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ABSTRACT

The aim of this study was to evaluate the total polyphenol and flavonoid contents of
Tagetes erecta L. (yellow and orange blossoms) petals extracts by using Folin-
Ciocalteu assay and aluminium chloride colorimetric method respectively.
Antioxidant activity, a-glucosidase inhibiting activity and the cytotoxicity were also
evaluated in this study. The results revealed that the total polyphenol contents (150.18
+ 1.24 mg GAE/g DW), antioxidant activity (assessed by using DPPH method) and a-
glucosidase inhibiting activity of T. erecta (yellow blossoms) petals in 70% ethanol
were higher than those in the other three extracts including T. erecta (yellow
blossoms) petals in 96% ethanol, T. erecta (orange blossoms) petals in 70% ethanol
and 96% ethanol. There was a possitive correlation between a-glucosidase inhibiting
capacity and flavonoid and polyphenol contents. These extracts of T. erecta in 500
ug/mL concentration exhibited cytotoxic activity against two human cancer cell
lines, MCF-7 breast cancer cell lines and HeLa cervical cancer cell lines estimated
by using sulforhodamin B assay. The greater amount of total polyphenol compounds
leads to more powerful a-glucosidase inhibiting activity of T. erecta petals extracts.
TOM TAT

Muc tiéu ciia nghién ciru nham khdo sit ham lwong polyphenol toan phan (bang
phuong phdp Folin-Ciocalteu) va ham heong flavonoid (bang phwong phdp so mau
AICly) ciia cdc cao chiét tir canh hoa van tho thuéc 2 giong van tho hoa ving va van
tho hoa cam (Tagetes erecta L.). Hoat tinh khang oxy héa, irc ché o-glucosidase va
@dy dic té bdo ciing dwoc khdo sat trong nghzen ciiu nay. Két qud cho thay, ham lwong
polyphenol toan phan trong mau cao chiét bang ethanol 70% ciia canh hoa van tho
hoa vang la 150,18 + 1,24 (mg GAE/ g duoc liéu kho) ciing nhur hoat tinh khdng oxy
hoa (khao sat bang phuong phap khir goc tr do DPPH) va hoat tinh i ché a-
glucosidase ciia mau cao chiét nay cao hon cdc mdu cao chiét con lai gom canh hoa
van tho hoa vang dung méi ethanol 96%, canh hoa van tho hoa cam dung méi ethanol
70% va ethanol 96%. Két qua thong ké ciing chi ra duwgc c6 sie tirong quan giita ham
lwgng polyphenol, flavonoid va hoat tinh vic ché o-glucosidase trong cac mau cao
chiét. O nong do 500 ug/mL, cac mau cao chiét déu the hién hoat tinh gdy dgc té bao
trén 2 dong té bao ung thir vii MCF-7 va ung thir ¢6 tir cung HeLa (thwe hién bang
phiong phdp Sulforhodamin B). Ham heong polyphenol va flavonoid trong mau cao
chiét tir canh hoa van tho cdng cao, hoat tinh irc ché o-glucosidase ciia mau ciing sé
cao tuong 1.

Trich din: Huynh Ngoc Trung Dung va Nguyén Trong Tuong, 2020. Khdo sat kha nang khang oxy hoa, e ché a-
glucosidase va gay doc t€ bao ung thu vi (MCF-7), ung thu ¢6 tir cung (Hel.a) cua cao chiét tir canh hoa
van tho (Tagetes erecta L.). Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(6B): 128-138.
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1 GIOI THIEU

Van tho (Tagetes erecta L.) 1a loai cdy phd bién
& Viét Nam, thuong biéu hién & hai hinh thai van
tho hoa vang va hoa cam tuy vao ham lugng hai loai
carotenoid khac biét (lutein mau vang va p-
carotenoid mau cam) trong hoa nhiéu hay it (Young
etal., 1997). Dan gian st dung hoa van tho chia tri
thip khop, cam lanh, viém phé quan, diéu tri cac
bénh vé mat va 15 loét (D6 Huy Bich va ctv., 2006).
Trén thé gi6i da c6 nhiéu nghién ciru khao sat ham
luong polyphenol va flavonoid trong hoa van tho,
dong thoi thuc hién cac khao sat lién quan dén hoat
tinh sinh hoc cua hoa van tho ddi véi con ngudi nhur
khang oxy hoa, khang khuén, gay doc té bao ung
thu, trc ché a-glucosidase,... (Lietal., 2007; Chivde
et al., 2011; Rhama and Madhavan, 2011; Gong et
al., 2012; Siriamornpun et al., 2012; Kaisoon et al.,
2012; Gupta et al., 2012). Nghién ciru nay thyc hién
khao sat ham lugng polyphenol toan phan va
flavonoid toan phan ciia cac cao chiét tir canh hoa
thugc 2 giéng van tho hoa vang va hoa cam, dong
thoi danh gia mot sé hoat tinh sinh hoc ciia ching
nhu khang oxy héa, ic ché a-glucosidase va gay doc
té bao trén 2 dong té bao ung thu vit (MCF-7) va ung
thu ¢ tir cung (HeLa).

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Phuwong tién

Vit liéu: Canh hoa van tho (T. erecta L.) thugc
2 gidng van tho hoa vang va hoa cam (giéng lai F1,
Xuit x& Thai Lan) duoc trong va thu hai tir thang 8
dén thang 12 nam 2019 tai huyén Hong Ngu, tinh
DPong Thap, can clr vao cac dic diém hinh thai xac
dinh la dung loai theo mé ta cua Pham Hoang Ho
(2003). Hoa sau khi thu hoach duoc ria sach, tach
riéng canh hoa dem say kho & 40°C trong 72 gio,
xay thanh bot, thu duoc 2 mau bot canh hoa, bao
quan ¢ nhiét d6 phong tai bo mén Sinh Hoa, Truong
Pai hoc Tay Do.

Hoa chat: Ethanol 70%, ethanol 96%, methanol,
1,1-diphenyl-2-picrylhydrazyl ~ (Sigma, USA),
ascorbic acid (Vitamin C) (Sigma, USA), quercetin
(Sigma, USA), gallic acid (Sigma, USA), Folin-
Ciocalteu (Sigma, USA), méi truong Eagle’s
Minimal Essential Medium (E’MEM) (Sigma,
USA), L-glutamine (Sigma, USA), 4-(2-
hydroxyetyl)-1-piperazineethanesulfonic acid
(HEPES) (Sigma, USA), amphotericin B (Sigma,
USA), penicillin G (Sigma, USA), streptomycin,
huyét thanh bao thai bo - fetal bovine serum (FBS)
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(USA), trichloroacetic acid 50% (Sigma),
sulforhodamin B 0,2% (Sigma), chat déi ching
camptothecin  (Calbiochem), chat ddi ching
acarbose (Sigma, USA), a-glucosidase (Sigma,
USA), chét nén p-nitrophenyl-a-D-glucopyranoside
(Sigma, USA\), té bao HeLa (ATCC, USA), té bao
MCF-7 (ATCC, USA), AICIl; (Merck), NaOH
(Merck), NaNO, (Trung Qudc), NaCOs (Trung
Qudc).

2.2 Phuong phap

2.2.1 Piéu ché cao chiét tir cdnh hoa van tho

Chiét xuét cao chiét: Sir dung 100 g mdi mau bot
canh hoa chiét xuat bang phuong phap ngam lanh &
nhiét 46 phong trong 2 loai dung méi ethanol 70%
va ethanol 96% trong 72 gio, mdi lan ngdm chiét sir
dung mot luong dung moéi vira da (100 mL dung
mo6i/100 g mau), lugng dung moi sir dung khoang 3
L/mau. Cac dich chiét dugc c6 quay dudi ap suat
giam & 40°C dén khi cac cao chiét dat diéu kién cua
cao dic (thir d6 4m céc cao chiét dat dudi 20%) theo
quy dinh cua Dugc Dién Viét Nam V, PL1 (trang
PL-9). Thu dwoc 4 mau cao chiét canh hoa van tho
hoa vang - dung méi ethanol 70%, canh hoa van tho
hoa cam - dung moi ethanol 70%, canh hoa van tho
hoa vang - dung moéi ethanol 96%, canh hoa van tho
hoa cam - dung méi ethanol 96% dugc ky hiéu lan
lugt 14 HV70, HC70, HV96, HC96 (Nguyén Kim
Phi Phung, 2007).

Cac mau cao chiét sau d6 dugc bao quan trong
ta mat & nhiét d6 5°C va khao sat ham lugng
polyphenol toan phan, ham lugng flavonoid toan
phan, thir nghiém céc hoat tinh sinh hoc nhu khang
oxy hoa, trc ché a-glucosidase, gay doc té bao ung
thu vii (MCF-7) va ung thu c6 tir cung (HeLa).

2.2.2  Phwong phap dinh lwong polyphenol

Ham lugng polyphenol dugc xac dinh bang
phuong phap Folin-Ciocalteu (Waterman and Mole,
1994). Trong thanh phan thudc thir Folin-Ciocalteu
c6 phirc hop phosphor-wolfarm-phosphomolybdat.
Phirc hop nay s& bi khir cac hop chat polyphenol tao
thanh san pham phan tng c6 mau xanh dwong, hap
thu cuyc dai ¢ budc song 758 nm. Ham luwong
polyphenol ¢é trong mau ti I thuan véi cuong do
mau va duoc tinh theo ham luong gallic acid.

Dung methanol pha loing bon miu cao chiét
(HV70, HC70, HV96, HC96) thanh nhitng dung
dich c6 ndéng d 1.000 pg/mL va pha chét chuéan
gallic acid thanh nhitng nong d6 0, 10, 20, 30, 40,
50, 60 pg/mL; thudc thir Folin-Ciocalteu 10% dwoc
pha lodng bang nudc cat.
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Lan luot cho 1 mL miu cin dinh lwong hoic
dung dich gallic acid chuan vao binh dinh mic 10
mL da c6 sin 6 mL nudc cat, lic déu sau do thém
tiép 0,5 mL thuéc thir Folin-Ciocalteu, lic déu va dé
yén. Sau 5 phut thém tiép 1,5 mL Na,CO3 20%. Lic
déu, thém nudc cit dé dat thé tich 10 mL. Dé yén
trong toi 2 gid sau d6 do d6 hap thu & bude song 758
nm. Thi nghiém duoc 13p lai 3 lan, gia tri do hap thu
quang phd (A) duoc ghi nhan dé tién hanh vé duong
thang hiéu chudn xac _dinh ham luong polyphenol
toan phan trong cac mau cao chiét.

_Ham lugng polyphenol toan phan chira trong
mau cao chiet duoc do luong bang ham lugng gallic
acid duong lugng (GAE) va dugc tinh bang cong
thirc:

axV

P= X (1-N) x H
Trong d6: P: Ham lugng polyphenol toan phan
(mg GAE/g dugc liéu kho)

a: Gia tri X tir duong chuén gallic acid (ug/mL)
V: Thé tich dich chiét (mL)

m: Khéi lwong cao chiét co trong thé tich (g)
N: D6 4m cao chiét

H: Hiéu suat chiét cao

2.2.3 Phuong phdp dinh luong flavonoid

Ham luong flavonoid toan phan duoc xac dinh
bang phuong phap so mau AICls (Zhishen et al.,
1999; Marinova et al., 2005). Dung methanol pha
lodng 4 mau cao chiét & dat ndng d6 1.000 pg/mL
va dung dich flavonoid chuan quercetin dat cic nong
d6 0, 10, 20, 40, 60, 80 pg/mL. Cac dung dich hoa
chat NaNO; 5%, AICl; 10%, NaOH 1 M duoc pha
lodng bang nudc cit.

Cho vao binh dinh mttc 10 mL (da c¢6 chura 4 mL
nuéc cat) 1 mL thé tich miu can dinh lugng hoic
chat chuan quercetin. Thém tiép vao binh dinh muc
trén 0,3 mL NaNO; 5%. Sau 5 phut, cho thém vao
0,3 mL AICI3 10%. Sau 6 phut, cho tiép vao 2 mL
NaOH 1M, lic déu, dinh muc lén thé tich 10 mL.
Sau d6 tién hanh do d¢ hap thu ¢ budc séng 510 nm.
Thi nghiém dwoc 13p lai 3 lan, gia trj d6 hap thu
quang phd (A) duoc ghi nhan va tién hanh vé duong
thang hiéu chuan dé sir dung xac dinh ham lugng
flavonoid toan phan trong cac mau cao chiét.

Ham lugng flavonoid toan phan chia trong mau
cao chiét dugc do luong bang ham luong quercetin
duong luong (QE) va duogc tinh bang cong thirc:
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cxV
F=——x(1-N)xH
m

Trong do:

F: Ham luong flavonoid toan phan (mg QE/g
duoc liéu kho)

c: Gia trj X tir duong chuan quercetin (mg/mL)
V: Thé tich dich chiét (mL)

m: Khéi lwong cao chiét co trong thé tich (g)
N: B6 4m cua cao chiét

H: Hiéu suat chiét cao

2.2.4 Khao sat hoat tinh khdng oxy hoa

Hoat tinh khang oxy hoa duoc khao sat bang
phuong phéap khir goc tw do DPPH (Blois, 1958;
Chanda and Dave, 2009). Dung dich DPPH ndng d6
0,6 mM, cac mau cao chiét ndng do 25; 50; 100; 200
pg/mL, dbi ching duong ascorbic acid ndng do 10;
20; 30; 40 pg/mL duoc pha loing bang methanol.

Lan luogt cho 0,5 mL dung dich thir vao 6ng
nghiém da c6 sdn 3 mL MeOH, tiép theo d6 14 0,5
mL dung dich DPPH 0,6 mM. Ddi véi mau ddi
chung thi thay dung dich thir bing MeOH, 6ng
nghiém cua mau tring chi chira MeOH. Cac ong
nghiém sau khi pha duoc u trong tdi o nhiét do
phong 30 phut, sau d6 do do hap thu quang phé ¢
budc song 517 nm.

e A9 4 100

Hoat tinh khang oxy hoa (%) = A
c

Trong d6:
Ac: Gia tri hdp thu quang phé cia mau déi chiing
A:: Gia tri hip thu quang phd caa mau thir

Tir két qua tinh dugc va ndng d6 mau, xay dung
phuong trinh dwong tuyén tinh giita nong d6 mau
thtr va hoat tinh khang oxy hoa c6 dang y = ax + b,
thay gié tri y = 50, tinh duoc gié tri ICsp (Ndng do c6
kha nang khir 50% DPPH ciia mau). Gi tri 1Cso
cang nho tuong Gng voi hoat tinh khang oxy hoa
cang manh va nguoc lai. Cac s6 liéu két qua thir
nghiém duoc biéu thi trung binh cua 3 lan do khéac
nhau.

2.2.5 Khdo sdt hoat tinh irc ché a-glucosidase

Hoat tinh wc ché a-glucosidase in vitro duoc
khao st bang phuong phap mo ta bai Kwon et al.
(2008); Andrade-Cetto et al. (2008) va Dong et al.
(2012) v&i mot s hiéu chinh.
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Chuén bi miu nghién ctru: Can khdi luong cao
chiét va dua vao d6 am dé quy ra khdi lwong cao
kho. Cac mau cao chiét dugc hoa tan bang nudc cat.
Cac cao chiét HV70, HC70 dugc khao sat & cac
nong d6 phan tmg 37,5; 281,25; 375; 750 pg/mL va
céc cao chiét HV96, HC96 duoc khao sat & cac ndng
d6 phan ung 18,75; 187,5; 281,25; 375 pg/mL dé
tim gia tri phan traim wc ché a-glucosidase (1%).
Acarbose duoc st dung lam ddi chung dwong va
khao sat & cac nong do 36,5; 93,75; 187,5; 375
pg/mL.

Tién hanh khao sat trén dia 96 giéng: Chuan bi
cac dung mdi hoa chat can thiét va tién hanh khao
sat trén dia 96 giéng, mdi ndng do 3 1an lap lai véi
d6i chimg dwong. Hon hop gom 60 uL dung dich
chira mau va 50 pL dung dich dém phosphate 0,1 M
(pH 6,8) c6 chira dung dich a-glucosidase (0,2
IU/mL) dwoc t trong cac giéng cua dia 96 & nhiét do
37°C trong 10 phut. Sau do, thém 50 pL dung dich
p-NPG duoc pha trong dung dich dém phosphate 0,1
M (pH 6,8) vao tung giéng va tlep tuc u trong 20
phut. Sau d6 do chi s6 quang phd ké va duoc ghi lai
& budc song 405 nm bang may doc vi dia model
EIx808 (Biotek, USA) va so sanh véi mot mau
chting chira 60 pL dung dich d¢ém thay cho mau thir.

Kha ning tc ché a-glucosidase dwoc danh gia
trén phan trim luong a-glucosidase bi ic ché 1%.
Phan tram wc ché duoc xac dinh theo cong thic:

Ao - Ag
==X 100

0

Trong d6: A,: Po hip thu cia mau ddi ching

1% =

A: Po hip thu cia mau khao sat
1%: Phan trim Gic ché

Tur 1% va ndng 46 mau tién hanh vé& dudng cong
phi tuyén. Dya vao dudng cong phi tuyén, tinh dwoc
ICs0 (ndng d6 mAu ma tai d6 e ché 50% hoat tinh
cua a-glucosidase) bang cach thay y = 50 vao
phuong trinh dudng cong phi tuyén logarith c6 dang
y = aln(x) + b. Mau cé hoat tinh trc ché cang manh
khi gia tri ICso cang nho. Thong qua ICso ¢6 thé danh
gi4 va so sanh hoat tinh wc ché a-glucosidase giira
cac mau cao chiét véi nhau va so véi doi ching
duong.

2.2.6 Khdo sdt hoat tinh gdy dic té bao trén 2
dong té bao ung thuw vii va ung thir ¢é tir cung

Khao sat hoat tinh gy doc té bao bang phuong
phap Sulforhodamin B (Skehan et al, 1990) v&i
mot s§ hiéu chinh. Cac dong té bao ung thu va
(MCF-7) va ung thu cb tir cung (HeLa) dugc nuoi
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ciy trong mdi truong E'MEM cé bd sung L-
glutamine (2 mL), HEPES (20 mM), amphotericin
B (0,025 pg/mL), penicillin G (100 Ul/mL),
streptomycin (100 pg/mL), 10% huyét thanh bao
thai bd va 1 & 37°C, 5% CO,. Té bao don duoc ciy
trén nhing dia nudi cdy 96 giéng véi mat do 1a 10%
té bao/giéng. Sau 24 gio nudi cdy, quan thé té bao
dugc @ voi chat khao sat & cac nong d¢ khac nhau
trong 48 gid. Sau dé, protein tong tir t& bao thu
nghiém duoc ¢ dinh bang dung dich trichloroacetic
acid 50% lanh va nhuém véi dung dich
Sulforhodamin B 0,2%. Két qua duoc doc bang may
ELISA reader ¢ hai budc song 492 nm va 620 nm.
Céc thi nghiém duoc l3p lai ba 1an va két qua duoc
trinh bay dudi dang gid tri trung binh + d6 léch
chuan. Péi chimg /duong cho céc mau cao chiét
dugc st dung 1a chat chuan camptothecin.

Sau khi c6 gia tri mat do quang & budc song 492
nm va 620 nm (ky hiéu 1a ODag va ODeo):

Tinh OD4g, (hoic ODs20) = ODygy — ODpjank (1)
Tinh gié tri ODy, = ODagz — ODe20 (2)

Tinh ti 1¢ (%) gay doc té bao theo cong thirc:
= ) x 100

C

ODy: Gié tri OD cua giéng c6 chira té bao

%I = (1 -
Vi
ODpiank: Gia tri OD cuia giéng blank (khong c6 té

bao)

ODn: Gid tri OD ctia mau thir tinh tir cong thirc
(Hva(2)

OD.: Gi4 trj OD cua mau chimg tinh tir cong
thire (1) va (2)

2.2.7 Khdo sdt si twong quan giita cac két
qud

Céc s6 ligu dugc phan tich, xir 1i théng ké va
khao sat tuong quan bang phan mém SPSS 16.0.

3 KET QUA VA THAO LUAN
3.1 Két qua dinh lwgng polyphenol toan
phén va flavonoid toan phan trong cic cao chiét

Polyphenol 12 nhom hop chét chuyén hoa thir
cip v6i hon 8.000 loai tdn tai khip trong cac loai
thuc vat va duoc liéu, co tac dung tot ddi vai co thé
con nguoi (Manach et al., 2004; Cheynier et al.,
2013; Santini et al., 2013; Kabera et al., 2014).
Flavonoid 1a mét trong cic nhom hop chat thudc
polyphenol, dugc biét dén véi cac tac dung phong
ngira cac loai ung thu, cac bénh lién quan dén tim
mach va bién chting tim mach, bénh déi thao duong,



Tap chi Khoa hoc Trirong Pai hoc Can Tho

tang huyét 4p va bénh béo phi (Durazzo et al., 2019).
Do @06, viéc xac dinh ham luong polyphenol va
flavonoid toan phan ciing gitip dinh hudng nghién
clru cac hoat tinh sinh hoc cua thuc vat. Po do hap
thu cua chat chuan gallic acid & cac nong d6 0, 10,
20, 30, 40, 50 pg/mL, chat chuin quercetin & cac

Tdp 56, S¢ 6B (2020): 128-138

ndng do 0, 10, 20, 40, 60, 80 ug/mL. Tir do hip thu
va néng d6 chat chuin ban dau, tién hanh vé céc
dudng tuyén tinh vé su twong quan gitra ham luong
cac chit chuin va do hap thu trong dung dich cua
chung. Két qua thé hién & Hinh 1 va Hinh 2.

035 Gallic acid 0,325
K J

_ 030 0,254 .
<o £ e
Z o 0,191 . ¢
E 0a20 ...-. """
50,15 O’i??. ------ y = 0,006443 - 0,001794
< 0,10 0,060 ... R?=0,998595

0,05 0,004 ... o

0,00 &

0 10 20 30 40 50 60
Nong d6 miu (pg/mL)

Hinh 1: Pd thi dwong tuyén tinh twong quan giira d9 hap thu va ndng dd cia gallic acid

Quercetin
. 0,08 0,062
< 0,06 0047 . .
= 0032 .. .
g 0,016 . o
0,02 0010 ™ 0l y = 0,000748x + 0,002083
2 0,002.0-+"" R>=0,999620
0,00 &~
0 20 40 60 80 100
Nong d6 miu (pg/mL)

Hinh 2: D6 thi dwong tuyén tinh twong quan giira ham hrgng va dd hap thu cia quercetin

Tir cac phuong trinh tuyén tinh cua gallic acid (y
0,006443x — 0,001794) va quercetin (y =
0,000748x + 0,002083) di c6, thay gia tri d6 hap thu
trung binh cta cac mau thir vao gia tri y cla cac

phuong trinh chit chuin gallic acid va quercetin, tir
d6 suy ra gia tri x chinh 1a ham lugng polyphenol va
flavonoid toan phan trong cac cao chiét, két qua thé
hién & Bang 1.

Béng 1: Ham lwong polyphenol va flavonoid toan phin trong cac cao chiét canh hoa van the

MAu cao chiét

Ham lwgng polyphenol toan ph?m
(mg GAE/g dugc liéu kho)

Ham lwong flavonoid toan phéan
(mg QE/g dwoc liéu kho)

HV70 150,18 + 1,242 66,01 +0,23°
HC70 139,02 +1,77° 77,77 £ 0,472
HV96 107,43 +£2,23¢ 40,38 + 1,05¢
HC96 144,83 +0,76° 57,17 +£2,99¢
F ** *

Ghi chii: Trong ciing mét Cét, cdc s6 trung binh theo sau boi mét hogc nhiing chit cdi giong nhau thi khdc biét khéng cé
¥ nghia théng ké ¢ mirc ¥ nghia 1% (**) va 5% (*) théng qua phép so sanh Tukey. Trong dé: HV70: Céanh hoa van tho
hoa vang - dung méi ethanol 70%; HC70: Canh hoa van tho hoa cam - dung méi ethanol 70%, HV96: Canh hoa van
tho hoa vang - dung maéi ethanol 96%,; HC96: Canh hoa van tho hoa cam - dung méi ethanol 96%.
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Ham lugng polyphenol toan phan cia cac mau dichroanthum Boiss cho két qua ham luwong
cao chiét dao déng tir 107,43 den 150,18 mg GAE/g flavonoid khi chiét ba{mg dung moi ethanol 80% cao
duoc liéu khé. Mau cao chiet HV70 c6 ham luong hon so voi khi chiét bang ethanol nguyén chat.

polyphenol toan phan I6n nhét (150,18 + 1,24 mg Trong mét nghién cuu cua Sultana et al., 2009, khdo
GAE/g dugc liéu kho) gap hon 1,5 1an mau HV96. sat anh hudng cua 4 loai dung méi chiét (methanol

Ham luong flavonoid toan phin cua bf)n MAau cao nguyén chat, ethanol nguyén chat, methanol 80%,
chict dao dong trong khoang tir 40,38 den 77,77 mg ethanol 80%) cung voi 2 phuong phép chict khac
QE/g dugc liéu kho, cao nhat la mau cao chiet HC70 nhau (lac va dun hoi luu) dén ham luong flavonoid

(77,77 + 0,47 mg QE/g dugc liéu kho) cao hqn toan phz:3n cua cac loai duoc liéu khac nhau. Két qua
khoang 1,5 l1an mau HC96 va hon khoang gan 2 lan cho thay, hai loai dung moi ethanol 80% va

mau HV96. methanol 80% chiét duoc nhiéu flavonoid hon so
Ham luong flavonoid trong mau cao chiét bang Voi cac loai, dung méi con lai.

dung méi ethanol 70% cao hon so véi khi chict bang 3.2 Keét qua khao sat hoat tinh khang oxy

dung moi ethanol 96% c6 thé 1a do cac hop chat héa

flavonoid trong canh hoa van tho c6 do phan cuc
tuong duong véi do phan cuc ciia ethanol 70%. Piéu
nay tuong ty V4i nghién ciru ciia Gong et al., 2012,
ham luong flavonoid cua cao chiét ethanol 70% tir
hoa van thg 1a97,00 +2,21 (mg QE/g dugc liéu kho)
cao hon so véi cao chiét tir dung moi ethanol 96%
la 78,78 + 0,38 (mg QE/g dugc liéu khd). Nghién
ctru cua Mazandarani et al., 2012 trén cay Onosma

Bing 2: Hoat tinh khang oxy héa ciia cic cao chiét canh hoa van the

Sau khi do d6 hap thu quang pho va tinh toan két
qua, tién hanh dung duong tuyén tinh twong quan
gita ndng d6 phan ng cua cic mau cao chiét va
ascorbic acid véi hoat tinh khang oxy hoa. Két qua
phuong trinh duong tuyén tinh va hoat tinh khang
oxy héa dua trén gia tri ICso Clia cic mau cao chiét
thé hién ¢ Bang 2.

Mau cao chiét Phuwong trinh duwong tuyén tinh 1Cs0 (ug/mL)
HV70 y = 0,566x + 4,3888; R? = 0,9919 82,03+ 1,37°
HC70 y =0,5703x — 1,21; R? = 0,9662 89,79 + 3,36°
HV96 y = 0,3449x + 19,014; R? = 0,9644 89,84 + 0,76°
HC96 y =0,3939x + 7,2567; R?= 0,983 108,51 + 1,762
Ascorbic acid y = 2,1557x — 2,2756; R? = 0,9957 24,23 +£0,72¢

Ghi chii: Trong cing mgt Cét, cdc s6 trung binh theo sau béi mét hogc nhiing chit cdi giong nhau thi khdc biét khéng c6
¥ nghia thong ké 6 Mikc y nghia 1% theo phép so sanh Tukey. Trong d6: HV70: Cdanh hoa van tho hoa ving - dung méi
ethanol 70%,; HC70: Canh hoa van tho hoa cam - dung maéi ethanol 70%; HV96: Cénh hoa van tho hoa vang - dung
moi ethanol 96%,; HC96.: Canh hoa van thg hoa cam - dung méi ethanol 96%.

Cac mau cao chiét tir canh hoa van tho déu thé quyét dinh hoat tinh khang oxy héa trong nghién ctru
hién hoat tinh khang oxy hoa, gié tri ICso cua 4 m5u nay.
cao chiét dao dong tir 82,03 dén 108,51 pg/mL, yeu
hon ddi ching duong 1a ascorbic acid tur 3,4 dén
4,48 lan, & mirc y nghia 1% thi cac mau cao chiét
HV70, HC70, HV96 thé hién hoat tinh khang oxy
hoa khac biét khong c6 y nghia thong ké.

Tuy nhién, nghién ciu cua Gong et al. (2012),
khi khao sat hoat tinh khang oxy héa bang 2 phuong
phap: DPPH va FRAP (Ferric ion Reducing
Antioxidant Power, khir ion sat I11, d6i chimg dwong
1 trolox) trén cac mau cao chiét bang cac dung moi

Cao chiét tir dung méi ethanol 70% ctia canh hoa Vi d6 phan cuc khac nhau (nudc cat, ethanol 30%,
van tho hoa cam cho hoat tinh khang oxy hoa (ICso ethanol 50%, ethanol 70%, ethanol nguyén chat) tir
=89,79 + 3,36 pg/mL) manh hon so v&i chiét bang canh hoa van tho, két qua cho thiy cac mau cao chiét
dung moi ethanol 96% (108,51 + 1,76 ug/mL), tuy bang ethanol 70% c6 ham lwong flavonoid nhiéu
nhién déi v6i mau cao chiét canh hoa van tho hoa nhat ddng thoi hoat tinh khang oxy héa manh nhit.

vang thi sy khac biét khong co ¥ nghia thong ké, Nghién ctru cia Addai et al. (?013), trén 2 giéng du
mac du ham luong polyphenol va flavonoid trong du (Hongkong va Eksotika) v€ dnh huéng cua dung

cac mau cao chiét bang dung méi ethanol 70% cao mdi chiét va phuong phép chiét 1én hoat tinh khang
hon so v6i dung méi ethanol 96%. C6 thé két luan, oxy hoa cling cho két qua twong tu. Theo d6 cac mau
ham lugng cac hop chat polyphenol va flavonoid cao chiét bang dung méi ethanol 70% thé hién hoat
trong cdc mau cao chiét tir canh hoa van tho khong tinh khang oxy hoa vuot tréi hon mau chiét bang
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dung méi ethanol nguyén chét & ca 3 phuong phap
thir khac nhau.

3.3 K&t qua khao sat hoat tinh wc ché a-
glucosidase

Alpha-glucosidase dugc rudt non tiét ra trong
qua trinh thuy phén tinh bdt, day chinh 1a chia khoa
xuc tac cudi cing trong qua trinh tiéu hoa
carbohydrate. Cac chat uc ché enzyme nay co tic
dung canh tranh, lam cham qua trinh giai phong a-
D-glucose tir cac disaccharide va oligosaccharide.

Tdp 56, S¢ 6B (2020): 128-138

Tir d6 c6 tac dung lam cham sy hip thu glucose, wc
ché ting duong huyét sau an, khong gay dé khang
insulin, bao ton té bao B, giam nong d6 HbAlc,
triglycerid va giam bién ching bénh (Lebovitz,
1997).

Két qua phuong trinh duong cong phi tuyén va
kha ning tc ché 50% hoat tinh a-glucosidase (ICso)
clia cac mau cao chiét va déi chung duong acarbose
dugc thé hién qua Bang 3, gia tri ICso cang nho, hoat
tinh tc ché a-glucosidase cang manh.

Bang 3: Két qua hoat tinh tic ché a-glucosidase ciia cac cao chiét canh hoa van tho

MAiu Phwong trinh dwdng cong phi tuyén 1Cs0 (ug/mL)*
HV70 y = 24,949In(x) — 48,323; R? = 0,9838 51,47 +0,90¢
HC70 y = 23,648In(x) — 43,604; R = 0,9909 52,36 £2,50c
HV96 y = 16,344In(x) — 38,418; R? = 0,9943 223,59 +£5,73a
HC96 y = 19,365In(x) — 43,051; R? = 0,9815 122,13 +£3,83b
Acarbose y = 14,773In(x) — 20,911; R? = 0,9922 121,52 =+ 3,15b

Ghi chii: Trong ciing mét Cét, cdc s6 trung binh theo sau béi mét hogc nhiing chir cdi giong nhau thi khdc biét khéong cé
¥ nghia thong ké ¢ Mite ¥ nghia 1% theo phép so sanh Tukey. Trong dé: HV70: Cdanh hoa van tho hoa vang - dung méi
ethanol 70%; HC70: Canh hoa van tho hoa cam - dung méi ethanol 70%, HV96: Canh hoa van tho hoa vang - dung
moi ethanol 96%, HC96. Canh hoa van tho hoa cam - dung maoi ethanol 96%.

Két qua gia tri 1Cso cua hai mau cao chiét HV70
(51,47 + 0,90 pg/mL) va HC70 (52,36 + 2,50
pg/mL) 14 cao nhat dong nghia hoat tinh tc ché a-
glucosidase manh nhat, manh hon déi ching duong
1a acarbose khoang 2,4 lan. Nhu vy, mau cao chiét
ctia nghién ctru ciing thé hién duoc hoat tinh &rc ché
a-glucosidase twong tr Vi két qua nghién ctru coa
Kaisoon et al., 2012, hoat tinh wrc ché a-glucosidase
cua hoa van tho duoc chiét biang dung méi ethanol
80% c6 ICs0 = 0,06 £ 0,01 mg/mL.

Trong Bang 3, gia tri 1Csctia mau HV96 1a 16n
nhat (223,59 + 5,73 pg/mL) dong nghia voi hoat tinh
uc ché a-glucosidase yéu nhit, yéu hon gap 4,37
lan mau HV70, va gip 1,84 lan acarbose. Hai mau
cao chiét bang dung moi ethanol 70% thé hién hoat
tinh tc ché a-glucosidase manh hon cic mau cao
chiét bang dung méi ethanol 96%.

Polyphenol va flavonoid 1a nhém hop chit trong
thuc vat dugc chimg minh 14 ¢6 nhiéu hoat tinh sinh
hoc trong d6 c6 wc ché a-glucosidase (Kumar et al.,
2011). Cac hop chét flavonoid trong thuc vat da
duoc ching minh c¢6 anh huong tt dén kha nang tc
ché a-glucosidase, cu thé 1 s6 lwong nhom hydroxyl
trén vong B ciia cac flavonoid cang nhiéu, hoat tinh
rc ché a-glucosidase s& cang manh (Tadera et al.,
2006). Trong nghién ciu cua Wang et al. (2016),
hop chit quercetagetin, mét loai flavonoid dwoc
chiét xuat tir canh hoa van tho biang dung moi
ethanol 70% thé hién hoat tinh trc ché a-glucosidase
(ICso = 180,11 + 3,68 pg/mL) cao hon déi ching
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duong acarbose (ICsp = 810,85 + 5,96 pg/mL)
khoang 4 an.

Hoat tinh ¢ ché a-glucosidase cua mau cao
chiét HV96 yéu hon c6 thé 1a do ham lwong
polyphenol va flavonoid toan phan trong mau nay
thap hon khi so sanh v6i cac mau con lai. Pong thoi,
c4c mau cao chiét HV70 va HC70 chira ham luong
flavonoid cao hon cac mau HV96 va HC96 nén hoat
tinh rc ché a-glucosidase ciing cao hon. Tir d6 ¢
thé két luan ring, ham lugng polyphenol va
flavonoid quyét dinh hoat tinh tic ché a-glucosidase
clia cac mau cao chiét tir canh hoa van tho trong
nghién cau.

Khi so sanh két qua tir Bang 2 va Bang 3 c6 thé
thdy, miu cao chiét HV96 co hoat tinh khang oxy
hoéa trong duong voi 2 mau cao chiét HV70, HC70
va manh hon so vdi mau HC96. Tuy nhién, hoat tinh
trc ché a-glucosidase lai yéu hon 3 mau con lai. Tir
d6 co thé két luan hoat tinh khang oxy hoa khong
quyét dinh hoat tinh @c ché a-glucosidase cua cac
mau cao chiét tir canh hoa van tho trong nghién ctu
nay.

3.4 Két qua khao sit hoat tinh gy doc té
bao

Céc mau cao chiét duoc thir nghiém & nong do
500 pg/mL, v6i d6i chung duong 1a chit chuan
camptothecin (ndng d¢ 0,01 va 1 ug/mL), dugc pha
lodng véi dung méi trg tan 1a DMSO 0,5%. Két qua
thé hién qua Bang 4.
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Bang 4: Két qua khio sat hoat tinh gay doc té bao trén 2 dong té bao MCF-7 va HeLa ciia cac cao chiét

canh hoa van tho

Dong té bao

Miu Ung thw va (MCF-7) Ung thwr ¢6 tir cung (HeLa)
Nong do thir ~ Phan trim gy déc té Nong do thir  Phan trim gay djc té
(ng/mL) bao (%)* (ng/mL) bao (%)™
HV70 500 82,17 + 4,552 500 54,04 £2,46
HC70 500 84,24 + 3,152 500 58,58 £4,70
HV96 500 79,93 £2,76° 500 62,32 £ 8,51
HC96 500 80,07 £ 3,262 500 49,76 £ 1,11
Camptothecin 0,01 55,65 +5,81° 1 49,71 + 3,60

Ghi chii: Trong cimg mgt Cét, cdc s6 trung binh theo sau béi mét hogc nhiing chir cdi giong nhau thi khéc biét khéng c6
¥ nghia théng ké ¢ mitc ¥ nghia 5% (%), ™: khdc biét khong c6 y nghia thong ké théng qua phép thir Tukey. Trong do:
HV70: Canh hoa van tho hoa vang - dung méi ethanol 70%,; HC70: Canh hoa van tho hoa cam - dung méi ethanol
70%, HV96: Canh hoa van tho hoa vang - dung moi ethanol 96%, HC96: Cdanh hoa van tho hoa cam - dung moi

ethanol 96%.

Céac mau cao chiét HV70, HC70, HV96, HC96 &
ndng d6 500 pg/mL déu thé hién dugc hoat tinh gay
doc té bao trén 2 dong té bao ung thu va (MCF-7)
va ung thu ¢b tr cung (HeLa). Doi voi dong té bao
ung thu va (MCF-7), cac miu cao chiét & nong do
500 pg/mL déu cho két qua uc ché tuong dwong
80%. Két qua nghién ctru cua Xavier and David
(2019), vé hoat tinh gay doc té bao cua dich chiét
ethanol nguyén chat tur canh hoa van tho béng
phuong phap MTT, & ndng do 500 pg/mL cao chiét
ciing cho két qua gay doc 65,41% té bao MCF-7 thu
nghiém. Dol v6i dong té bao ung thu ¢d tir cung
(HeLa), & ndng d6 500 pg/mL cac mau cao chiét cho
két qua wc ché trong khoang 50%. Két qua nghién
ctru ciia Gupta et al., 2012, thyuc hién trén dich chiét
ethanol nguyén chét cua ré van tho cho két qua vé
hoat tinh gay doc té bao v6i ICsp = 164,28 pg/mL.

Hop chit lutein 1a mot loai carotenoid c6 trong
canh hoa van tho da dugc chiét xuit va khao sat hoat
tinh gy doc té bao ung thu ¢b tir cung (HeLa) biang
phuong phap Sulforhodamin B, két qua 1Csp sau 24
gio nudi cay 1a 7,9 £ 0,3 uM va sau 48 gio nudi cay
143,7 0,5 uM (Gansukh et al., 2019). Cac hop chat
patuletin, patulitrin va methyl protocatechuate chiét
XUat tir canh hoa van tho lun (Tagetes patula Linn.)
the hién duoc hoat tinh gay doc té bao trén 2 dong
té bao ung thu va (MCF-7) va ung thu ¢b tir cung
(HeLa), trong d6 hop chat patulein thé hién hoat tinh
t6t nhat trén dong té bao HeLa v&i I1Csp = 2,5 + 0,1
ug/mL (Kashif et al., 2015).

Két qué~vé ham lugng polyphenol va flavonoid
gilra cdc mau cao chiet khac biét c6 ¥ nghia thong
ké, nhung két qua vé hoat tinh gay doc té bao gitra
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cic mau cao chiét lai khac biét khong c6 y nghia
thong ké. Nhu vay, ddi véi cac mau cao chiét cua
nghién ctu khi thir nghiém & ndng do 500 pg/mL thi
ham luong polyphenol va flavonoid khong quyét
dinh dén kha nang gay doc té bao trén cd hai dong
té bao ung thu vii va ung thu ¢d tir cung.

M&i lién hé gitra ung thu va stress oxy hoa 1an
dau duoc cong bd boi Warburg (1956). Theo do, khi
san xut du thira, cac goc ty do lam thay d6i nghiém
trong Cau tric ctia cac cht sinh hoc trong co thé con
ngudi nhu protein, lipid, lipoprotein va DNA.
Nhiing thay ddi nay dan dén mét loat cac hoat dong
tién ung thu cua té bao nhu thiic diy chu ky té bao,
130 hoéa, hoai tir t& bao, su loai bo 1an nhau cua céac
té bao,... (Noda and Wakasugi, 2000). Tir d6, huéng
nghién ctru vé sy twong quan giira hoat tinh khang
oxy hoa va hoat tinh gay doc té bao dugc chi y nhiéu
hon. Trong nghién ctru nay, mac du hoat tinh khang
oxy hoa gilra MAu cao Chlet HC96 khac biét co y
nghia thong ké v6i cac mau con lai, nhung cac két
qua vé hoat tinh gay doc té bao gitta cic mau cao
chiét lai khong khac biét co y nghia thong ké, vi thé
c6 thé két luan rang hoat tinh khang oxy hoa khong
quyét dinh hoat tinh gay doc té bao ctia cac mau cao
chiét & ndng do khao sat. Bén canh d6, chi khao sat
hoat tinh gay doc té bao cua cdc mau cao chiét ¢
nong d6 500 pg/mL, khong tién hanh thyc hién trén
day ndng do, dung duong chuan dé tinh gia tri 1Cso
(nong do gay chét 50% té bao thir nghiém), vi thé
nghién ciru chua thé so sanh tuong quan gitra hoat
tinh khang oxy hoa va gay doc té bao ciia cac mau
cao chiét mot cach truc quan bang phuong phép so
sanh Pearson.
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3.5 Khao sat twong quan giira ham lweng
polyphenol, flavonoid, hoat tinh khang oxy héa va
hoat tinh c ché a-glucosidase ciia cac cao chiét

Két qua phan tich Pearson bang phan mém SPSS

Tdp 56, S¢ 6B (2020): 128-138

16.0 V& sy tuong quan giita cac két qua v& ham
lugng polyphenol, flavonoid, hoat tinh khang oxy
hoéa va hoat tinh wc ché a-glucosidase cua cac mau
cao chiét duoc thé hién qua Bang 5.

Bang 5: Sw twong quan giita ham lweng polyphenol, flavonoid toan phan, hoat tinh khang oxy héa va
hoat tinh tc ché a-glucosidase cua cac cao chiét canh hoa van tho

Ham lrgng Ham lwgng Kha ning khang  Khi ning wc ché a-

flavonoid polyphenol oxy héa (1/ICs0)  glucosidase (1/1Cso)

Ham lugng flavonoid 1 0,736 0,196 0,903™
Ham lugng polyphenol 1 -0,017 0,703"
Kha ning khang oxy hoa (1/1Csq) 1 0,555

Ghi chii: Gid tri trong quan cé Y nghia thong ké ¢ mikc Y nghia 1% (**) va 5% (*) théng qua phép so sdnh twong quan

Pearson.

Két qua théng qua phép so sanh nay cho thiy c6
su twong quan thuan (c6 y nghia thong ké & mirc ¥
nghia 1%) gitra ham luong polyphenol toan phan va
flavonoid toan phan ciia cic mau cao chiét véi hé s6
tuong quan r = 0,736. Pong thoi, ¢é sy twong quan
thuan c6 y nghia théng ké gitra hoat tinh uc ché a-
glucosidase véi ham lugng polyphenol va flavonoid
(hé sb tuong quan lan luot 1a 0,903 va 0,703). Két
qua nay gop phan khing dinh ring ham lwong
polyphenol va flavonoid cac cao chiét canh hoa van
tho anh huong truc tiép dén kha ning Gc ché a-
glucosidase. Hoat tinh khang oxy héa va tic ché a-
glucosidase cua cac miu cao chiét trong phép so
sanh Pearson twong quan khong c¢6 y nghia théng ké,
két qua nay cung cd cho két luan vé su bat tuong
quan giira két qua hoat tinh khang oxy hoa va e ché
a-glucosidase cua cac mau cao chiét.

Nghién ctru cia Mai et al. (2007) vé su tuong
quan giira hoat tinh wc ché o- glucosidase véi ham
lugng polyphenol trén 28 loai thuc vat, két qua cho
thdy su twrong quan thuan, tuong tu vai két qua vé
su trong quan trong nghién ciru nay, vai hé s6 twong
quan 1a r = 0,889 (d6i vai dich chiét nuéc) va r =
0,877 (dbi véi dich chiét methanol).

4 KET LUAN

Céc cao chiét cua canh hoa van tho (T. erecta)
thugc 2 giéng hoa vang va hoa cam dugc dinh lugng
ham lugng polyphenol toan phan, flavonoid toan
phan, khao sat hoat tinh khang oxy hoa, uc ché a-
glucosidase va gy doc té bao trén 2 dong ung thu
vu, ung thu ¢b tir cung. Két qua cho thiy, cac cao
chiét chra mot luong dang ké ham Iluong
polyphenol va flavonoid toan phan. Mau cao chiét
HV70 c6 ham lugng polyphenol toan phan I6n nhat
(150,18 + 1,24 mg GAE/g dugc li¢u kho), mau cao
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chiét HC70 chtra ham lwong flavonoid cao nhat
(77,77 £ 0,47 mg QE/g dugc liéu kho).

BSn mau cao chiét déu thé hién hoat tinh khang
oxy hoéa, uc ché a-glucosidase va gy doc té bao rd
rét. Mau HV70 1a mau cao chiét cho kha nang khang
oxy hoéa tot nhat (ICso = 82,03 + 1,37 pg/mL) thap
hon ascorbic acid (ICso = 24,23 + 0,72 pg/mL) 3,38
lan, dong thoi cling la méu c6 hoat tinh wc ché a-
glucosidase cao nhat (ICso = 51,47 + 0,90 pg/mL).
Thong qua phan tich thong ké Pearson, két ludn ham
lwong polyphenol va flavonoid toan phan trong cac
mau cao chiét canh hoa van tho co su twong quan
thuan vai hoat tinh wrc ché a-glucosidase. O nong do
500 pg/mL, cac mau cao chiét déu thé hién hoat tinh
gay doc té bao trén 2 dong té bao ung thu vii (MCF-
7) va ung thu ¢6 tir cung (HeLa).

Céc két qua trén thé hién tiém nang voi nhiéu tac
dung sinh hoc ¢6 1gi ciia canh hoa van tho trong viéc
hé tro diéu tri cac bénh lién quan dén gdc tw do, bénh
d4i thao duong. Can nghién ciru thém thong qua thir
nghiém cac hoat tinh sinh hoc khac nhu khang
khuan, khang viém, xem xét kha ning ung dung
trong cac san pham tra duoc liéu, thuc pham chic
nang.
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