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Tom tat

Hién nay, bénh déi thao dudng type 2 dang gia ting nhanh chong va nhu ciu tim kiém
cac lidu phap diéu tri an toan tir thién nhién ngay cang cip thiét. Nghién ctru nay duogc
thuc hién nham dénh gia ham lugng polyphenol toan phan va hoat tinh e ché enzym -
glucosidase ctia nam loai duong xi phd bién ¢ Viét Nam, gdm Duong xi rang (Pteris
vittata L.), Dot choai (Stenochlaena palustris (Burm. f.) Bedd.), Cau tich (Cibotium
barometz (L.) J. Sm.), Cbt toai bd (Drynaria roosii Nakaike) va Rau dén (Diplazium
esculentum (Retz.) Sw.). Két qua dinh lugng cho thdy ham luong polyphenol toan phan
dao dong tir (5,09 + 0,01) % dén (22,40 = 0,01) %, trong do Cau tich c6 ham lugng cao
nhét. V& hoat tinh sinh hoc, cao chiét ethanol 96 % ciia Duong xi rang thé hién kha niang
tic ché a-glucosidase manh nhét (ICso = 4,58 pg/mL), cao hon so véi chimg duong
Acarbose (ICso= 81,61 pg/mL). Cao ethanol 70 % ciia loai nay ciing cho hoat tinh tic ché
t6t (ICso = 44,00 ug/mL), manh hon Acarbose. Ct toai bd va Rau dén ¢6 hoat tinh trung
binh, con Pot choai va Ciu tich thé hién hoat tinh yéu hon.
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1 it van dé

Dai thao dudng tuyp 2 (BTH-T2) 1a mot bénh 1y réi loan
chuyén hoa phd bién trén toan cau. Mot trong nhiing
muc tiéu quan trong nhat nhim han ché cac bién ching
man tinh 12 kiém soat duong huyét sau an. Dé kiém soat,
ngudi bénh thuong duoc cho sir dung cac thude tong hop
nhu acarbose vdi co ché tic ché enzym a-glucosidase,
mot loai enzym tham gia thuy phan carbohydrate thanh
glucose tai rudt non [1, 2]. Tuy nhién, diéu nay lai
thuong gdy ra cac tac dung phu khong mong mubn trén
hé tiéu héa nhu diy hoi, chuéng bung, tiéu chay [2].
Diéu nay lam gia ting nhu cau nghién ctru cac chét trc
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duogc li¢u duong xi.

ché a-glucosidase c6 ngudn gdc tu nhién, hidu qua va it
doc tinh hon [3]. Cac hop chit polyphenol, dic biét 1a
flavonoid tr thuc vat, dugc quan tdm rong rai nho kha
ning vira e ché enzym a-glucosidase, vira chéng oxy
hoa, tir 6 gop phan cai thién tinh trang stress oxy hoa
lién quan dén DTD-T2 [4].

Duong xi 1a nhom thyc vat giau flavonoid va phan bd
rong & Viét Nam, trong do nhiéu loai nhu Duong xi
rang (Pteris vittata L.), Dot choai (Stenochlaena
palustris (Burm. f) Bedd.), Céau tich (Cibotium
barometz (L.) J. Sm.), Cét toai bd (Drynaria roosii
Nakaike) va Rau dén (Diplazium esculentum (Retz.)
Sw.) dd duogc dung trong y hoc ¢d truyén dé diéu tri tiéu
dudng va bénh xwong khép. Tuy nhién, dit liéu vé& ham
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lwong polyphenol va hoat tinh trc ché a-glucosidase cua
cac loai nay van con han ché.

Nghiéu ctru nay tiép can nghién ctru thyc nghiém in
vitro dé sang loc, dinh lugng va so sanh kha nang tc
ché enzym a-glucosidase cta 5 loai dwong xi phd bién
tai Viét Nam, két hop véi dinh luong polyphenol va
khao sat hoa hoc so by, tir d6 dinh hudng tmg dung lam
dugc liéu hd trg diéu tri DPTD-T2 [5, 6].

2 Déi tuong va phuong phap nghién ctru

2.1 Dbi twong nghién ctru
Dbi tuong nghién ctru cua dé tai 1a nam loai dwong xi
pho bién tai Viét Nam (Bang 1).

Bang 1 Cac loai thuc vat dung trong nghién ctru

Tén B§ phén
thwong | Tén khoa hoc | Ho thue vat | ding trong
goi nghién ctru
D R
7Lro"ng L . Phan trén
xirang | Pteris vittata L. | Pteridaceae it dét
(DXR) :
Stenochlaena
Dot . Ao oa
. palustris Phan trén
choai Blechnaceae WX
BC) (Burm. f.) mat dat
Bedd.
: Cibotium
Cau tich o x
au tie barometz (L.) | Cibotiaceae Than ré
(CT)
J. Sm.
Cot todi Drynaria roosii
bd WNakaike Polypodiaceae | Than ré
(CTB)
Rau dén Diplazium . Phan trén
esculentum Athyriaceae L ok
(RD) mat dat
(Retz.) Sw.

Sau khi thu hai, mau dugc rira sach bang nuéc cét, phoi
trong bong ram & (30-35) °C dén khi dat 6 4m < 12 %.
Sau d6, mau duoc nghién min, bao quan & nhiét do
phong trong tai kin, tranh dnh sang trudc khi tién hanh
chiét xuat va thi nghiém sinh hoc.

2.2 Phuong phéap nghién ctiu

2.2.1 DPinh danh thuc vat

MBS té& hinh thai thuc vat: dua vao dic diém 14, than ré,
cuéng 14, mau sic, van la...

So sanh tai liéu thuc vat hoc: dbi chiéu véi tai liéu dinh
danh dugc liéu trong cac tai li€u thyc vat, “Cay thudc va
dong vat 1am thudc Viét Nam” va The Flora of China [7].
2.2.2 Khao sat thanh phan hoa hoc

Nguyén tic

Thur phan ting hoa hoc déc trung theo gido trinh Thuc hanh
Duoc liéu 1, Thyc hanh Dugc liéu 2 ciia BO mén Duoc liéu,
Khoa Dugc, Truong Pai hoc Nguyén Tét Thanh [8,9].
Phuong phap khao sat so bo thanh phan héa hoc dua
trén cac phan ung dinh tinh dac trung cho tung nhom
hop chét ty nhién. Két qua dugce danh gia qua su thay
d6i mau sic, két ta hodc hién tugng dac trung khac.
Bang 2 Phan ung dinh tinh theo tirmg nhém hop chat

hé c
Nho(')pm Phén ung Thuoc Hién twong
chat dac trung thw dwong tinh
Phan tng | Bt Mg+ | Mau dé cam
Shinoda | HCl lodng | hoidc do hong
Flavonoid| Phan tGng DanégC(ilCh Tua mau /
v6i mubi - phuc mau déc
kim logi | _ 1O% trung
: Pb(OAc):
Phan l’I'Ilg . L, Lo z
v6i eelatin Gelatin + | KEét tha trang
g Z. NaCl (tannin that)
muoi
Tanin Mau xanh
Phan tng FeCls den
voi FeCls 1% (hydrolyzable)
hodc xanh luc
Y Lic manh N
. Phan Ung . ... | Botbén viing
Saponin dich chiét ,
tao bot L, > 15 phit
v&i nude
Phén tng Mayer, Ky rr s
Alkaloid | két ta v6i | Dragendorff, Ket tu;l dic
thudc thir | Bouchardat rung
Phan 1
. AN | NaOH sau | Mau do trong
Anthranoid| Borntrager " 1A
vk chiét ether 16p kiém
cal tien
Phan tmg | Quan sat
. .. Huynh
Coumarin | huynh dudi tia uynhquang
xanh
quang uv

2.2.3 Chiét cao toan phan

Nam mau bot dugce liéu kho duoce chiét riéng biét béng
bang phuong phap siéu 4m ¢ nhiét do 40 °C trong 30
phut, stt dung hai loai dung moi la ethanol 96 % va
ethanol 70 % theo ty 1é duoc liéu:dung moéi 1a 1:10
(kI/tt). Dich chiét sau d6 dugc loc va cd quay chan
khong & (40-50) °C dé thu dugc cao dic.

w Dai hoc Nguyén T4t Thanh

T,
=



Cac mau cao dic nay duoc st dung dé thuc hién khao
sat hoat tinh trc ché enzym a-glucosidase theo mo hinh
in vitro.

Mot phén duogc liéu khod duge st dung dé dinh luong
ham luong polyphenol toan phan.

Sau khi séy kho, d0 4m cua dugce lidu duge xac dinh theo
chuyén luan ctia Dugc dién Viét Nam V (Phu luc 9.6) [7].
2.2.4 Khao sat hoat tinh sinh hoc

2.2.4.1 Pinh lugng polyphenol toan phan

Ham luong polyphenol toan phian duoc dinh lwong
bang phuong phap so mau Folin-Ciocalteu. Dugc liéu
dugc chiét bang nudc cat bang phuong phap siéu am.
Dich chiét sau d6 dwoc cho phan tng véi thude thir
Folin-Ciocalteu trong méi truong kiém (Na2COs 29 %)
[8, 9]. Acid gallic duoc st dung 1am chét chuin. Dy
ndéng do6 acid gallic chuan dugc pha ché tir 10 pg/mL
dén 100 pg/mL va duoc do d6 hap thu quang tai budc

Nguyén tic
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song 760 nm. Tir dir liéu thuc nghiém, phuong trinh hdi

quy tuyén tinh y = ax + b. Ham luong polyphenol toan

phan duoc tinh toan theo cong thirc sau va biéu thi bing

phan trim (%) so v6i duoc liéu kho (cong thirc 1):
x XV XK

m X 102 x (100 — h)

Total polyphenol = (D

Trong do:

x (ug/mL): ndng do polyphenol toan phan trong dung
dich thir dugc tinh tir phwong trinh hdi quy.

V (mL): thé tich ctia dich chiét mau thir (mL).

k: 6 pha lodng ctia miu thir.

m (g): khdi luong can clia mau thir.

h (%): 46 am duoc liéu.

Thi nghiém duoc l3p lai 3 1an va két qua duoc biéu thi
dudi dang phan trim acid gallic trong duwong trén duoc
liéu kho (% GAE kl/kl).

2.2.4.2 Mo hinh trc ché a-glucosidase

a-glucosidase

p-nitrophenyl-a-D -glucopyranoside

Bang 3 Dinh danh thyc vat nghién ctru

» a-D-glucopyranoside + p-nitrophenol

Tui bao tir

O thi bao tir dang dai, nam
o mép la chét va dugc che
phu bdi mép 1a gép lai (gia
bao mac).

Mat dudi phu day tai bao ta
mau nau sam.

La rét 16n, phién 14 kép 1ong chim 2
dén 3 1an; cudng 14 to, phi 16ng vang

Nam ¢ mép cac thuy 1a, co
2 manh vo up lai.

O tai bao tr hinh tron,
khong c6 bao mac, xép
thanh 2 hang dén 4 hang
khong déu & mat dudi.

L4 16n, moc thanh cum; phién 1a kép
16ng chim hai 1an. Cac 14 chét thudn

Tén loai Thén ré L4
Than ré moc théng, La kép 16ng chim mét 14n, moc thanh cum. Phién
DXR ngan, dugc bao phu | 14 co dang hinh thoi ddc trung: cac 14 chét & gbe
bdi cic vay mong | ngan, dai dan ¢ giita va ngin lai ¢ dinh. La chét
mau nau nhat. khong cudng, gbc 14 chét hinh tim, mép nguyén.
L4 c6 tinh nhi hinh 5 rét: 1a dinh dudng (14 bat
Than leo, than & bo th’u) l\(ép lq(A)ng;r chimvm(f)tkl?m, ’1{1 chett (.1ai, lii nor}
bC ., ¢6 mau do dong hodc hong tim. La sinh san (1a
dai, clrng. ~ - 1A - L 1z s
hitu thu) cling kép 16ng chim nhung céc 1a chét
bi thu hep lai thanh dang dai.
Than g5 16n, moc dat. Than ré
to, ngin, moc ngang, dic
CT A N
trung badi lop 16ng to dai, day, & obe
mém, mau vang ong bao phu. goc.
Loai dwong xi biéu | La nhi hinh: 14 bat thy khong cudng, hinh tring,
sinh, than r& mép, | gbc hinh tim, mép 14 xé thuy ndng, moc dp vao
CTB \ 5 [ A 1~ ) \ s A <A
det, bo ngang, phu | gia thé. La hiru thu (14 thuong) cé cudng, phién
day vay mau ndu do. | 14 16n, xé thuy 16ng chim sAu.
Loai duong xi moc dat, than ré
RD moc thﬁng, c6 thé tao thanh
mat than ngan. dai, mép co khia rang cua.

O thi bao tir hinh dai ngan
(hinh que), xép xién theo
cac gan con ¢ mat dudi la.
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Hinh 3 Hinh thai duoc liéu CT
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Hinh 5 Hinh thai duoc liéu RD

3.2 Két qua khao sat thanh phan hoa thuc vat

Bang 4 Két qua so bo thanh phan hoa hoc

Nhém hop chiat | DXR | PC | CT | CTB | RD
Flavonoid + + + +++ ++
Tanin + - - + +
Saponin + + + + -
Alkaloid — - - — —
Anthranoid + - + — —
Coumarin + + — +
Ghi cht: (-) am tinh; (+) Co it; (++) Co ; (+++) Co

nhiéu

Hlnh 4 Hinh thai duoc liéu CTB

Két qua dinh tinh so by thanh phﬁn hoéa hoc cho théy su
hién dién da dang ctia cac hop chét thir cip trong 5 loai
duong xi. Flavonoid c6 trong tit ca cac miu v6i ham
lwong cao & CTB va RD nhung alkaloid cho két qua 4m
tinh trén ca 5 duoc liéu.

Céac phan Ung thé hién su c¢6 mat cua flavonoid, tanin
va coumarin, cac hop chit nay co tac dung chong oxy
hoa va diéu hoa enzym tiéu hoa. Thé hién tiém ning
g dung cua cac loai dwong xi nay trong diéu tri hd
tro BPTD-T2 [12, 13].

3.3 Chiét xuat

Chiét 500 g duogc liéu lan luot 2 dung moi 1a ethanol
96 % va ethanol 70 % (ty 1€ duogc liéu/dich chiét 1a
1 g:10 mL) sau khi chiét 30 phut, loc va thu duoc dich
ethanol 96 % va 70 %. C6 giam 4p thu hoi dung moi
duoc cao toan phén. Mot phén duoc lidu kho dugc tién
hanh do d6 4m theo Dugc dién Viét Nam 5, thir nghiém
duoc thyc hién 3 1an [10].

Tién hanh khao sat cac hoat tinh sinh hoc béng cao toan
phan thu dugc.

Bang 5 Hiéu suét chiét va do 4m cta cac mau duoc lidu (dung moi ethanol 96 %)

. Két qua
Chi tiéu
DXR PC CT CTB RD
Khéi Iwgng cao ethanol 96 % (g) 31,59 28,66 27,12 30,35 27,62
Hiéu suit chiét (%) 6,32 5,73 5,42 6,07 5,52
Do am (%) 11,52 0,09 | 12,78 0,11 | 12,53 +0.11 | 10,21 £0.23 | 12,11 £0.17
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Bang 6 Hiéu sut chiét va do 4m cua cac mau dugc lidu (dung moi ethanol 70 %)
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Két qua
Chi tiéu
DXR bC CT CTB RD

Khéi lwgng cao ethanol 70 % (g) 35,62 29,28 32,51 40,37 27,93

Hiéu suat chiét (%) 7,12 5,86 6,50 8,07 5,59

Do am (%) 11,35+0,12 | 12,61 £0,15 | 10,98+ 0,09 | 12,14+ 0,21 | 10,42+ 0,18
3.4 Két qua khao sat hoat tinh sinh hoc CT 350,02 1116,27
3.4.1 Pinh luong polyphenol toan phan bC 877,50 396,85
Puong chudn acid gallic duoc xdy dung v6i phuong Acarbose 81,61

trinh hdi quy tuyén tinh:
y =0,0063x + 0,0015 (R>=0,9998)

Két qua duoc trinh bay trong Bang 7.

Bang 7 Ham luong polyphenol toan phan trong cac
mau dugc liéu

Miu | Ham hrgng polyphenol toan phan (%)
CT 22,40 + 0,88

DXR 18,60 + 0,72

CTB 15,01 +0,73
RD 6,99 + 0,12
bC 5,09 + 0,08

Ghi chii: Két qua dugc biéu thi dudi dang gia trj trung
binh + d6 1éch chuén (n = 3).

3.4.2 Khao sat hoat tinh @rc ché a-glucosidase

Hoat tinh trc ché enzym a-glucosidase in vitro cia 10
mau cao chiét (5 mau cao ethanol 70 % va 5 méu cao
ethanol 96 %) va chét ddi chimg dwong Acarbose da
dugc khao sat. Két qua duge thé hién qua gid tri ICso
(pg/mL) va trinh bay trong Bang 8.

Béang 8 Hoat tinh tic ché a-glucosidase clia cac mau
cao chiét duong xi

; ., ICso (ug/mL) ICso (ug/mL)
Mau thw Cao ethanol 96 % | Cao ethanol 70 %
DXR 4,58 44,00
CTB 96,33 262,59
RD 105,94 142,18
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Bang 7 va Bang 8 cho thdy hoat tinh @c ché a-
glucosidase khong cho thdy mbi twong quan thuén véi
ham luong polyphenol toan phan duoc dinh luong bing
phuong phap chiét nuéc.

CT c6 ham luong polyphenol toan phan (chiét bing
nudc) cao nhat (22,40 %) nhung lai cho hoat tinh rc ché
enzym yéu nhét trén ca hai mau cao con. Nguoc lai,
DXR, dui ¢c6 ham lugng polyphenol toan phan thdp hon
(18,60 %) nhung lai cho hoat tinh tic ché enzym manh
(ICso = 4,58 pg/mL), manh hon chung duong Acarbose.

4 Két luan va kién nghi

Nghién ctru dd xac dinh ham lugng polyphenol toan
phan va khao sat hoat tinh trc ché enzym a-glucosidase
in vitro ctia nam loai duong xi. Két qua cho thdy DXR
13 10ai c6 tiém ning vai cao chiét ethanol 96 % cho hoat
tinh trc ché a-glucosidase manh (ICso = 4,58 ug/mL), cao
hon so voi chimg duong Acarbose (ICso = 81,61 ug/mL).
Nhirng phat hién nay mé ra huéng nghién ctru méi, can
tiép tuc phéan lap, dinh danh cac hop chét c6 hoat tinh
tir cao chiét DXR va danh gia sdu hon vé co ché tac
dung ciing nhu thir nghiém trén mé hinh in vivo, nham
phat trién ngudn duogc liéu tiém ning cho viéc hd tro
diéu tri PTD-T2.

Loi cdm on

Nghién ctru duoc tai tro boi Quy phat trién Khoa hoc
va Cong nghé, Truong Dai hoc Nguyén Tat Thanh, ma
dé tai 2025.01.232
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Determination of Total Polyphenol Content And A-Glucosidase Inhibitory Activity
of Five Common Fern Species in Viet Nam

Nguyen Hoang Khanh Linh®, Le Phuong Ngoc Duyen, Le Ngoc Kim Ngan, Ly My Ngoc, Le Nguyen Thanh Phuc
Faculty of Pharmacy, Nguyen Tat Thanh University Viet Nam
‘nhklinh@ntt.edu.vn

Abstract The global prevalence of type 2 diabetes mellitus is rapidly increasing, creating an urgent demand for
safe and natural therapeutic alternatives. This study was conducted to evaluate the total polyphenol content (TPC)
and a-glucosidase inhibitory activity of five common fern species from Viet Nam: Pteris vittata L., Stenochlaena
palustris (Burm. f.) Bedd., Cibotium barometz (L.) J. Sm., Drynaria roosii Nakaike, and Diplazium esculentum
(Retz.) Sw. TPC of the investigated species ranged from (5.09 = 0.01)% to (22.40 £+ 0.01)%, with C. barometz
exhibiting the highest value. Regarding bioactivity, the 96% ethanol extract of P. vittata showed the strongest a-
glucosidase inhibitory activity (ICso = 4.58 ug/mL), significantly surpassing the positive control Acarbose (ICso =
81.61 ug/mL). The 70% ethanol extract also demonstrated potent inhibition (ICso = 44.00 ug/mL). In contrast, D.
roosii and D. esculentum exhibited moderate inhibition, whereas S. palustris and C. barometz showed weaker
activity.

Keywords Pteris vittata, total polyphenol, a-glucosidase inhibition, anti-diabetic activity, medicinal ferns.
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