TC.DD & TP 16 (6) - 2020

XAC PINH HOAT TINH UC CHE ENZYME
o-amylase VA a-glucosidase
CUA CAO CHIET NUOC CO SUA LA LON
(Euphorbia hirta L.)

Nguyén Manh Thing', Nguyén Cong Khin?, Trwong Tuyét Mai®
Lé Thi Hong Hio?, Nguyén Thi Hong Ngoc?, Tran Hung Son’

C6 sita 14 16n (Euphorbia hirta L.) 1a dugc liéu c6 tac dung giam chi sé duong huyét, duoc
sir dung trong phong va chira bénh dai thio dudng nhd kha nang tre ché hoat tinh cia hai en-
zyme thuy phan tinh bot trong co thé nguoi 1a a-amylase va a-glucosidase. Hoat tinh trc ché
enzyme o-amylase va a-glucosidase in vitro ctia cao chiét nude co sita 1a 1on duoc xac dinh
bang phuong phap quang phd hap thu phan tir UV — VIS. Két qua: Cao chiét nudc co sita 14 16n
¢6 kha ning trc ché enzyme a-amylase (IC50 = 967 pg/mL) va trc ché enzyme a-glucosidase
(IC50 = 53,96 pg/mL). Pdng thoi, kha ning wrc ché enzyme a-amylase va a-glucosidase c6 moi
quan hé twong quan v6i ham luong flavonoid tong trong cao chiét nudc co sira 1a 16n, voi gia
trj IC50 twong tng 1an luot 13 17,6 pg/mL va 0,982 pg/ml.

Twr khéa: Co sita la lon, Dai thao duwong, Flavonoid, Uc ché o-amylase; Uc ché o-glucosidase.

I. PAT VAN DE

Co stra 1a 16n (CSLL) c6 tén khoa
hoc Euphorbia hirta L., thudc ho thau
dau (Euphorbiaceae). Thanh phan
chinh cua CSLL gdm c6: flavonoids;
polyphenol; tannins va cac triter-
penes va phytosterol [1]. Theo kinh
nghiém dan gian, 14 cay CSLL dugc
st dung dé chira cac bénh vé dudng
tiéu hoa nhu tiéu chay, kiét ly, viém
rudt, nhiém khuin rudt; cac bénh vé
duong ho hap nhu ho, hen, viém phé
quan; cac bénh vé duong ni€u sinh
duc nhu bénh lau, viém thin, viém
bé than. Nhiéu cong trinh trén thé

gi6i da chung minh cdy CSLL trong
phong va chita bénh dai thao duong
va tac dung chdng oxy hoa trén chudt
dai thao duong [2, 3, 4]. Tuy nhién,
tai Viét Nam chua c6 co s& khoa hoc
chirng minh tac dung ctia c6 CSLL dbi
v6i viée giam lam giam chi sé duong
huyét & chudt bi gdy dai thio dudng &
qui mo6 thuc nghiém. Do vay, voi muc
dich nham cung c4p thém nhiing bang
chimg khoa hoc vé gia tri sir dung cia
loai cay thudc nay, ching toi di tién
hanh khao sit hoat tinh ¢ ché en-
zyme o-amylase va a-glucosidase cua
cao chiét CSLL.
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II. POI TUQONG VA PHUONG
PHAP NGHIEN CUU

2.1. Pbi twong nghién ciru

Sau khi tryc tiép khao sat thuc té
nguon co sita 14 16n phat trién ty nhién
tai Binh Duong, tac gia da thu hai co
stra 14 1on tuoi (nguyén ré), rira sach
va van chuyén ra Ha Noi dé tién hanh
cac thi nghiém. Tac gia da thuc hién
diéu ché cao chiét nudc tai khoa hoa
Thuc vat thudoc Vién Duoc li€u, duoc
mo ta tom tit nhu sau: 2 kg dugc liéu
(d6 am 8 %), dugc xay nho, chiét 3
lan bang nudc véi ty 18: 12 lit: 10 lit
: 10 lit & nhiét do 90-950C. Thoi gian
chiét 1an lugt 1a 2 h; 1,5 h va 1 h. C4c
dich chiét dugc loc sau dé cod cach
thay dén can. Tiép tuc sy bang ti sy
chan khong dén cao kho. Hiéu suét
chiét 12 19,4 %.

2.2. Héa chit va dung cu thi nghiém

Héa chit: Co chat Blocked p-nitro-
phenyl maltoheptaoside (BPNPG7)
(Hang Megazyme); Co chat p-nitro-
phenyl- a-D-glucopyranoside (PNPG)
(Sigma); Natri cacbonat (Merck);
Tri-natri photphat (Megazyme); Natri
dihidrophotphat (Merck); Axit clohidric
(Merck); Methanol (Merck); Nudc cit
hai lan.

Dung cu: Ong ly tim dung tich 15 ml,
50 ml; Binh dinh muc 100 ml; Micropi-
pet 200 ul, 500 ul, 1000 pl.

Thiét bi: May quang phd UV-VIS,
dat ¢ budc song 400 nm; Cuvet thach
anh, 1 cm; Bé On nhiét, 40 [ 0,10C;
May do pH; May ly tam; Can phan
tich, do chinh xac 0,001 g; Pong hod
bam gio.

2.3. Phwong phap nghién ciru
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2.3.1. Khao sat hoat tinh rc ché enzyme
a-amylase trong phong thi nghiém [5]

- Chuin bi miu thir:

Can chinh xac khoang 0.5 g cao co
sita 14 16n vao ong ly tdm dung tich 50
ml. Thém 30 ml dung moi chiét (Meth-
anol: Nudc = 75 : 25) vao 6ng ly tam,
lic déu & nhiét d6 phong trong 30 phut.
Ly tam & toc dd 6000 vong/phut trong 5
phut. Gan dich chiét vao binh dinh mirc
dung tich 100 ml. Tién hanh chiét lap lai
tuong ty hai lan, sau d6 gop dich chiét.
Pinh muc dén vach bang dung moi
chiét (Methanol : Nuéc = 75 : 25). Loc,
thu 1y dich trong. Tién hanh pha lodng
mau thir & 6 46 pha loang khac nhau (5;
10; 20; 50; 100; 200) va tién hanh danh
gia hoat tinh trc ché enzyme.

- Hoat tinh wc ché o-Amylase dugc
xac dinh dya trén phuong phap su dung
co chit Blocked p-nitrophenyl malto-
heptaoside (BPNPG?7).

- Cich tién hanh:

Cho 200 pl mau dich chiét cao c6 sira
14 16n vao dng nghiém chira 200 pl en-
zyme a-Amylase (1.0 U/ml) trong dém
photphat 0,1M pH 6,9. Ong nghiém
dugc u ¢ 400C trong 5 phut. Thém 200
ul co chat Blocked p-nitrophenyl malto-
heptaoside (BPNPG7). U ¢ 400C trong
chinh xéc 10 phat. Thém 3,0 mL dung
dich Tri-natri photphat pH 11,0 vao dng
nghiém dé dimg phan tng. Do d6 hip
thu ctia mau thir & budc séong 400 nm
bang méy quang phd UV-VIS.

Tién hanh song song v6i miu kiém
soat va miu tring. Trong d6 mau kiém
soat chtra 200 pl dung dich dém thay
cho mau thir, va miu trang chira 200 ul
dung dich dém thay cho enzyme.

- Tinh két qua:
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Hoat tinh rc ché enzyme dugc tinh
theo cong thure sau:

Hoat tinh tc ché (%) = (AControl —
[ATest - ABlank])/AControl x 100

Trong do:

AControl: B9 hép thu ctia mau kiém soét

ATest: D6 hap thu ctia mau thir

ABlank: D6 hip thy ctia mau tring

- Kha ning trc ché enzyme dugc xac
dinh thong qua chi s6 IC50. IC50 duoc
dinh nghia la ndng d6 (ng/mL) ciia mau
khao sat c6 thé e ché 50% hoat tinh
cua enzyme.

2.3.2. Khao sat hoat tinh c ché en-
zyme o-glucosidase trong phong thi
nghiém [6]

- Chuin bi miu thir:

Can chinh x4c khoang 0.5 g cao co
sita 14 16n vao ong ly tdm dung tich 50
ml. Thém 30 ml dung moéi chiét (Meth-
anol : Nudc = 75 : 25) vao ong ly tim,
lic déu & nhiét 6 phong trong 30 phut.
Ly tam & tbc d6 6000 vong/pht trong 5
phut. Gan dich chiét vao binh dinh muc
dung tich 100 ml. Tién hanh chiét lp lai
tuong tu hai 1an, sau d6 gop dich chiét.
DPinh muc dén vach biang dung moi
chiét (Methanol : Nu6c = 75 : 25). Loc,
thu ldy dich trong. Tién hanh pha lodng
mau thir & 6 &6 pha lodng khac nhau (5;
10; 20; 50; 100; 200) va tién hanh danh
gi4 hoat tinh trc ché enzyme.

- Hoat tinh trc ché a-glucosidase dugc
xac dinh dya trén phuong phép st dung
co chét p-nitrophenyl- a-D-glucopyra-
noside (PNPG).

- Cach tién hanh:

Cho 500 pl mau dich chiét cao co sita
14 16n vao ong nghiém chtra 500 pl en-
zyme oa-glucosidase (0,1 U/ml) trong

dém photphat 0,1M pH 6,8. Ong nghiém
duogce 6 37°C trong 10 phat. Thém 500
ul co chat p-nitrophenyl- a-D-gluco-
pyranoside (PNPG) 2,5mM. U ¢ 37°C
trong chinh x4c 20 phat. Thém 1,0 ml
dung dich Na2CO3 0,2M vao 6ng ng-
hiém dé dung phan tng. Do d hip thu
ctia mau thir & bude séng 405 nm bang
may quang phd UV-VIS.

Tién hanh song song véi miu kiém
soat va miu tring. Trong d6 mau kiém
soat chtra 500 pL dung dich dém thay
cho mau thir, va mau tring chira 500 pL
dung dich dém thay cho enzyme.

- Tinh két qua:

Hoat tinh ¢ ché enzyme dugc tinh
theo cong thirc sau:

Hoat tinh @c ché (%) = (AControl —
[ATest - ABlank])/AControl x 100

Trong do:

AControl: D6 hip thu cia mau kiém soat

ATest: D6 hip thy cia mau thir

ABlank: D¢ hap thy ctia miu trang

Kha ning tc ché enzyme duoc xéac
dinh théng qua chi s6 IC50. IC50 duoc
dinh nghia 1a néng d6 (ug/ml) ctia mau
khao sat c6 thé trc ché 50% hoat tinh
cua enzyme.

III. KET QUA VA BAN LUAN
3.1. Khao sit hoat tinh trc ché
enzyme o-amylase trong phong thi
nghiém
Tién hanh danh gia thir hoat tinh ctia
mau cao CSLL & cac d9 pha loang
khac nhau, két qua thu duoc chira &
bang 1.
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Bing 1. Hoat tinh irc ché enzyme a-amylase ciia cao CSLL ¢ cdc dp pha lodng
khdac nhau

C C-Fla Abs Abs Abs
(pg/ml) (pg/ml) (Control) (Test) 8 (Blank) T8 %o Inh
0,836 0,633
5000 91,00 1,214 0,842 0,837 0,630 0,631 83,00
0,833 0,629
0,744 0,152
1000 18,20 1,214 0,747 0,747 0,160 0,155 51,21
0,750 0,152
0,938 0,131
500 9,10 1,214 0,944 0,943 0,120 0,129 32,89
0,948 0,135
0,084 0,103
250 4,55 1,214 0,985 0,982 0,097 0,102 27,51
0,978 0,107
0,984 0,094
100 1,82 1,214 0,997 0,990 0,089 0,093 26,11
0,990 0,097
_ 1,066 0,093
50 0,91 1214 1045 1066 0,089 094 19,93
1,086 0,099
Chui thich:

C (ug/ml): Ndng do cao co sita la lon

C-Fla (ug/ml): Nong dé flavonoid wrong ung trong cao
Abs (Control): Do hap thy quang cua ong kiém sodt
Abs (Test): Do hap thu quang cia ong thi

Abs (Blank): D¢ hap thu quang ciia ong tring

Inh (%): Hoat tinh irc ché enzyme a-Amylase

D6 thi lién hé giira nong do cao khé va
hoat tinh c ché enzyme a-Amylase

Hoat tinh trc ché a-Amylase (%)
- N w & O QN [*] o
O O O O O O © O o

o

. 10 100 1000 10000
Logarit Nong d6 cao kho (ug/mL)

Hinh 1. Hoat tinh irc ché enzyme a-amylase ciia cao CSLL ¢ cdc dj pha
lodng khdc nhau
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Cac néng dd khac nhau cua dich chiét
cao co stra 14 1on dugc thém vao phan trng
giita enzyme va co chat Blocked p-nitro-
phenyl maltoheptaoside (BPNPG?7). Bdi
v6i mau thir khong pha loang, hoat tinh
trc ché dat 83,0%, trong khi d6 khi pha

Gia tri IC50 dwge xac dinh:

lodng méu thir 200 lan, hoat tinh trc ché
chi con 19,9%. Két qua thuc nghiém cho
thdy, khi nong do dich chiét cao cang
16n, Iuong PNP tu do tao thanh cang
nho, diéu nay cho thay kha ning tic ché
enzyme o-Amylase cang cao.

Ham lwgng

= + 9 A
y=ax+b Ham lugng cao Flavonoid toan phan
a= 0,037 2,013
b= 14,580 14,580
ICso (ng/ml) 967,016 17,600

Dua trén dé thi biéu dién su phu thudc gitra né‘ng dé mau thir va hoat tinh vrc ché enzyme
a-amylase, gia tri IC50 dwoc xdc dinh la 967 ug/ml.

3.2. Khao sit hoat tinh trc ché enzyme a-glucosidase trong phong thi nghi¢m
Tién hanh danh gia thir hoat tinh ctia mau cao CSLL & cac d6 pha loang khac nhau.

Bing 2. Hoat tinh trc ché enzyme a-glucosidase ciia cao CSLL 6 cic dp pha

lodng khdac nhau

C C-Fla Abs Abs

Abs

(pg/ml) (pg/ml) (Control) (Test) T8 (Blank) T8 7o Inh
2,061 1,924

5000 91,00 1,803 2,004 2,026 1,905 1,913 93,77
2,012 1,911
0,494 0,407

1000 18,20 1,803 0,501 0,493 0,406 0,408 95,25
0,485 0,410
0,443 0,212

500 9,10 1,803 0,452 0,439 0,210 0,213 87,47
0,422 0,217
0,528 0,085

250 4,55 1,803 0,517 0,522 0,087 0,087 75,89
0,520 0,089
0,730 0,058

100 1,82 1,803 0,714 0,722 0,063 0,063 63,43
0,722 0,067
0,973 0,038

50 0,91 1,803 0,955 0,962 0,039 0,040 48,84
0,958 0,042
1,206 0,023

25 0,46 1,803 1,194 1,211 0,022 0,021 34,04

1232 0,019
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Chui thich:
C (ug/ml):
C-Fla (ug/ml):
Abs (Control):
Abs (Test):
Abs (Blank):

Ndng do cao co sita la lon

Nong do flavonoid twong ing trong cao
Do hap thu quang cua ong kiém sodt
Do hap thu quang cua ong thu’

Dé hap thy quang cua ong trang

Inh (%): Hoat tinh trc ché enzyme a-Glucosidase

D6 thi lién hé giita nong d6 cao khé va
hoat tinh rc ché enzyme o-Glucosidase

120
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Hoat tinh tic ché a-Glucosidase (%)
o

1 10

1000 10000

Logarit Nong dé cao khé (ug/mL)

Hinh 2. Hoat tinh trc ché enzyme a-glucosidase ciia cao CSLL ¢ cdc dj
pha lodang khdac nhau

Cac néng do khac nhau cua dich
chiét cao Co sira 14 16n dugc thém
vao phan tng giira enzyme va co chét
PNPG. D6i v6i miu thir khong pha
lodng, hoat tinh ¢ ché dat 93,8%,
trong khi d6 khi pha lodng mau thir

200 lan, hoat tinh (¢ ché chi con
34,0%. Két qua thyc nghiém cho théy,
khi nong do dich chiét cao cang 16n,
lugng PNP tu do tao thanh cang nho,
diéu nay cho thay kha ning tc ché
enzyme o-Glucosidase cang manh.

Ham lugng

y=ax+b Ham luong cao Flavonoid toan phin
a= 0,292 16,029
b= 34,258 34,258
I1Csp (ng/ml) 53,961 0,982

Dua trén do thi biéu dién su phu thudc gitra néng d6 mau thir va hoat tinh trc ché
enzyme o-glucosidase, gia tri IC50 dugc xac dinh 1a 53,96 pg/ml.
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IV. KET LUAN

IC50 duo’c dinh nghia Ia nong do (ug/
ml) ctia mau thir khao sat c6 the {rc ché
50% hoat tinh ctia enzyme, mau c6 hoat
tinh @rc ché cang cao thi gia tri IC50
cang thap. Duya trén d6 thi biéu dién su
phu thudc gitra né)ng do mau thtr va hoat
tinh trc ché, kha nang Uc ché hoat dong
cua enzyme o-amylase va a-glucosi-
dase voi gia tri IC50 tuwong tng duoc
xéc dinh lan lugt 13 967 pg/ml va 53,96
ng/ml. Két qua cho thiy kha ning trc
ché enzyme a-amylase va a-glucosi-
dase cua cao chiét CSLL déu 16 rét, dic
biét 1a a-glucosidase. Piéu nay mo ra
trién vong san Xudt cac san pham tr co
stra 1a 16n ¢ Viét Nam.
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DETERMINING INHIBITORY ACTIVITY OF A-AMYLASE AND
A-GLUCOSIDASE ENZYMES OF EUPHORBIA HIRTA L. EXTRACT

Euphorbia hirta L. (Cé stra 1a 16n — CSLL) is a herbal medicine that could reduce the glyce-
mic index. It is used in the prevention and treatment of diabetes thanks to its ability to inhibit
the activity of two starch hydrolyzate enzymes in human body, which are a-amylase and
a-glucosidase. The inhibitory activity of inhibiting enzymes (a-amylase and a-glucosidase)
in vitro of CSLL extract was determined by UV-VIS molecular absorption spectroscopy. The
results of the study showed that extract of Euphorbia hirta L. was able to inhibit a-amylase
enzyme (IC50 =967 pg / mL) and inhibit a-glucosidase enzyme (IC50 = 53.96 pg/ mL). At
the same time, the study results also showed that inhibition of a-amylase and a-glucosidase
enzymes was correlated with total Flavonoid content in extract of Euphorbia hirta L., with
IC50 value of 17.6 and 0.982 ng / Ml, respectively.

Keywords: Eucalyptus, Diabetes, Flavonoid, a-amylase inhibitor, a-glucosidase
inhibitor.
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