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TOM TAT

Muc dich ciia nghién ciru nham xdc dinh ham lwong polyphenol va flavonoid todn phan, hoat
tinh khang oxy héa ciia cdc cao chiét trén cdy Ké dau ngwa (Xanthium strumarium L.).
Nghién ciru dwoc thuc hién theo phuwong phdap Folin — Ciocalteu, aluminium chloride
colorietric va DPPH (2,2-diphenyl-1-picrylhydrazyl). Keét qua cho thay cao chiér la Ké dau
ngua c6 ham lwong polyphenol, flavonoid toan phan cao nhdt va thé hién hoat tinh khang
oxy hda manh hon so véi cac cao chiét than, trong dé cao chiét 1a véi ethanol 50% c6 hoat
tinh khang oxy héa manh nhdt (ICso = 294,36 + 2,99 ug/mL), nhung van thap hon acid
ascorbic (28,71 + 0,09 ug/mL). Ham hrong hogt chat va hoat tinh sinh hoc cia cac mau cao
chiét tir than va 14 c6 su bién d@éng tly thugc vao dung méi chiér va diéu kién tir nhién cua
ving trong duoc lidu. Két qua nghién ciru ciing cho thdy 6 sw tirong quan thudn giira ham
lwong polyphenol, flavonoid va kha nang khdang oxy héa (1/ICso) véi r = 0,92.

Tir khéa: flavonoid, Ké dau ngwa, khding oxy héa, polyphenol

Trich din: Huynh Ngoc Trung Dung, Nguyén Thanh Ngan, Truong Thi Qué Tran, Tri Kim
Ngoc, Pham Thanh Trong va D6 Vin Mai, 2020. Khao sit ham lugng
polyphenol, flavonoid va hoat tinh khang oxy hoa cua than va la cay Ke dau ngua
(Xanthium strumarium L.). Tap chi Nghién ciru khoa hoc va Phat trién kinh té
Truong Pai hoc Tay Do. 09: 249-258.
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1. GIOI THIEU

Polyphenol va flavonoid Ia nhém céc
hop chat c6 ngudn géc tu nhién ton tai
trong thuc vat, c6 nhiéu chac ning sinh
hoc quy di dugc chung minh qua nhiéu
codng trinh nghién ciu trén thé gioi, dic
biét la kha nang khang oxy hoa (Milner,
1994; Duthie et al., 2000; Matan et al.,
2006; Garcia-Salas et al., 2010), tr @6
giup ngan chan hoac lam cham qua trinh
oxy hoa trong co thé, 1am giam qua trinh
gay bénh ciing nhu giam ty I¢ ung thu,
ngin ngtra cac réi loan hay thoai hoa lién
quan dén ndo, than kinh, viém khap, tim
mach... (Shiozawa et al., 2017).

Ké dau ngua (Xanthium strumarium
L.) Ia loai cdy moc hoang dugc st dung
trong cac bai thuc dan gian ¢ Viét Nam,
cac nudc Bic My, Trung Qudc, Nhat
Ban, Han Qudc... Cac nghién ctu trén
thé gidi cho thay Ké dau ngua c6 kha
nang khang oxy hoa, khang khuan va gay
doc trén té bao ung thu véi thanh phan
hoa hoc giau hoat tinh sinh hoc duoc biét
dén nhu 1a xanthanoid, dan xuét cua acid
quinic, thiazindion... (Sato et al., 1997;
Kim et al., 2003; Tao et al., 2013; Fan et
al., 2019) tuy nhién, cac nghién ctru chu
yéu duogc thuc hién trén qua. Theo Sheu
et al. (2003), hoat tinh khang oxy héa cua
qua K¢ dau ngya la do cac hop chat nhém
polyphenol nhu acid caffeic, acid 1,3,5-
tri-O-caffeoyl quinic, kali 3-O-caffeoyl
quinat va acid 1,5-tri-O-caffeoyl quinic
quyét dinh. Bén canh d6, dich chiét nuéc
tr qua ciing cho hiéu qua khir DPPH tur
35,2% — 79,1% trong khoang 0,05 — 0,2
mg/mL (Huang et al., 2011). Ngoai ra,
tinh dau cua qua Ké dau ngua ciing da

duoc ching minh c6 nang khang oxy hoa
véi 1Cso = 138,87 pg/mL (Ghahari et al.,
2017).

Tai Viét Nam, cac chat khang oxy hda
tir than va 14 Ké dau ngua chua duoc
nghién ctu nhiéu, day co thé 1a mot
ngudn nguyen liéu c6 tiém ning cung cip
c4c hoat chat c6 kha nang khang oxy hoa
nhung chua dugc khai thc. Muc dich cua
nghién ciu nham xac dinh ham lwong
polyphenol va flavonoid toan phan anh
hudng dén hoat tinh khang oxy héa cua
C4c cao chiét tir than va 14 Ké dau ngua
(Xanthium strumarium L.) thu ¢ Tra Vinh
va An Giang.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu nghién ciru

Than va 14 cay Ké dau ngua duoc thu
héi tai 2 tinh Tra Vinh va An Giang, sau
d6 duoc rira sach, dé rao, phoi kho, xay
nho dugc luu tai phong thuc hanh Hoa
sinh, truong dai hoc Tay D6 dé sir dung
cho nghién cuu.

2.2. Phuong phap nghién ciru
2.2.1. Hoa chat, thiét bi

Ethanol 50%, 96%, nudc cit, DPPH
(2,2-diphenyl-1-picrylhydrazyl)  (Anh),
methanol (Trung Qudc), acid ascorbic
(Bi), acid gallic (Sigma), quercetin
(Sigma).

2.2.2. Chiét xudt va thu cao ethanol
toan phan

Bot than va 1a Ké dau ngya cta 2 ving
dugc dé riéng, chiét xuat bang phuong
phap ngam lanh c6 hd tro siéu am véi
dung mai ethanol ¢ 2 nong do (50% va
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96%) (Nguyén Kim Phi Phung, 2007;
Novak et al.,, 2008). Rét dung moi
ethanol (50% va 96%) vao binh cho dén
khi xap bé mit duoc liéu, ngdm trong 30
phut roi tién hanh danh siéu 4m trong 30
phut. Sau dé, dung dich chiét dugc loc
qua giay loc; c6 dudi dung mdi s& cé dugc
cao chiét. Tiép theo, rét dung méi mai
vao binh chtra duoc liéu va tiép tuc qué
trinh chiét cho dén khi nho dich chiét 1én
lam Kkinh, lam kh6 lam, nhin khéng con
thay vét dé lai (Nguyén Kim Phi Phung,
2007).

Quy trinh ¢ dich chiét: C6 dich chiét
& nhiét do 60 — 70 °C, t6i trang thai cao
dic, dat do6 Am cao < 20% theo quy dinh
DDVN V (phu luc 1.1), thu dugc 8 mau
cao chiét & 2 vang: Tra Vinh gom than va
14 K¢ dau ngya ¢ 2 dung mdi ethanol 50%
va ethanol 96% ki hiéu la: TV50, TV96,
LV50, LV96; An Giang gém than va la
Ké dau ngua ¢ 2 dung mai ethanol 50%
va ethanol 96% ki hiéu la: TA50, TA96,
LAS50, LA9G6.

2.2.2. Xac
polyphenol

dinh  ham lwong

Ham luwong polyphenol toan phan
duoc xac dinh dua theo m6 ta cua
Singleton and Rossi (1965). Sir dung
methanol dé pha lodng 8 mau cao chiét
(TV50, TV96, LV50, LV96, TASOQ,
TA96, LA50, LA96) dé dat nong do 0,5
mg/mL va dung dich chuan acid gallic ¢6
nong d6 0, 10, 20, 30, 40, 50 pg/mL.

Hut 1 mL dung dich acid gallic cho
vao binh dinh mic 10 mL. V&i mau tring,
thay 1 mL mau bang 1 mL nudc cat.
Thém 6 mL nudc cat vao binh dinh mirc

trén. Lic déu. Thém vao 0,5 ml thudc thir
Folin - Ciocalteu. Lic déu. Dé yén trong
5 phat. Thém tiép 1,5 mL Na2COs 20%.
Léc déu, thém nudc cit dé dat thé tich 10
mL. Pé yén trong téi 120 phut. Sau d6
tién hanh do d6 hap thu ¢ budc song 758
nm. Cac mau cao tién hanh tuong tu Vi
mau chuan acid gallic.

Tur két qua do hap thu cua acid gallic
tai cac nong do khéac nhau, dung duong
chuan acid gallic. Trung binh d6 hap thu
cta mau dugc do & budc séng 758 nm vai
03 lan l3p lai 1a gia tri y trong duong
chuan. Bang céch thay gia tri ¢6 hap thu
ciia MAu vao gia tri y, xac dinh duoc ham
lwong polyphenol toan phan.

2.2.3. Xdc dinh ham luong flavonoid

Ham luong flavonoid dugc xac dinh
dua trén md ta cua Marinova et al.
(2005). Str dung methanol dé pha loéng 8
mau cao chiét dé dat nong do 1 pg/mL va
dung dich chuan quercetin c6 néng do 0,
10, 20, 40, 60, 80 pg/mL.

Hut 1 mL thé tich mau can xac dinh
(chat chuan quercetin hoac mau can dinh
luong) cho vao binh dinh mac 10 mL. O
mau trang, thay mau bang nudc cat.
Thém 4 mL nudc cat vao binh dinh mac
trén. Cho vao binh dinh muc trén 0,3 mL
NaNO, 10%. Lic déu. Pé yén trong 5
phat. Cho thém vao 0,3 mL AICl; 10%.
Lic déu. Dé yén trong 6 phat. Cho tiép
vao 2 mL NaOH 1M. Lic déu, dinh murc
Ién thé tich 10 mL. Dé yén 60 phut. Sau
d6 tién hanh do do hap thu ¢ budc song
510 nm. C4c mau cao tién hanh tuwong tu
véi mau chuan quercetin.
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Tur két qua do hap thu cua quercetin tai
cac noéng do khac nhau, dung dudng
chuin quercetin. Trung binh d6 hip thu
cta mau dugc do ¢ budc song 510 nm sau
03 lan lap lai la gia tri y trong duong
chuan. Bang céch thay gia tri d6 hap thu
ciia Mau vao gia tri y, xac dinh duoc ham
lugng flavonoid toan phan.

2.2.4. Khdo sat hogt tinh khang oxy
hoa

Kha nang khang oxy hoa dugc thuc
hién theo phuong phap DPPH (Blois,
1958; Chanda and Dave, 2009). Str dung
methanol dé pha lodng cac mau cao chiét
dé dat ndng d6 phu hop va dung dich acid
ascorbic néng d6 10, 20, 30, 40, 50
pg/mL.

L4y 0,5 mL dung dich cao chiét & mdi
nong d6 thém vao 3 mL methanol va 0,5
mL dung dich DPPH (0,6 mM) trong
methanol. HAn hop sau khi pha u trong
t6i 30 phlt ¢ nhiét do phong, do do hap
thu & budc song 517 nm. Thi nghiém lap
lai 3 lan, dbi chtng dwong 1a acid
ascorbic.

Hoat tinh khang oxy héa HTCO (%)
duoc tinh theo cong thuc:

Ac—At
( ) %
Ac

HTCO (%) = 100

Trong d6 Ac: Do hap thu dng d6i
chung

Ac: Do hép thu 6ng thir

T HTCO (%) va néng do6 mau voi
phan mém Excel ta dugc phuwong trinh
tuyén tinh gitta ndng d6 mau thuo va
HTCO (%) c6 dangy = ax + b, thé y = 50
dé suy ra ICso (kha ning Gc ché 50%
DPPH cua mau). Gia tri 1Cso cang thap
tuong ung voi HTCO cang cao va nguoc
lai. Céc s liéu két qua thur nghiém dugc
biéu thi trung binh cua 3 lan do khac
nhau.

Xu Iy so liéu: Trong nghién ctu, moi
thi nghiém tién hanh lap lai 3 1an, két qua
trinh bay ¢ dang gia tri trung binh + do
léch chuan. Két qua duoc tinh toan bang
phan mém Microft Office Excel. S6 liu
dugc xir 1y twong quan bang phan mém
SPSS. Su khac biét c6 ¥ nghia théng ké
véi do tin cay 95% khi P < 0,05.

3. KET QUA VA THAO LUAN

3.1. Ham lweng polyphenol va
flavonoid trong céc loai cao chiét

Ham luwong polyphenol toan phan
(TPC) va flavonoid toan phan (TFC)
trong cac mau cao thir nghiém cé sy khac
biét giita 2 viing khao sat, két qua thé hién
qua Bang 1.

252



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do

S 09 - 2020

Bang 1. Ham luong polyphenol va flavonoid trong cac loai cao K¢é dau ngua

ML TPC TFC
(mg GAE/g dugc ligu kho)® (mg QE/g dugc ligu kho)®

TV50 14,50 + 1,07¢ 8,81 + 0,96°
TV96 8,58 + 0,44° 3,86 + 0,14%¢
LV50 53,13 + 1,15° 62,95 + 2,992
LV96 22,64 + 0,39° 22,39 + 0,28°
TA50 12,29 + 0,98%¢ 13,25 + 1,25¢
TA96 10,15 + 0,13¢%¢ 10,54 + 0,82¢
LA50 49,82 + 2,92° 34,18 +2,82°
LA96 68,14 + 2,432 62,01 + 2,902

*Ghi cha: (1): Céc gia trj trong ¢ét nay dirgc xdc dinh dwa vao phiong trinh dwong chudn cua acid
gallic (y = 0,0026x + 0,0158, R? = 0,9998). (2): Cac gia tri trong cét nay duoc xdc dinh dya vao
phwong trinh dwong chudn cua quercetin: y = 0,0003x + 0,007, R? = 0,9996). Trong ciing mét cét,
cac sé trung binh theo sau bgi mét hodc nhitng chi cai khac nhau thi khac biéz ¢é y nghia thong ké
& Mike ¥ nghia 0,05 bang phép thi: Turkey

Nhin chung, cac cao chiét tir 14 ham
lugng polyphenol va flavonoid toan phan
cao hon cac mau chiét tir than. Ham
luong polyphenol toan phan cua 8 mau
cao chiét dao dong tir 8,58 — 68,14 mg
GAE/g duoc liéu khé. Trong d6, mau cao
chiét LA96 c6 ham lugng polyphenol cao
nhat va mau TV96 c6 ham luong thap
nhat. Ham luong flavonoid toan phan cua
8 mau cao chiét dao dong tir 3,86 — 62,95
mg QE/g duoc lidu khd, cao nhat la mau
LV50 Theo Lu and Foo (1995), ¢ thuc
vat, qua trinh quang hop ¢ 14 tao ra nhiéu
goc tu do, do do, 14 cay can co sy hién
dién nhiéu cac nhom hop chat chdng lai
cac goc tu do do.

Cac mau cao chiét tir than va 14 thu tai
Tra Vinh véi dung moi ethanol 50% cho

ham Iugng polyphenol va flavonoid cao
hon dung mdi ethanol 96%, nhung cac
mau cao chiét tai An Giang thi dung moi
ethanol 96% cho ham lugng cao hon &
mau 14, trong khi mau than cay thi dung
moi 50% cho két qua cao hon. Su khac
biét nay c6 thé 1a do diéu kién khi hau va
thd nhudng dan dén su khac nhau gita
ham luong c&c hop chét cd hoat tinh sinh
hoc trong cady (Mustafa et al., 2010).

3.2. Két qua khao sat hoat tinh
khang oxy hoa

Hoat tinh khang oxy hoa cua cac cao
thir nghiém va acid ascorbic dugc thé
hién qua kha niang @c ché 50% DPPH
(ICs0), gid tri ICso cang thap thi kha niang
khang oxy hda cang cao va nguoc lai
(Bang 2).
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Bang 2. Hoat tinh khang oxy hoa dugc thé hién bang gia tri 1Cso cua cac cao thir nghiém

% 1Cs0

Ma (ug/m)
TV50 2.178,01 + 38,63
TV96 904,93 + 4,23¢
LV50 294,36 + 2,99
LV96 538,52 + 12,524
TA50 1794,63 + 23,76"
TA96 1679,26 + 9,199
LA50 963,76 + 12,16f
LA96 404,59 + 2,06°

Acid ascorbic 28,71 + 0,098

*Ghi chd: Trong cling mét cét, cac so trung binh theo sau béi mgt hogc nhizng chiz cai
khac nhau thi khac biét cé y nghia thong ké o mirc y nghia 0,05 bang phép thi Tukey.

Két qua khao sat cho thay, cac cao thir
nghiém déu thé hién hoat tinh khang oxy
hoa, tuy nhién déu thap hon ddi ching
dwong acid ascorbic. O chi tiéu nay, cac
cao chiét tir 14 cling thé hién hoat tinh
kh&ng oxy hoa manh hon so véi cac cao
chiét tir than, dac biét 1a LV50 (ICso =
294,36 + 2,99 ug/mL), diéu nay ciing phu
hop véi két qua vé ham luong polyphenol
va flavonoid toan phan c6 trong cac mau
nghién cuu (Bang 1). Theo Garcia-Salas
et al. (2010), khi dé cap dén céac chat co
kha nang khang oxy hoa c6 trong cac loai
thuc vat, mbi quan tam dau tién chinh Ia
ham luong cac hop chét polyphenol va
flavonoid.

Két qua (Bang 2) ciing cho thay, co su
khac biét vé kha niang khang oxy hoa cta
cac cao chiét 14 tai 2 ving, cu thé Ia tai
Tra Vinh thi kha nang khang oxy hoa cua
LV50 (ICso = 294,36 = 2,99 pg/mL) cao
hon so vai LV96 (ICso = 538,52 + 12,52
pg/mL), tai An Giang thi cho két qua
nguoc lai kha nang khang oxy hoda cua
LA96 (ICso = 404,59 + 2,06 pg/mL) cao
hon LAS0 (ICso = 963,76 *= 12,16

pg/mL).

Phén tich sy twong quan gitta cac dai
luong khao sat trén cac mau cao chiét
bang phép so séanh Pearson (Bang 3) cho
thay, ham luong polyphenol va flavonoid
trong cdc mau cao thir nghiém cd su
tuong quan rat cao (r = 0,94), véi P <
0,01.
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Bang 3. Tuong quan giita ham lugng polyphenol, flavonoid va kha nang khéng oxy hoa cua
cac mau cao chiét

Hé sé twong quan Pearson (r) Polyphenol Flavonoid 1/1Cso
Polyphenol 1 0.942™ 0,739
Flavonoid 0.942™ 1 0,874™
1/1Cso 0,739™ 0,874™ 1

Ghi chu: ** Twong quan co y nghia ¢ muc 0,01

Bén canh d6, ham luong polyphenol
va flavonoid cling c¢6 twong quan thuén
Véi gid tri 1/1Cso voi hé s6 tuong quan 1an
luot lar=0,73 var =0,87, tuong (tng Vai
ham lugng polyphenol va flavonoid co
trong cao chiét cang cao thi kha ning
khang oxy hda cang manh. Biéu nay phu
hop véi nhan dinh cua Lu and Foo
(1995), polyphenol 14 nhém hop chét c6
kha ning khang oxy hoa ni bat nhét cua
thuc vat, trong do6 flavonoid duoc coi la
chat khang oxy héa manh, hon vitamin C,
vitamin E va carotenoid (Rice-Evans et
al.,1996). Két qua nay ciing tuong tu VGi
nghién ctu cua Scherer and Godoy
(2014) trong chiét xuat 1a Ké dau ngua,
téng ham luong polyphenol va kha ning
khang oxy hda c6 su tuwong quan thuan
cao voir=0,97.

4. KET LUAN

CO su tuong quan gitra ham lugng
polyphenol, flavonoid va kha nang khang
oxy hda cua cac cao chiét tir bo phan than,
l4 cua cay Ké dau ngua thu tai An Giang
va Tra Vinh. Cao chiét 1a ¢6 ham lugng
hai hoat chat ndy cao hon thin. Ham
lwong hoat chat c6 bién dong theo diéu
kién tu nhién caa ving sinh thai trong

duoc liéu. Mit khéac, dung méi chiét xuat
ethanol 96% c6 khuynh hudng dat hi¢u
qua tét hon so véi 50%. Hoat tinh khang
oxy hda thip hon déi chung dwong acid
ascorbic, va kha bién dong giira than, 14,
viing trdng va dung méi chiét. Cao chiét
tir 14 thé hién hoat tinh khang oxy hoa
manh hon so v&i c4c cao chiét tir than.
Ham luong polyphenol va flavonoid c6
tuong quan thuan vai gid tri 1/1Cso véi r =
0,92.
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ABSTRACT

The purpose of this study was to determine the content of total polyphenols, flavonoids and
antioxidant efficiency of ethanol extracts (50%, 96% (v/v)) from Xanthium strumarium. The
total polyphenol content and flavonoid content were determined by Folin - Ciocalteu method
and aluminum chloride colorimetric method, respectively, and the antioxidant activity was
measured by DPPH method. The results showed that the extract from leaf samples of
Xanthium strumarium had highest total polyphenol, total flavonoid contents and the
antioxidant activity was stronger than that of the stem extracts. The ethanol 50% extract of
the leaf samples showed the most effective antioxidant activity with the lowest 1C50 value
(294.36 £ 2.99 pg/mL), however, it was lower than the antioxidant activity of ascorbic acid
standard (IC50 = 28.71 + 0.09 pug/mL). The active ingredient content and the bioactivity of
extracts from the stem and leaves depended on extracting solvents and the nature conditions
of cultivation. They also showed a close correlation among total polyphenol contents, total
flavonoid contents and the antioxidant activity (1/1C50) of the extracts with r = 0.92,

Keywords: Antioxidant, flavonoid, polyphenol, Xanthium strumarium
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