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Abstract: Canna x generalis L.H Bailey & E.Z Bailey (CG) has been used as folk medicine to treat
different diseases. However, scientific information about the pharmacological effects and chemical
composition of this plant is still very limited. This study aims to evaluate for the first time the o-
amylase and a-glucosidase inhibitory activity of CG rhizome extracts. The rhizome part of CG was
extracted with ethanol and then fractionated with n-hexane, ethyl acetate, and water. The total extract
and fractions were evaluated for their inhibitory effects on a-amylase and a-glucosidase enzymes in
vitro. The results showed that the ethyl acetate fraction had the strongest inhibitory activity against
a-amylase and a-glucosidase with ICsovalues of 53.19 + 2.79 and 95.83 + 6.26 pg/mL, respectively.
Therefore, the rhizome part of the CG plant, especially the ethyl acetate fraction, is a potential natural
source for searching for active ingredients to prevent and treat diabetes.

Keywords: Canna generalis, diabetes, a-amylase, a-glucosidase, enzyme inhibition.

* Corresponding author.
E-mail address: nguyen-thi-van.anh@usth.edu.vn

https://doi.org/10.25073/2588-1132/vnumps.4571
19



20 N.T.V. Anh, L. H. Luyen / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 40, No. 1 (2024) 19-25

Panh gia tac dung tc ché enzym o-amylase va a-glucosidase
cua ré cay Canna x generalis L.H Bailey & E.Z Bailey

Nguyén Thi Van Anh”, L& Hong Luyén

Truong Dai hoc Khoa hoc va Cong nghé Ha N¢i, Vién Han lam Khoa hoc va Cong nghé Viét Nam,
18 Hoang Quéc Viét, Cau Gidy, Ha Néi, Viét Nam

Nhén ngay 06 thang 11 nam 2023
Chinh stra ngay 02 thang 12 nam 2023; Chap nhin dang ngay 18 thang 3 nam 2024

Tém tdt: Cay dong riéng Canna x generalis L.H Bailey & E.Z Bailey (CG) dugc dan gian sir dung
dé diéu tri nhiéu bénh khac nhau. Tuy nhién, thong tin khoa hoc vé tac dung dugc 1y va thanh phan
ho4 hoc cua loai ciy nay con rat han ché. Nghién ctru ndy nhim muc dich danh gia hoat tinh trc ché
enzym a-amylase va a-glucosidase cua céc cao chiét tir phin r& ciia CG. Phan ré cta CG dugc chiét
béng dung moi ethanol va tiép tuc chiét phan doan bang dung méi n-hexan, ethyl acetat va nudec.
Cao chiét toan phan va cac phan doan dugc danh gia tic dung e ché enzym a- amylase va
a-glucosidase in vitro. Két qua cho thiy cao phan doan ethyl acetat c6 hoat tinh rc ché a-amylase
va o- glucosidase manh nhit véi gid tri ICso lan luot 1 53,19 + 2,79 va 95,83 + 6,26 pg/mL. Nhu
vay, phan 1é ctia cdy CG, dic biét 1a cao chiét phan doan ethyl acetat la mot ngudn thyuc vat tiém
nang dé nghién ctru, tim kiém céc hoat chat phong va diéu tri bénh tiéu duong.

Tir khéa: Canna generalis, tiéu dudng, a-amylase, a-glucosidase, hoat tinh rc ché enzym.

1. Mé dau

Bénh tiéu duong 1a mdt bénh man tinh dugc
dic trung boi tinh trang ting dudng huyét do co
thé thiéu hut insulin, hodc khong thé su dung
insulin dé kiém soat luong dudng trong mau.
Bénh c6 nhiéu bién chimg nguy hiém va la mot
trong nhitng nguyén nhan chinh gay tir vong trén
toan cau [1]. Trong sb cic bénh nhan méc bénh
tiéu duong, bénh tiéu duong type 2 chiém gan
90%. Nguyén nhan cua bénh tiéu duong type 2
1a do cac té bao beta cia tuyén tuy khong san
xuat duogc insulin, do d6 glucose trong mau
khong dugc van chuyén vao té bao, dan dén
lwong dudng trong mau cao. a-Amylase va
a-glucosidase 13 hai enzym chinh lién quan dén
bénh tiéu dudng type 2. Uc ché hoat dong cua
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hai enzym nay s€ lam gidm lugng dudng trong
méu sau bita an. Acarbose va miglitol 13 hai chat
tong hop hoa hoc ¢6 tac dung e ché enzym a-
amylase va a-glucosidase thuong dugc st dung
dé kiém soat bénh tiéu dudng. Tuy nhién, cac tac
dung phu vé& duong tiéu héa nhu chuéng bung,
tiéu chéy thuong xuyén xay ra khi dung thude.
banh gia sang loc cdc loai thyc vat c6 hoat tinh
{rc ché enzym o-amylase va a-glucosidase nhdm
tim kiém cac phuong phap diéu tri khac hidu qua
va it tac dung phu hon cho bénh tiéu dudng dang
duogc cac nha khoa hoc quan tam nghién ctru [2, 3].

Canna x generalis L.H Bailey & E.Z Bailey
(CG) 1a mét loai dong rleng thudc chi dong riéng
Canna. Trong y hoc cb truyén, cac loai dong
riéng Canna dugc sit dung phd bién dé diéu tri
nhiéu bénh khic nhau nhu tiéu chay, viém gan,
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kiét ly, 1au, bam tim, dau nhirc va cac bénh tim
mach [4-6]. Tuy nhién, cac nha khoa hoc chua
quan tAm nhiéu dén nghién ctru cac loai nay. Mot
sd nghién ciru da bao cdo tac dung duge 1y cia
C. warszewiczii va C. edulis nhu hoat tinh chéng
sOt rét, hoat tinh khang khuén, hoat tinh chéng
dong mau, chbng ngung tap tiéu cau, hoat tinh
chéng oxy hoa va chbng viém. Ngoai ra, mot s6
hop chét flavonoid va phenolic ¢6 hoat tinh sinh
hoc da dugc phan lap tir loai dong riéng C. edulis
[4-8]. Nhom nghién ciru ctia Xie va cong sy da
ching minh khd ning Gc ché enzym
a-glucosidase cua hop chit lignan trong ciy
C. edulis [9]. Tuy nhién, cac thong tin khoa hoc
vé thanh ph?m hoda hoc va hoat tinh sinh hoc ctua
CG con rat han ché. Nghién ciru cia Mahmoud
va cong sy di bao cdo tiém ning diéu tri bénh
viém loét dai trang cta than & CG va mot sd
thanh phan ho4 hoc chinh [10]. Gan day, nghién
clru cua chung t6i da chimg minh hoat tinh chong
ngung tap tiéu cau, chong dong mau va chdng
oxy hoa, phan lap mot sb hop chat c6 hoat tinh
sinh hoc tir phan trén mit dit caa CG [5]. Tuy
nhién, tiém ning cua CG trong viéc phong va
diéu tri bénh tiéu dudng van chua dugc nghién
ciru. Nghién ctu nay nham muc dich danh
gia tac dung wc ché enzym o-amylase va
a-glucosidase cua cao chiét tong va cac cao chiét
phan doan tir phan ré cia CG.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Poi twong nghién ciru

Mau ciy duogc thu hai tai Thai Nguyén, Viét
Nam va dugc giam dinh tén khoa hoc la: Canna
x generalis L.H Bailey & E.Z Bailey (CG). Mau
cdy duogc luu giit tai Khoa Khoa hoc Su sbng,
Truong Pai hoc Khoa hoc va Cong nghé Ha N,
v&i s6 hiéu: CG.TNO1.

2.2. Dung méi va hod chat

Dung méi ding dé chiét xuit gdbm ethanol,
n-hexan, ethyl acetat (EtOAc) va nudc cit. Cac
hoa chat khac gdm dimethyl sulfoxide (DMSO),
a-amylase,  oa-glucosidase, acarbose, p-

nitrophenyl-a-glucopyranoside (pNPG), NaNO,
AICl; tir Sigma-Aldrich, acid’acetic, natri
cacbonat va Na;COs tir Trung Quoc.

2.3. Phuong phap nghién ciru

2.3.1. Phuong phdp chiét xudt

Phan ré& cia CG duoc lam sach, thai nho,
phoi kho & nhiét do phong va nghién thanh bot.
Sau d6, bot ré cua CG duoc ngam chiét ba lan
bang ethanol 96% & nhiét d6 phong. Dich chiét
tong ethanol dwoc gom lai va c6 quay dudi ap
sudt giam dé loai bo dung méi va thu duge cao
chiét tong ethanol. Sau d6, cao chiét tong dugc
chiét phan bd 14n luot bing cac dung méi co do
phan cyc ting dan la n-hexan, ethyl acetat va
nuée. Moi dung moéi dugc chiét laplai 3 lan. Céac
dich chiét dugc cat thu hoi dung moi dudi ap suat
giam dé loai hoan toan dung méi thu dugc cao
chiét n-hexan (CGR.Et), ethyl acetat (CGR.EA)
va nudc (CGR.W).

~2.3.2. Phuong phdp danh gia hoat tinh irc
ché enzym a-amylase

Téc dung tc ché enzym o-amylase cua cao
chiét tong va cac cao chiét phan doan cta ré CG
dugc danh gia theo phuong phap cia Wu va cong
su v6i mot s hiéu chinh [11]. Cac cao chiét dugc
hoa tan trong DMSO va pha loang v6i dung dich
dém phosphat (pH=6,9). a-Amylase (0,5 U/mL)
duogc pha bang dung dich dém phosphate (pH =
6,9). Sau d6, 50 pL a-amylase (0,5 U/mL) duoc
tron v6i mau thir va 250 puL dung dich dém
phosphate (pH = 6,9). Sau khi G hon hop trong
20 phat ¢ 37 °C, thém 250 uL. dung dich tinh bot
(1 mg/mL) vao va u lai hon hop nay trong 20
phit, sau d6 thém 250 uL acid acetic 50% dé
duing lai cac phan tng. Hon hop méi sau d6 duoc
ly tam ¢ toc d¢ 3000 vong/phut & 4 °C. Do hap
thy cta dich ndi phia trén duge do & budc song
540 nm bang may quang phd UV-Vis. Acarbose
duogc su dung lam chung duong cho thi nghiém
nay. Thi nghiém dugc lap lai 3 lan. Phan trdm trc
ché hoat dong cua enzym dugc tinh nhu sau:

| (%) = (1 - 222) x 100%

Trong do:

I 12 phan trdm trc ché;
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OD. 1 @ hap thy ctia mau chimg;

ODs 14 d6 hip thy ciia mau thur.

Gi4 tri ICso duoc tinh dua vao dd thi va
phuong trinh biéu dién % twc ché enzym
a-amylase theo ndng do clia cao toan phan va cac
phan doan dich chiét tir r& CG.

'2.3.3. Phuong phdp danh gia hoat tinh irc
ché enzym a-glucosidase

Tac dyng tc ché enzym a-glucosidase cua
cao chiét tong va cao chiét phan doan cia r& CG
duoc danh gia theo phuong phap ctia Zhang va
cong su [12]vai mot s6 hiéu chinh. Cac cao chiét
duoc hoa tan trong DMSO va pha loang v6i dung
dich dém phosphate 0,1M (pH = 6,8). Enzym
a-glucosidase (0,5 U/mL) dugc pha trong dung
dich dém phosphate 0,1M (pH = 6,8). Sau do,
chuan bi hon hop gdm 50 pL dich chiét, 130 uL
dém photphat O0,IM va 20 pL enzym
o-glucosidase. Hon hop nay dugc 6 & 37 °C
trong 10 phut. Sau khi  xong, thém vao hdn hop
co chat pNPG va u tiép trong 60 phit & 37 °C.
Phan tmg duoc ding lai bang cach thém 80 uL
Na;CO3 0,2M. Cubi cuing, tién hanh do d6 hap
thu & budc song 405 nm bang may ELISA Plate
Reader (Bio-rad). Acarbose dugc sir dung lam
ching duong. Thi nghiém dugc lap lai 3 lan
Phén trim e ché hoat tinh enzym ciia cac mau
thir duoc tinh nhu sau:

1 (%) = (1-2) x 100%

Trong do:

I: phan trim tc ché ciia mau thi;

Ac: gi4 tri mat d6 quang ctia mau d6i ching;

As: gia tri mat do quang cua mau thur.

Gié trj ICso ciia mau dugce tinh dya vao do thi
va phuong trinh biéu dién % uc ché enzym
a-glucosidase theo ndng d9 cua cao toan phan va
cac phan doan dich chiét tr r& CG. Gia trj
ICso cang thap thé hién hoat tinh irc ché enzym
cang tot.

2.4. Phuong phdp xir Iy 6 liéu

Céc s6 liéu thu duoc trong cac thi nghiém
duoc biéu dién dudi dang gia tri trung binh + do
léch chuan (mean + SD). Cac sb liéu duoc luu
trir va phan tich xtr 1y dir li€éu theo phuong phap

th(f)ng ké sinh hoc trén may vi tinh br:ir}g phén
mém Microsoft Office Excel 2019 va phan mém
SPSS 23.0.

3. Két qud nghién ciru
3.1. Két qua chiét xudat ré C. generalis

RE& ciy CG (500 g) sau khi sdy kho, cit nho
va xay thanh bdt min dugc chiét xuit 3 lan véi
ethanol 96% thu duoc 165 g cao tong. Gitr lai
65 g cao ethanol dé danh gia kha niang (rc ché
enzym a-amylase va a-glucosidase in vitro, lay
100 g con lai dé chiét lan luwot v6i n-hexan,
EtOAc va nudc, 10i ¢d quay dén khdi luong
khong ddi thu dugc céc phan doan nhu sau:
7,5 g cao n-hexan; 3,5 g cao EtOAc va 45 g
cao nudc.

3.2. Tac dung rc ché enzym a-amylase cua cao
chiét tong va phdn doan ré C. generalis

Két qua danh gia hoat tinh trc ché enzym a-
amylase ctia cao chiét tong va phan doan tir phan
1é ciia cdy dong riéng CG dugc trinh bay trong
Bang 1.

Kha ning wrc ché enzym a-amylase cta cao
chiét tong va cao chiét phan doan ti 1é thuan véi
néng do thur, khi néng dd ctia cac mau thir ting
thi phan trim e ché enzym a-amylase clia cac
mau thir cling tang. Dich chiét ethanol toan phan
tr 18 CG thé hién tac dung wc ché enzym
a-amylase vai gia tri ICsola 94,41 £ 6,25 pg/mL
Trong cic mau thir cao chiét ciia phan ré CG, cao
chiét phan doan ethyl acetat thé hién tac dung tic
ché enzym a-amylase tot nhat v6i gia tri ICs la
53,19 + 2,79 pg/mL. Kha ning e ché enzym
a-amylase ciia phan doan ethyl acetat cao hon ca
ching duong acarbose. Tiép theo 1 cao chiét
phan doan n-hexan véi phan trim Gc ché 1a
77,93% tai nong do 200 pg/mL, gia tri ICso la
68,75 + 7,5 pg/mL. Cao chiét nuge thé hién tac
dung e ché enzym a-amylase yéu nhét voi gia
tri ICso 12 201,81 + 16,96 pg/mL. Két qua thir
nghiém véi mau chimg duong acarbose cho thay
tac dung e ché enzym a-amylase in vitro cua
acarbose hoat dong 6n dinh trong thi nghiém, c6
gia tri ICso 12 61,54 + 7,07 pg/mL.
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Bang 1. Tac dung trc ché enzym a-amylase
cua cac cao chiét tr phan ré¢ CG

Mau cao chiét Gia tri ICsp (ug/mL)
Cao ethanol 94,41 + 6,25
Cao n-hexan 68,75+ 7,5
Cao EtOAc 53,19+ 2,79
Cao H,0O 201,81 + 16,96
Acarbose 61,54 7,07

3.3. Tac dung uc ché enzyme o-glucosidase cua
cao chiet tong va phan doan ré C. generalis

Két qua danh gia hoat tinh trc ché enzyme a-
glucosidase cta cao chiét tong va phan doan tu
phan ré cua cay dong riéng CG dugc trinh bay

trong Bang 2.

Bang 2. Kha ning trc ché enzym a-glucosidase

clia cac cao chiét tir phan ré C. generalis

Mau cao chiét Gia trj ICsp (g/mL)
Cao ethanol 159,70 £ 9,20
Cao n-hexan 137,88 + 3,88
Cao EtOAc 95,83 + 6,26
Cao H,O 305,41 + 27,97
Acarbose 122,57 £ 12,78

Kha ning tc ché enzym o-glucosidase ciia
cé cao chiét tong va cao chiét phan doan déu ting
dan theo ndng d6 khao sat. Cao chiét ethanol
toan phan tir phan ré ciia CG thé hién tac dung
trc ché enzym o-glucosidase véi gia tri ICs la
159,70 + 9,20 pg/mL. Trong cic miu cao chiét,
cao chiét phan doan ethyl acetat thé hién hoat
tinh rc ché enzym a-glucosidase manh nhat véi
gia tri ICsp 1a 95,83 £ 6,26 pg/mL. Tac dung tic
ché enzym a-glucosidase cua phan doan ethyl
acetat cao hon ca ching duong acarbose. Tiép
theo 14 cao chiét phan doan n-hexan véi phan
tram tc ché 1a 82,50% tai ndng do 400 pg/mL,
gia tri ICso1a 137,88 + 3,88 pug/mL. Cao chiét
nuéc thé hién tic dung Gc ché enzym
a-glucosidase yéu nhét vé6i gia tri ICso 12 305,41
+ 27,97 pg/mL. Két qua thir nghiém véi mau
chimg duong acarbose cho thiy tac dung trc ché
enzym a-glucosidase in vitro cta acarbose hoat
dong 6n dinh trong thi nghiém, c6 gia tri ICs la
122,57 + 12,78 pg/mL (Bang 2).

3. Ban luan

Bénh tiéu duong dang ngay cang gia ting &
mirc dang bao dong & cac nudc dang phat trién.
Cin bénh mén tinh nay do nhiéu yéu t6 khac
nhau gdy ra nhu tinh trang stress, 16i song khong
hop 1y bao gém thoi quen an kiéng, thiéu hoat
dong thé chat va tién sir gia dinh. Cac phuong
phap diéu tri va kiém soat bénh tiéu duong
thuong huéng dich tac dung vao cac thy thé
enzym hodc hormone nham dat dugc muc duong
huyét t6i uu cang sém cang tot sau bita an [1].
Enzym a-amylase c6 vai trd quan trong trong
viéc pha v& cau triic carbohydrate chudi dai, con
enzym a-glucosidase lai rit quan trong trong
viée xuc tac giai doan cudi ciing ctia qua trinh
tiéu hoa carbohydrate. Do d6, trc ché ca hai loai
enzym nay déu c6 hiéu qua trong viéc 1am giam
su hap thu glucose va kiém soat bénh tiéu dudng.
Acarbose 1a mot loai thuée chdng tiéu duong
thuong duoc sir dung dé didu tri bénh tiéu duong
type 2. Thudc nay hoat dong theo co ché trc ché
ca hai enzyme a-amylase va a-glucosidase &
rudt, do d6 lam chdm qua trinh hap thu glucose
tir rudt va cai thién tinh trang ting dudng huyét
sau bita an. Tuy nhién, nhuoc diém cta acarbose
la co céc tac dung phu thuong gip trén duong
tiéu hoa [2]. Hién nay, nghién ctru va phat trién
cac thudc ha dudng huyét c6 ngudn gc thuc vat,
dac biét 1a cac loai thao dugc da dugc su dung
pho bién trong dan gian nham tim kiém nhimng
ngudn nguyén liéu méi dé san xuat thuoc mai
hiéu qua, khéng gay tic dung phuy, ré tién so véi
céc thude hoa duge 1a xu hudng duoc cac nha khoa
hoc quan tim trén thé gioi va Viét Nam [13, 14].

Pay la nghién ciru dau tién chimg minh tac
dung @c ché ca hai enzym o-amylase va
a-glucosidase cua cao chiét tong va cao chiét
phan doan tir phan 1& cay CG, sir dung acarbose
lam d6i chimg dwong. Trude dé, ciing c6 nhiéu
nghién ctru bao céo tic dung wc ché enzym
a-amylase va a-glucosidase ciia cac cao chiét tir
cac loai thao dugc khac nhau. Cac nghién ciru da
chi ra ré“mg cac chiét xuat thuc vat c6 kha nang
kiém soat tinh trang ting dwdng huyét [2, 13,
14]. Tuong tu két qua nghién ciru ctia Bhati va
cong sy trén loai Cornus capitata [15] va nghién
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ctru ciia Nguyén Thi Thuy va cong sy trén loai
Codonopsisjavanica [16], nghién clru nay ciing
cho thiy phan doan ethyl acetate thé hién hoat
tinh e ché enzyme manh nhét so voi cao chiét
tong va céac phén doan khac. Ngoai ra, nghlen
ctru true day vé hoat tinh chong huyét khéi cua
phﬁn trén mit dat cia CG da bao cdo rang cao
chiét phan doan ethyl acetate c6 hoat tinh chong
ngung tap tiéu cau, chéng déng mau va chdng
oxy hoa manh hon so véi cac phén doan khac [5].
Céc hoat tinh sinh hoc tiém ning nay c6 thé 1a do
su ¢6 mat cua cac thanh phén hoa hoc c6 hoat
tinh sinh hoc trong cdy. Ngoai ra, cac hoat chat
¢6 hoat tinh ¢ thé da phan bd nhiéu hon trong
dung moéi ethyl acetat, [am cho hoat tinh cua
phan doan ethyl acetat manh nhat. EtOAc la
dung moi tt dé phan 1ap cac hoat chét ¢ hoat
tinh sinh hoc. Trong nghién ciru cia Lé Hong
Luyén va cong su, tién hanh phan 1ap cao chiét
phan doan ethyl acetat tir phan trén mat dat cua
CG da xac dinh dugc mot s hop chat ¢ hoat
tinh sinh hoc nhu acid p-coumaric, aldehyd
protocatechuic, astragalin, isoquercitrin, rutin,
4-ketopinoresinol, acid indole-3-carboxylic [5].
Nghién ctru gan diy ctia Mahmoud va cong su
d4 béo cdo rang cao chiét ethanol tir phan ré cua
CG chtra cac nhém chét chinh la flavonoid, acid
phenolic va phytosterol. Dong thoi nhom tac gia
da phan 1ap duoc 5 hop chit tir phan ré ciia CG
la p-sitosterol-3-O-4-glucoside, acid rosmarinic,
6-O-p-coumaroyl--D-fructofuranosyl a-D-
glucopyranoside, s-sitosterol va triacontanol [10].
Hién nay, bang chimg khoa hoc vé& thanh
phén hod hoc va tic dung dugc 1y ctia loai dong
rieng CG con rat it. Nghién ciru nay da chi ra
rang phan ré cua CG, déc biét la phan doan ethyl
acetat 1a ngudn thao duoc tiém ning dé nghién
ctru tim kiém cac hop chét c6 hoat tinh sinh hoc
rc ché hai enzym a-amylase va a-glucosidase.
Ddng thoi, day ciing 1a loai cay day hira hen cho
vi¢e nghién ctru phat trién cac san pham bd sung
nham kiém soat tinh trang tang duong huyét.

4. Két luan

Nghién ctru da chirmg minh dugc tac dung e
ché enzym a-amylase va a-glucosidase cta cao

chiét tong va phan doan tir phan ré ciia cdy dong
riéng CG. Trong cac miu cao chiét, cao chiét
phan doan ethyl acetat c6 hoat tinh trc ché enzym
manh nhat véi gia tri ICso di v6i tac dung trc ché
enzym a-amylase va o-glucosidase lan luot 13
53,19 + 2,79 va 95,83 + 6,26 ug/mL. Day la két
qua nghién ctru méi, c6 y nghia khoa hoc gilp
dinh hudng nghién ctru siu hon vé thanh phan
hoa hoc cuia ré dong riéng CG, dic biét 1a phan
doan dich chiét ethyl acetat, nham nghién ctru
tim kiém cac hoat chat ¢6 tiém nang trong phong
va diéu tri bénh tiéu duong type 2.
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