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TOm tat

Rau cang cua (Peperomia pellucida) diroc sur dung rong rai nhu la mét moén an va
la mét bai thude trong diéu tri phé nhiét, viém hong hodc khod cé khan tiéng, ddi théo
duwong, dau lweng, thiéu mau, mun nhot... Viéc nghién cizu vé hogt tinh sinh hoc cia rau
cang cua la diéu can thiét nham 1am rd gid tri duwoc tinh cia n6. Trong nghién cizu nay,
hoat tinh khéng ddi thao dwong va khang oxy hoa tiém ndng cia cao chiét ethanol rau
cang cua da dwoc khao séat. Hoat tinh khdang dai thao dwong dwroc khao sat thong qua
kha ndng irc ché hoat déng thiy phan tinh bét ciia cdc enzyme nhuw alpha-amylase va
alpha glucosidase. Trong khi dé, hoat tinh khdng oxy héa dwoc khao sét thong qua bat
goc tu do DPPH va ABTS+. Két qud khdo sat cho thdy rang cao chiét rau cang cua c6
thé ic ché hoat déng thiy phan cia enzyme alpha-amylase va alpha-glucosidase tgi cac
gia tri 1C50 lan lirot 12 (289 + 7)ug/ml va (243 + 14)ug/ml. Thém vao dé, cao chiét rau
cang cua ciing ¢6 kha nang bdt géc tw do DPPH va ABTS+ tgi cac gia tri 1C50 lan lirot
la (144 + 3)ug/ml va (131 + 4)ug/ml. Véi cac két qua dat dwoc trén, rau cang cua dwoc
xem |& nguén duwoc 0 tiém ndang trong viéc phét trién san pham gidp én dinh dwong
huyét va bao vé sirc khoe.

Tir Khoa: rau cang cua, khang oxy héa, dai thao dwong, DPPH, alpha — amylase
Abstract

INVESTIGATION OF STARCH-HYDROLYZING ENZYME INHIBITION
AND ANTIOXIDANT ACTIVITY OF PEPEROMIA PELLUCIDA EXTRACT

Peperomia pellucida has commonly used as a vegetable as well as a traditional
medicine in Vietnam. Up to now, the scientific reports due to biological activities of P.
pellucida are still limited. This study therefore investigated potential anti-diabetic and
antioxidant activities of ethanol extract of P. pellucida. The anti-diabetic activity was
investigated via examining inhibitory effect of P. pellucida extract on starch-
hydrolyzing enzymes (alpha-amylase and alpha-glucosidase). Moreover, the antioxidant
activity of this extract was investigated via scavenging free radicals including DPPH
and ABTS+. The results showed that P. pellucida extract was able to inhibit alpha —
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amylase and alpha-glucosidase at IC50 values of (289 = 7)ug/ml and (243 £ 14)ug/ml,
respectively. On the other hand, P. pellucida extract was found to be effective in
scavenging DPPH and ABTS+radicals at 1C50 values of (144 + 3)ug/ml and (131 +
5)pug/ml. Accordingly, P. pellucida is considered as a potential material for
development of health beneficial product with anti — diabetic and antioxidant effects.

1. Gioi thiéu

Rau cang cua la loai than thao mong nuéc, thudc ho Ho tiéu (Piperaceae), phan b ¢
khu vuc khi hau nhiét déi va thuong moc hoang dai & nhiéu noi. Rau dugc st dung dé an
s6ng, €6 vi hoi chua, gion ngon va cd gia tri vé dinh dudng. Céc bo phan cua rau ¢ chira
céc hop chat nhu carotenoids, alkaloids, saponins, tannins, glucosides, flavonoids,
pellucidine A, peperomines A, B, C va E, sit, kali, magié, va vitamin C. Rau cang cua
duoc dang 1am thude chdng sét rét, nhie dau, thuong tich, bong, dau da day, ha huyét ap,
viém hong, viém rugt thira, viém gan truyén nhiém (Alves va cs., 2019). Nhiéu nghién ctu
khoa hoc vé& duoc tinh ciia rau cang cua ciing dwoc cong bé trong thoi gian qua. Pang chii
y, Oloyede va cong su (2011) da ching minh rang rau cang cua c6 hoat tinh khang oxy
hoa rat hiéu qua. Rau cang cua & cac nong do 100pg/ml va 200pg/ml cé thé lam giam
97,9% va 98,6% gdc ty do 2,2-diphenyl-1-picryhydrazyl (DPPH), cao hon so véi ascorbic
acid (90,9% va 68,7%), butylated hydroxylanisole (BHA) (95,4% va 94,3%) va alpha-
tocopherol (15,4% va 12,4%) & cing nong do (Oloyede va cs., 2011). Twong ty, chiét xuat
ethyl acetate va methanol caa rau cang cua cé thé bat gdc DPPH tai céc gia tri 1IC50 lan
luot 1a 74pg/ml (Phongtongpasuk va cs., 2014) va 83ug/ml (Mutee va cs., 2010). Bac biét,
mot s6 nghién ctru khac ciing cho thiy duoc hoat tinh khang dai thao duong cua rau cang
cua. Chudt duge cho in & ché do ¢6 bd sung P. pellucida 10% va 20% c6 thé lam giam
64% va 68% duong huyét so véi nhém chimg am duoc cho an bang nuéc, trong khi nhom
chimg duong c6 dung thude thuong mai 1a glibenclamide (600ug/kg thé trong) lam giam
62% (Hamzah va cs., 2012). Hop chat 8,9-dimethoxy ellagic acid duoc phan lap tir ethyl
acetate tir 14 cua rau cang cua c6 thé 1am giam 33,7% luong duong huyét ¢ chudt tiéu
duong do alloxan gay ra so véi nhom ching am (Susilawati va cs., 2017). Mac du céc hoat
tinh khang oxy hoa va khang dai thao dudng cia rau cang cua da duoc cong bé trén thé
gidi, nhung viéc danh gia hoat tinh sinh hoc ctia n6 ¢ Viét Nam van chua duoc thuc hién.
Chinh vi vay, nghién ctru nay duoc thuc hién nham khao sat so b hoat tinh khang oxy héa
va hoat tinh khang dai thao duong cua rau cang cua trén mé hinh thi nghiém in vitro.

2. Vat liéu va phuwong phap nghién ciru

2.1. Vit ligu

Rau cang cua dugc thu mua ¢ ctra hang rau sach tai chg Tan My, phuong Binh
Thuan, Quan 7, thanh phd H6 Chi Minh. Ethanol str dung trong nghién ciu ¢6 ngudn
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gdc tir cong ty Xilong, Trung Quéc. Tat ca cac hda chat khac dugc mua tir cong ty
Sigma — Aldrich, M.

2.2. Phwong phdp tich chiét

Rau cang cua dugc siy & ti sdy hoan luu 60°C va duoc xay thanh bot trude khi
dugc ngdm vai ethanol 96 d6 theo ty 1€ ngdm 1/8 (g/ml) tai nhiét @6 phong trong 24 gio.
Dich chiét duoc loc va c6 quay dudi hét dung mdi. Cao chiét dugc sdy & 60°C dén khi
dat d6 4m 12% thi duogc luu trir & 4°C cho céc thi nghiém tiép theo.

2.3. Ut ché enzyme alpha — amylase

Thi nghiém duoc thuc hién dua vao thudc thr dinitrosalicylic acid (DNS) nhur
dugc md ta bai Bhutkar va Bhise (2012). HAn hop phan tng gom 1ml dich cao chiét &
c4c nong do khac nhau va 1ml alpha — amylase dwoc  trong 30 phdt ¢ 37°C. Hon hop
sau d6 dugc cho thém 1ml dung dich tinh bot (1% w/v) va dugc G thém 10 phat. Phan
tmg duoc két thic bang cach cho thém 1ml DNS va dun s6i trong bé nhiét 5 pht.
Acarbose duoc sir dung nhu 1a ching duong. Mat do quang caa hon hop phan tmg dugc
do & 540nm. Phan tram &c ché alpha-amylase dugc tinh theo cong thirc sau:

% ¢ ché = [(ODc — ODs)/ODc] x100%

Trong d6, ODc 1a mat d6 quang ctia hdn hop phan wng khong co cao chiét va ODs
la mat do quang cta hdn hop phan tng c6 cao chiét.

2.4. Ut ché enzyme alpha — glucosidase

Hoat tinh &c ché alpha — glucosidase cua cao chiét rau cang cua dugc thuc hién
theo Shai va cong su (2012). HGt 20pl dich cao chiét & cac nong do khac nhau cho vao
microplates da chta san 50ul dém phosphate, cho thém 20ul p-NPG 5mM, dem u &
nhiét do 37°C trong 15 phat. Sau d6 cho 10ul enzyme alpha — glucosidase nong do
0,15U vao, tiép tuc & & 37°C trong 15 phat. Cudi cuing, cho 100pl Na2CO3 0,1M vao va
do mirc do hap thu quang phd & budc song 405nm. Hoat tinh wc ché cia mau duoc xéac
dinh theo cbng thic:

% itc ché = [(Ac — As)/Ac] x100

Trong d6: As: d6 hap thu cua mau cao chiét hodc d6i chimg duong; Ac: do hap
thu ctia mau ching 4m (c6 enzyme va co chat p-NPG ma khéng c6 mau thi).

2.5. Khdo sat khd ndang bt goc tw do DPPH

Hoat tinh bat géc tw do DPPH cua cao chiét rau cang cua duoc thuc hién theo
Loegel va cong su (2011). Tron 0,1ml dich cao chiét & cac ndng do khac nhau véi 0,1ml
dung dich DPPH (3mM) rdi 1 30 phut trong tdi trude khi do mat do quang ¢ 517nm. Ty
Ié bat gdc DPPH duoc tinh theo cong thic:

DPPH (%) = [(ODc — ODm)/ODc] %100
Trong d6, ODc 14 gia tri mat do quang ctia nhom chiing va ODm la caa nhém mau th.
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2.6. Khdo sat khd ndng bt géc tw do ABTS+

Hoat tinh bit gbc ty do ABTS+ cua cao chiét rau cang cua duoc thuc hién theo
Loegel va cong sy (2011). Chuan bi dung dich ABTS+ nhu sau: tron dung dich
K2S208 7mM voi ABTS 2,45mM theo ty 1 1:1 va u trong tdi tir 14 dén 16 gio. Hon
hop duoc pha lodng véi ethanol dé dat duoc mat do quang khoang 0,700 = 0,002 tai
734nm. Tron déu 0,9ml dung dich ABTS+ véi 0,1ml dich mau & cac nong do khéc nhau
trong 45 gidy roi u trong tdi 15 phuat trudce khi do mat do quang tai 734nm. Ty 1& bat gbc
ABTS+ duoc tinh theo cong thuec:

ABTS+ (%) = [(ODc — ODm)/ODc] x100

Trong do, ODc la gia tri mat d6 quang cua nhom ching va ODm la cia nhdm
mau thir.

2.7. X Iy sé ligu

S6 liéu duoc phan tich va xu ly théng ké bang phan mém SPSS. Céc biéu d6 duoc
vé& bang phan mém Sigma plot 2010.

3. Két qua va thao luan
3.1 Hoat tinh #c ché enzyme alpha — amylase va alpha — glucosidase

Alpha — amylase va alpha — glucosidase la nhitng enzyme quan trong tham gia
vao qué trinh thay phan tinh bot trong hé tiéu hoa, gop phan lam ting ham lugng
glucose sau an. Viéc lam cham qua trinh thay phan tinh bot théng qua tc ché hoat dong
ctia CAC enzyme trén s& gop phan lam giam duong huyét sau an & nhitng bénh nhan méc
chung dai thao duong (Mahmood 2016). Vi vay, tc ché cac enzyme alpha — amylase va
alpha — glucosidase duoc xem 1a muc tiéu cho viéc sang loc cac san pham thién nhién
c6 hoat tinh khang dai thao duong. Trong nghién ciu ndy, hoat tinh ¢ ché caa cao chiét
rau cang cua d6i voi hoat dong cua enzyme alpha — amylase va alpha — glucosidase
duoc khao sat. Két qua khao sat cho thay cao chiét rau cang cua cé thé tc ché hoat dong
thay phan caa cac enzyme alpha — amylase va alpha — glucosidase. Hoat tinh tic ché phu
thugc vao ndng do6 cao chiét va dat duoc gia tri 1C50 la 289ug/ml d6i véi enzyme alpha
— amylase va 243pug/ml dbi véi enzyme alpha — glucosidase (Bang 1 va 2). Hoat tinh tc
ché enzyme alpha — glucosidase cua cao chiét rau cang cua cao hon so voi enzyme
alpha — amylase. Két qua con cho thay rang hoat tinh trc ché cua rau cang cua thip hon
so véi acarbose. Acarbose tc ché enzyme alpha — amylase va alpha — glucosidase tai
c4c gia tri 1C50 lan luot 1a 141pg/ml va 114pg/ml. Tuy nhién, hoat tinh &c ché cua rau
cang cua lai gan nhu twong dwong véi khd qua risng Momordica charantia Linn. Var.
Abbreviata Ser (IC50 = 270ug/ml) (Pham va cs., 2019). Nhu vay, rau cang cua ciing
dugc xem 1a nguyén liéu tiém ning c6 thé dung trong cac bai thudc c6 tac dung lam
giam duong huyét & bénh nhan dai thao duodng.
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Bdng 1. Hogt tinh ¢ ché enzyme alpha — amylase cua cao chiét rau cang cua

Cao chiét rau cang cua Acarbose
Nong do (ug/ml) 0 50 100 | 200 | 400 0 25 50 100 | 200
% tic ché 0 13 24 39 65 0 7 21 49 64
Phuong trinh hoi quy y =0,157x + 4,5645 y =0,3305x + 3,3733
ICso 289 + 7 pg/mi 141 + 9 pg/ml

Bdng 2. Hogt tinh ¢ ché enzyme alpha — glucosidase cua cao chiét rau cang cua

Cao chiét rau cang cua Acarbose
Nong d6 (ug/ml) 0 50 | 100 | 200 | 400 0 25 50 | 100 | 200
% tc ché 0 8 22 54 75 0 14 26 53 80
Phuong trinh hdi quy y = 0,1961x + 2,3492 y = 0,3972x + 4,6528
I1Cso 243 + 14 pg/ml 114 £ 10 pg/ml

3.2 Két qud khdo st hogt tinh bdt géc te do ciia cao chiét rau cang cua

Trong co thé sinh vat, ham luong gdc tu do sinh ra nhiéu trong cac qua trinh
chuyén hoa c6 thé gay tén thuong cac dai phan tir sinh hoc nhu DNA, protein, va lipit
cua té bao, tir d6 gian tiép gay ra nhiéu réi loan sinh Iy va bénh Iy nghiém trong khéc
nhau (Asmat va cs., 2016). Bic biét, gbc oxy hoa ciing duoc cho 1a gop phan gay ra cac
bién ching ¢ bénh nhan dai thio duong (Rahimi — Madiseh va cs., 2016). Vi vay, cac
san pham thién nhién c6 kha ning khang oxy héa cé thé gop phan dang ké trong viéc
ngan chan bénh, trong d6 c6 bénh dai thao duong (Zatalia va cs., 2013). Trong nghién
ctru nay, hoat tinh khang oxy héa cua cao chiét rau cang cua ciing dugc khao sat thong
qua phuong phap bat gbc tw do DPPH va ABTS+ (Bang 3 va 4). Két qua khao séat cho
thiy cao chiét rau cang cua cé thé bat goc tu do DPPH va ABTS+ tai céc gia tri IC50
lan luot 1a 144pg/ml va 131pg/ml. Hoat tinh bit gc tw do DPPH va ABTS+ cua rau
cang cua thap hon so véi vitamin C khoang 7 1an, va thap hon 2 1an so véi cao chiét rau
cang cua ¢ Thai Lan (IC50 = 74ug/ml) (Phongtongpasuk va cs., 2014) va Malaysia
(83ug/ml) (Mutee va cs., 2010). Tuy nhién, hoat tinh bat géc tu do cua rau cang cua
duoc nhan thay 1a cao hon so voi rau khd qua rirng (IC50 = 430ug/ml) (Pham va cs.,
2019). Véi kha ning bat goc tu do nhu thé, rau cang cua ciing c6 thé gop phan han ché
tac hai do goc oxy héa gay ra.

Bdng 3. Hogt tinh bt géc tw do DPPH cua cao chiét rau cang cua

Cao chiét rau cang cua Vitamin C
Nong do 0 | 25 | 50 | 100 | 200| 0o | 5 | 10 | 15 | 20 | 25
(Hg/ml)
% bitgéctwdo | 0 8 16 46 64 0 12 23 36 52 | 67
Ph‘;‘?g trinh y = 0,3361x + 1,5643 y = 2,6654x - 1,6529
oi quy
ICso 144 + 3 pg/mi 19 £ 0,3 pg/ml
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Bdng 4. Hogt tinh bdt géc tw do ABTS+ cia cao chiét rau cang cua

Cao chiét rau cang cua Vitamin C
Nong do 0 25 | 50 | 100 | 200 | © 5 10 15 | 20 | 25
(ug/ml)
% bit gbc ty do 0 9 28 49 68 0 14 32 45 49 66
Phuong trinh y = 0,3446x + 4,9353 y = 2,5564x + 2,4674
hoi quy
ICso 131 + 4 pg/ml 18 £ 0,1 pg/ml

4. Két luan

Trong nghién ctu nay, cao chiét rau cang cua da dugc ching minh 1a c6 thé tc
ché hoat dong thay phan cua cac enzyme alpha — amylase va alpha — glucosidase va bit
goc tu do DPPH va ABTS+. Piéu dé cho thay viéc sir dung rau cang cua cé thé gop
phan 1am giam duong huyét va ngin chin céc tac hai do goc oxy hoda gay ra ¢ bénh
nhan dai thao duong. Tuy nhién, viéc danh gia thanh phan hda hoc va hoat tinh khang
dai thao dudng cua rau cang cua can dugc maé rong nghién ciu thém nham tao co so
khoa hoc cho viéc phét trién cac san pham c6 tac dung hd tro chira tri bénh dai thao
duong.

Lol cdm on
Nghién cizu nay dwoc hé tro bei Hoc vién Khoa hoc va Cong nghé, VAST va Quy
phét trién khoa hoc va cdng nghé, Truong Pai hoc Nguyén Tdt Thanh, dwéi ma
s6: 2021.01.33.
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