
duong tir dudng tiéu héa vao mau. Cac chat tic
ché enzym o-glucosidase di duoc sir dung lam
thuc diéu tri bénh dai thiao dudng typ 2 nhu
acarbose, miglitol, voglibose [6]. Acarbose la
thudc tan dugce dugc sir dung rong rdi hién nay
va cing la mot chét chimng dwong trong cac
nghién ctru vé tic dung e ché enzym a —
glucosidase. Trong nghién ctru nay acarbose
dugc str dung lam chat chimg duong cho cac thi
nghiém danh gia kha ning Grc ché enzyme a-
glucosidase. Két qua ctia nghién ctru nay cho
thay cao chiét toan phan va cic phan doan hat ca
phé xanh c6 tic dung (c ché enzym o-
glucosidase manh so véi acarbose. Nhu vay,
trong cao chiét hat ca phé xanh cé chira nhiéu
hop chit co tac dung wc ché enzym a-
glucosidase. Vi vay, hudng nghién ctru tiép theo
s& tién hanh tach chiét cac hop chat tir cao chiét
hat ca phé xanh dé phan lap cac hop chat c6 kha
ning trc ché enzym nay voi gia tri ICso cao. Két
qua nghién ctru cia ching toi ciing twong dong
V6i cac cong bd trude ddy. Shin-Duk Kim da
phan 1ap hop chit p-carboline alkaloid
norharman (9H-pyrido[3.4- blindole) tir hat ca
phé va cho thay day 1a hop chét &rc ché manh
enzym o-Glucosidase voi ICso la 180 + 3.2 pM
[13]. Ngoai ra, Zheng Yinan va cong su cho thiy
dich chiét nuéc cta hat ca phé wrc ché enzym -
glucosidase c6 thé 1a do hop chat chinh
chlorogenic acid dam nhi¢ém [14]. Trong nghién
clru nay, chung t61 cing chi ra rang cao chiét hat
cd phé c6 kha ning Gc ché enzyme a-
glucosidase, 1 budc ngin can qua trinh hap thu
glucose, gitip hd tro diéu hoa dudong huyét.

4. Két luin

Nghién ctru di danh gia duoc tac dung chdng
oxi hoa va trc ché enzym a-glucosidase cta cao
chiét hat ca phé va cac phan doan ciia cao chiét
hat ca phé xanh. Két qua cho thiy cao chiét ca

phé c6 tac dung chdng oxi hoa va e ché enzym
a-glucosidase, dic biét 1a phan doan EtOAc. Két
qua ndy goi ¥ cho viéc nghién ctru sau hon vé
thanh phan hoa hoc cua phan doan dich chiét
EtOAc dé phan tach duoc cac hop chat tinh khiét
¢6 tiém nang trong phong, diéu tri bénh dai thao
duong.
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