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KHAO SAT HOAT TINH UC CHE MEN -GLUCOSIDASE
CUA CAC CAO CHIET HAT MUOP PANG

Phgln Thi Diéu Hanh?, Phb‘mg Van T rungz,
Nguyén Ngoc Hanh? va Nguyen Pong Triic?

ABSTRACT

Agents with a-glucosidase inhitbitory activity have been useful as oral hypoglycemia in
patients with type 2, non-insulin dependent, diabetes melitus.

Some extracts of different solvents from the seed of Momordica charantia L. were

investigated. Preliminary results showed that the alcohol extract gives the greatest -

glucosidase inhitbitory activity (1Cs0=31,25 pg/ml); chloroform extract is weakly and the

etherpetroleum extract is inactivity.

Keywords: Momordica charantia L., a-glucosidase, diabetes melitus

Title: Investigation on -glucosidase inhibitory activity of some extracts from the seeds
of Momordica charantia L.

TOM TAT

Cdc chdt ¢é tic dung ikc ché men -glucosidase da dwoc ding lam thuoc ha dwong huyét
bang dwong uéng nham kiém sodt sw tang dwong huyét & cdac bénh nhan tiéu duong type
2 — khéng phu thuéc vao insulin. Cao chiét béi cic dung méi khdc nhau tir hat mudp
d‘ang da dwoc khao sat tac dung vc ché theo co ché nay. Két qua khdo sdat buée dau cho
thay, cao con ¢é tac dung ke ché manh nhat (ICs0 =31,25pg/ml), cao clorofom co tac
dung yéu hon, trong khi cao ete petrol khéng thé hién hoat tinh.

Tir khod: Muwdp ding, Momordica charantia L., a-glucosidase, tiéu duong

1 PAT VAN DE

Chung ting dudng huyét cao sau khi an déng mot vai trd quan trong trong sy tién
trién ctia bénh tiéu duong type 2, do d6 phwong phap e ché men a-glucosidase
trong diéu tri tiéu duong type 2 1a phuong phap dugc sir dung phd bién hién nay.
Co ché nay trong bo phan tiéu hoa chir khong tham gia tuy tang.

Céc thudc trc ché men a-glucosidase hién nay di co6 mat trén thi truong dudi 2
nhom thudce 1a Arcabose va Voglibose.

Phuong phap in vitro dé khao sat hoat tinh rc ché men a-glucosidase dwa trén
nguyén tic: men a-glucosidase khi gip nbi a-D-glucose s& cit dut ndi nay dé giai
phong dudng D-glucose. Hoat dong nay san sinh ra nhiéu glucose sau khi dn va
lam gia ting ham luong glucose trong mau, do dé can trc ché hoat dong ciia men
o-glucosidase dé 1am cham sy chuyén hod mot s6 loai thirc an thanh glucose. Vi
vy, nguoi ta sit dung cac chat nén c6 lién két o v6i duong D-glucose nhu: p-

1 Pai hoc Can Tho
2 Vién Cong nghé Hoa hoc
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Nitrophenyl-a-D-glucopyranoside, maltose... dé xay dung phuong phap thir hoat
tinh (rc ché men a-glucosidase trong phong thi nghiém.

Trong bao c4o nay, chung t6i xay dung phuong phap thir hoat tinh trc ché men -
glucosidase trén chat nén p-Nitrophenyl-o-D-glucopyranoside va khao sat cac yéu
td anh huong dé tim diéu kién tdi uu. Trén co s& do, khao sat hoat tinh (rc ché cua
mot sb cao chiét tir hat Mu6p Dang (Momordica charantia L.) trong tai Viét Nam.

2 POI TUQNG VA MUC TIEU NGHIEN CUU

2.1 Pdi twgng nghién ciu

Trai muép dang thu mua tai khu vuc Thanh phé H6 Chi Minh 1a nhiing trai gia,
gan chin duogc tach 1ay hat. Chon lay nhitng hat gia, say dén trong lugng khong doi
¢ 60°C.

2.2 Muc tiéu nghién ctru

Xay dung quy trinh thtr hoat tinh @c ché men a-glucosidase trong phong thi
nghiém.

Khdo sat hoat tinh rc ché men a-glucosidase doi vdi cac cao chiét tr hat mudp
dang.

3 PHUONG TIEN VA PHUONG PHAP

3.1 Hoa chat

A. Dung dich p-Nitrophenyl-a-D-glucopyranoside (PNP-Glc) 1mM (pha trong
nudc khir ion) (Merck).

~ Dung dich p-Nitrophenol (PNP) chuan 0,1mM (Merck).

- o - glucosodase (a-glc) 0,9 U/ml (pha trong nudc khir ion lanh) (Sigma).
- DPém phosphat pH 6,8 (Prolabo)

- Dém natricacbonat pH 9,6 (Prolabo)

~ Cao chiét.

- Nudc khir ion

3.2 Thiét bi

- Spectrophotometer DR 2000

- Incubator

4 KET QUA VA THAO LUAN
4.1 Xay dung quy trinh thir nghiém
4.1.1 Nguyén tic
p-Nitrophenyl-a-D-Glucopyranoside *Glueosidase  -D-Glucose + p-Nitrophenol

Theo phan tng, lugng glucose sinh ra ti 1€ vo1 PNP. Vi véy co thé do do hap thu
cua PNP ¢ 400nm dé xéac dinh lugng glucose sinh ra. So sanh ham lugng glucose
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sinh ra gitra mau co phét uc ché va miu khong c6 chat uc ché dé xac dinh % uc

ché. Dung duong biéu dién gilra % trc ché va nong do chat tre ché dé xac dinh chi

sO ICso.

Piéu kién phan ung: T=37°C, pH = 6,8.

Cac budc tién hanh:

- Chuél} bi cac dung dich thu chuin (enzym, chit nén, cc dung dich dém, chét
uc ché...)

~ Tron lan cac dung dich gém: dém pH 6,8; enzym,; chit trc ché voi thé tich da
dinh trudc.

— Hoat hoa hon hop & 37°C trong thoi gian Ta.

~  Thém chét nén, duy tri phan tng & 37°C, trong thoi gian Tr.

~ Két thiic phan tng bang dém pH 9,6.

~ Po d hap thu A & 400nm, dua vao duong chuén dé xac dinh luong glucose
sinh ra, tir 6 xac dinh % trc ché va suy ra chi s6 ICso.

4.1.2 Xdy dung dwong chudn
Pha cac dung dich PNP c6 ndng do nhu bang duéi ddy va do do hap thu A & budc
song 400nm.

Bang 1: Ké:t qua do dd hap thu A theo PUONG CHUAN
nong do PNP ? v = 8.5855x
[PNP] (mM) D¢ hap thu A o _~
0 0 06
0,02 0,177+0,011 o3
0,04 0,3400,007 03 ~F
0,06 0,502+0,009 o1
0,08 0,684+0,013 o 0.02 0.04 0.06 0.08 0.1 0.12
0,10 0,869:+0,010 e
Hinh 1: Twong quan giita d§ hip thu A va nong d
PNP

4.1.3 Khdo sdt cdc yéu té anh huéng
(a) Khao sat anh hudng cta ndng do chat nén
- Thuc nghiém: pha cac dung dich theo bang sau
Bing 2: Khio sat anh hwéng ciia nong d chit nén
Tac chét Mau0 Maul Miau2 Miu3 Mau4

Nudc khir ion (G) 0,7/ml  05ml 03ml 0,Aml Oml
Dém phosphat (D) 50ml  50ml 50ml 50ml 5,0ml

Ignzym ©) 02ml  02ml 02ml 0,2ml  0,2ml
U ¢ 37°C trong 30 phut sau d6 thém:
PNP — Glc (B) Oml 02ml  04ml  0,6ml  0,7ml

Céac mau trén dugce lic that (jéu ri 0 tiép & 37°C trong dang 20 phat. Tir mdi mau,
lay 2ml dung dich cho vao ong nghiém c6 chira san 8ml dém carbonat pH 9.6 (E),
lac déu r6i dem do do hap thu A ¢ 400nm.
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- Kétqua
Bing 3: Két qua do d9 hép thu A
theo nong do chat nen

PNP-Glc Ak

(ml) M) Do hap thu A
0,0 0 0

0,2 0.,34  0,089+0,003
0,4 0,068 0,181+0,011
0,6 0,101 0,276+0,005
0,7 0,118 0,305+0,007

0.350

Anh hudng ctia ndng do chit nén

Truong Pai hoc Can Tho

0.300

s

0.250

/

0.200

0.150

d

0.100

0.050

e

[PNP-glc]

0.000

0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140

Hinh 2: Twong quan giira d§ hip thu A va
nong do chat nén

- Nhan xét: d6 hap thu A thay d0i tuyén tinh bac 1 v6i nong do chat nén. Tuy
nhién, néu s dung ¢ nong do cao hon 0.1mM thi ti 1¢ khong con la tuyén tinh
bac 1. Vi vay chon nong do chat nén 1a 0,085mM 1a thich hop cho qui trinh.

(b) Khéo sat anh hudng cta ndng do enzym
— Thuc nghiém: pha ciac dung dich theo bang sau

Bang 4: Khio sat anh huéng ctia ndng do enzym

Tac chat Mau 0 Mau 1 Mau 2 Mau 3 Mau 4
Nudce khtr ion (G) 0,4ml 0,3ml 0,2ml 0,1ml Oml
Dém phosphat (D) 5ml 5ml 5ml 5mi 5mi
Enzym (C) Oml 0,1mi 0,2mi 0,3ml 0,4ml
U ¢ 37°C trong 30 phiit sau d6 thém:

PNP — Glc (B) 0,5ml 0,5ml 0,5ml 0,5ml 0,5ml

Céac mau trén dugce lic that déu rdi U tiép ¢ 37°C trong diing 20 phit. Tir mdi mau,
lay 2ml dung dich cho vao 6ng nghiém c6 chtra san 8ml dém carbonat pH 9,6 (E),
lac déu r6i dem do do hap thu A ¢ 400nm.

- Kétqua

Bang 5: Két qua do dd hap thu A

2 . A Anh hudng ciandng do enzym
theo nong do enzym

0.300

Enzym bo hﬁp thu A 0.250 <

(ml) (U/ml) 0.200

0 0 0 0.150

0,1 0,015 0,1366+0,008 0.100 /

0,2 0,031 0,277+0,005 0.050

03 0046 0282:0012  omel  lenzyml
014 0-061 O,284i0,003 0.000 0.010 0.020 0.030 0.040 0.050 0.060 0.070

Hinh 3: Twong quan giira d9 hap thu A va
nong do¢ enzym

— Nhan xét: Qui trinh 6n dinh trong khoang ndng d6 enzym trén 0,031U/ml.
(c) Khao sat anh hudng cta thoi gian phan g Ty
— Thyc nghiém: Chuén bj hdn hop phan tmg nhu trong bang dudi day
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Bang 6: Khao sat anh hudng cia thoi gian phan Gng T,

Téc chat Mau tring Mau thir
Nudce khtrion (G) 0,4ml 0,2ml
Dém phosphat (D) 5,0ml 5,0ml
Enzym (C) 0ml 0.2ml

U ¢ 37°C trong 30 phut sau d6 thém:

PNP - Glc (B) 0,5ml 0,5ml

Hén hop trén duoc lic that déu roi tiép tuc duy tri 6 37°C, sau mdi 5 phit 13y ra do
do hap thu A 6 400nm dén khi A khong do1 ¢ 3 1an do ké ti€p nhau.

- Kétqua

Bang 7: Két qua do d§ hap "

thu A theo thoi A Anh hudng cla thdi gian phdn tng

gian phén Wng 0-3%0

p L —o —¢

T (pht) A 0:300 /'
0 0,000 0.250 /./
5 0,081 0.200 /
10 0,176 0.150
15 0,236 0.100 /
20 0,300 0.050 / -
25 0,314 0,000 . . . ___ phut
30 0,312 0.000 10.000 20.000 30.000 40.000 50.000
35 0,320 Hinh 4: Twong quan giira d9 hap thu A va thoi gian
40 0,312 phin {mg
45 0,318

~ Nhan xét: Do hip thu A ting tuyén tinh trong khoang 23 phut dau tién cta phan
ung, vi vay chon thoi gian thich hop cho phan tng 1a 20 phaut.
(d) Khao sat anh huong cta thoi gian hoat hoéa enzym Ta

~ Thyc nghiém: Chuan bi 7 mau twong tu nhau nhu trong bang dudi day

Bang 8: Khao sat anh huéng ciaa thoi gian hoat héa enzym

Tac chat Mau tring Mau thiy
Nudce khir ion (G) 0,4ml 0,2ml
Dém phosphat (D) 5,0ml 5,0ml
Enzym (C) 0 ml 0,2mi
Mobi mau u & 37°C trong 0; 10; 20; 30; 40; 50; 60 phut sau d6 thém:
PNP — Glc (B) 0,5ml 0,5ml

N{éi hdn hop trén dugc lac that déu roi u tiép & 37°C trong dting 20 phuat. Lay 2ml
hon hop, cho vao 6ng nghiém c6 chira san 8ml dung dich dém carbonat pH 9.6 (E),
lac déu ro61 dem do do hap thu A & 400nm.

- Kétqua
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Bang 9: Két qua do d9 hip thu A theo Anh huéng ciia thdi gian hoat hod
thai gian hoat hoa enzym A
Ta (phit) A " —
0 0,157+0,007 T 1 1 T T T
10 0,202+0,012 “*T— 1T T T [ T T
20 0,223+0,005 1T T 1 T T ]
30 0,231+0,005 el I
gg 8’§§§i8’88‘3 ’ 0 10 20 30 40 50 60 7I0
+
! - hut
60 0,235+0,003 i

Hinh 5: Twong quan giita d9 hip thu A va thoi
gian hoat héa enzym

— Nhaén xét: Qui trinh 6n dinh sau 30 phut hoat hdéa mau.
4.2 Thir hoat tinh ciia cac cao chiét
4.2.1 Diéu ché cdc cao chiét

Hat mudp dang da séy kho & trén (400g) duoc chiét bang Shoxlet 1an lugt voi ete
petrol, clorofom va con. Sau khi loc va ¢6 loai dung mdi dudi 4p suat kém, thg
dugc cao tuong ung la H1 (42g), H2 (15g) va H3 (25g). Cac cao chiét nay dung dé
thir hoat tinh.

4.2.2 Thir hoat tinh ciia cdc cao chiét
- Thuc nghiém
Chuan bi cac dich chiét H1, H2, H3 ¢6 ndng d 2.95mg/ml twong tng véi nong do
100pg/ml trong hdn hop phan Gng. Pha lodng dé c6 cac ndng d6 Ci: 100, 75, 50, 25
va 0 pg/ml. Thyc hién dbi véi mdi ndng do cua timg loai cao chiét theo bang sau

Bang 10: Thir hoat tinh ciia cac cao chiét

’ THE TICH (ml)
TAC CHAT Mau tring Mau tic ché
Nudc khtr ion (G) 0,2 0
Dém phosphat (D) 5,0 50
Enzym (C) 0 0,2
Chét trc ché (F) c6 nong do Ci 0,2 0,2
U ¢ 37°C trong 30 phut sau d6 thém:
PNP — Glc (B) 0,5ml 0,5ml

Hon hop trén dugc lac that déu roi u tiép & 37°C trong dting 20 phit. Lay 2ml han
hgp, gho vao Ong ng}liém c6 chira san 8ml dung dich dém carbonat pH 9,6 (E), lac
deu r6i dem do do hap thu A ¢ 400nm.

- Kétqua
Hoat tinh trc ché cta cao chiét dugc tinh theo cong thirc
. Ic] —[glc
% uc ché = 7[9 ]0 L9 ]i
[glc]o

Do [glc] ti 1€ voi [PNP] nén
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[PNP]_— [PNP]

% tic ché =
[PNP]o
Hay
% tic ché = M
[Alo
Trong do

- [glclo: Nong d6 glucose sinh ra khi khong str dung chét @tc ché (mM/1)

- [glc]i: Nong d6 glucose sinh ra khi sir dung chat trc ché & nong do i (mM/1)
~ [PNP]o: Nong d6 PNP sinh ra khi khong sir dung chat trc ché (mM/1)

— [PNP]i: Nong d6 PNP sinh ra khi sir dung chét wrc ché ¢ nong d6 i (mM/1)
— [Alo: D0 hap thu khi khong sir dung chat trc ché

- [A]i: D6 hap thu khi str dung chét e ché ¢ ndng do i

Bang 11: Két qua do A va tinh toan % trc ché

Nong d6 chat H1 H2 H3

Gic ché A %UC A % UC A % UC
(ng/ml)

0 0,055+0,005 O 0,096+0,003 0 0,280+0,002 0

25 0,065+0,010 -18,18 0,098+0,004 -2,08  0,168+0,003 40,00
50 0,064+0,007 -16,36 0,074+0,006 22,92  0,073+0,002 73,93
75 0,072+0,003 -30,91 0,082+0,002 14,58  0,034+0,004 87,86
100 0,069+0,011 -2545 0,073+0,007 23,96  0,003+,001 98,93

Hoat tinh @c ché cida H1, H2, H3

e H1
= H2
A H3

% Uc ch&

20
[ ]
----—---—
0 -
] + 40 o 60 80 100 120

*

Nong @6 (ug/ml)

Hinh 6: Twong quan giita % tc ché va nong dd chit e ché

~ Nhan xét: Cao H1 khong c6 hoat tinh e ché men a-glucosidase, cao H2 ¢
hoat tinh yéu, cao H3 ¢ hoat tinh manh hon (IC50=31,25 ug/ml)
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5 KET LUAN VA KIEN NGHI
- Pa xay dung duoc qui trinh in vitro thir hoat tinh khang tiéu duong theo co ché
trc ché men o-glucosidase véi cac diéu kién nhu sau:

(i) Dung chit nén 1a p-Nitrophenyl-a-D-glucopyranoside, noéng do
0,085uM/ml.
(i) Nong do enzym thich hop 14 0,031U/ml.
(iii) Thoi gian hoat hoa la 30 phdt.
(iv) Thoi gian phan tng la 20 phut.
— Pai thi hoat tinh ddi véi cac cao chiét tir hat mudp dang. Két qua 1a cao H2 c6
hoat tinh yéu, cao H3 c¢6 hoat tinh manh hon (ICs0=31,25 ug/ml)
- Ce‘i’n thyc hién phuong phap chiét tach va c6 1ap cac hoat chat tir cao H3 dé tim
kiém cac hoat chat c6 kha nang trc ché men a-glucosidase.

~ Tiép tuc thir nghiém hoat tinh trc ché men a-glucosidase ctia cao H3 va cac chat
cd 1ap tir cao H3 trén dong vat song (in vivo).

TAI LIEU THAM KHAO

a-Glucosidase assay (Colorimetric for quantitative determination of a-glucosidase (maltase)
in human semen research samples), Roche, 1/2005.

Haimin Chen, Xiaojun Yan, Wei Lin, Li Zheng and Weiwei Zhang, A new method for
screening o - glucosidase inhibitors and application to marine microorganisms,
Pharmaceutical Biology, VVol.42, No.6, pp. 416-421, 2004.

Hideyuki Matsuura, Chikako Asakawa, Masanori Kurimoto, Junia Miyutani, a-glucosidase
inhibitor from the seeds of Balsam pear (Momordica chrantia L.) and the fruit bodies of
Grifola frondosa, Biosci. Biotechnol. Biochem, VVol.66, No.7, pp. 1576-1578, 2002

Kyoshi Matsumoto, Kayoko Takemata et al. A novel method for the assay of a-glucosidase
inhibitory activity using a multi-chanel oxigen sensor, Analytical Sciences, Vol.18, 2002.

Sigma, Enzymatic assay of a-glucosidase, 1994.

137



