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Abstract: Canna edulis Ker Gawl. (CE) is an important agricultural plant in Vietnam. The whole
plant is traditionally used to treat many different diseases. However, scientific evidence on the
pharmacological effects and chemical composition of this plant is limited and focuses mainly on the
roots. This study aimed to evaluate the antioxidant activity and quantify the total phenolic and
flavonoid content of extracts from the aerial part of CE. The in vitro antioxidant effect was evaluated
by DPPH and ABTS free radical scavenging methods. Total phenolic content was evaluated with
the Folin-Ciocalteu reagent, and total flavonoid content was evaluated by the aluminum chloride
colorimetric method. The results showed that the ethyl acetate fraction had the most antioxidant
activity with the 1Csq values for DPPH (2,2-diphenyl-1-pycrylhydrazyl) and ABTS of 103.73 + 9.80
and 76.52 £ 3.57 ug/mL, respectively. In addition, the ethyl acetate fraction contained the highest
total phenolic and total flavonoid content with values of 70.93 + 7.18 mg GAE/g extract and 64.93
+ 5.75 mg QE/qg extract, respectively. Therefore, the aerial part of CE, especially the ethyl acetate
fraction, is a potential plant source for the investigation of antioxidant compounds.

Keywords: Canna edulis, antioxidant, flavonoids, phenolic, DPPH, ABTS.

* Corresponding author.
E-mail address: nguyen-thi-van.anh@usth.edu.vn
https://doi.org/10.25073/2588-1132/vnumps.4553
64



N. T. V. Anh et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 39, No. 4 (2023) 64-73

Panh gia tac dung chong oxy hod, ham lugng phenolic

toan phan, ham luong flavonoid toan phan cua phan trén

mit dat cay dong riéng Canna edulis Ker Gawl

Nguyén Thi Van Anh!”, Bui Thanh Tung?, Lé Hong Luyén!

YTruong Dai hoc Khoa hoc va Cong nghé Ha Néi, Vién Han lam Khoa hoc va Cong nghé Viét Nam,

18 Hodng Quéc Viét, Cau Gidy, Ha Noi, Viét Nam

2Truong Pai hoc Y Duoc, Pai hoc Quéc gia Ha N¢i, 144 Xudn Thuy, Cau Gid'y, Ha Noi, Viét Nam

Nhén ngay 12 thang 9 nam 2023
Chinh sira ngay 16 thadng 10 nam 2023; Chap nhin dang ngay 22 thadng 11 nam 2023

Tém tit: Canna edulis Ker Gawl. (CE) 1a loai cdy noéng nghiép quan trong & nudc ta. Toan cdy
dugc dan gian sir dung dé diéu tri nhidu bénh khac nhau. Tuy nhién, nghién ctru danh gia tac dung
dugc 1y va thanh phan hoa hoc vé loai cdy nay con han ché va tap trung chu yéu ¢ phan ré. Nghién
ctru nay nham muc dich danh gia hoat tinh chdng oxy hoa, dinh lugng ham luong phenolic va
flavonoid toan phan ciia cac cao chiét tir phan trén mat dat CE. Tac dung chng oxy hoa in vitro
dugc danh gia bang phwong phap trung hoa gc tw do DPPH (2,2-diphenyl-1-pycrylhydrazyl) va
ABTS (2,2’-azino-bis(3-ethylbenzothiazoline-6-acid sulfonic)). Ham luong phenolic toan phan
dugc danh gia véi thude thir Folin-Ciocalteu va ham lugng flavonoid toan phan dugc danh gia bang
phuong phap do mau vé6i AlCIs. Két qua cho thdy cao phan doan ethyl acetat c6 hoat tinh chéng oxy
ho4 manh nhét véi gia tri ICso ddi voi phuong phap DPPH va ABTS lan luogt 1a 103,73 + 9,80 va
76,52 + 3,57 pg/mL. Pdng thoi, cao phan doan ethyl acetat chira ham luong phenolic toan phan va
flavonoid toan phan cao nhét véi giatri lan lugt 14 70,93 + 7,18 mg GAE/g cao chiét va 64,93 + 5,75
mg QE/g cao chlet Nhu vy, phan trén mat dét cua cdy CE, dic biét 1a cao chiét ethyl acetat 13 mot
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ngudn thyc vat tiém ning dé nghién ciru, im kiém cac hoat chat chdng oxy hoa.

Tir kh6a: Canna edulis, chdng oxy hoa, flavonoid, phenolic, DPPH, ABTS.

1. Mé dau

Canna edulis Ker Gawl. (CE) la loai dong
riéng co than 1é, in dugc, d& trong, c6 nang sut
cao, duogc trong chu yeu 0 Nam My, Pai Loan,
Viét Nam, Thai Lan va Trung Qudc. Dy 14 loai
cy nong nghiép quan trong & nudc ta, c6 than ré
kho rat giau tinh bot [1]. Cdy nay thudc chi dong
riéng Canna, 1a chi duy nhét trong ho Cannceae.
Tuy nhién, cac nha khoa hoc chua cha ¥ nhiéu
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dén viéc nghién ctru cac loai thudc chi nay. Cac
nghién cuu chu yéu danh gia cac déac diém nong
hoc va cai tao giong dé phat tnen nong nghiép [2].
Trong co thé con ngudi, rat nhidu qua trinh
sinh hoc tu nhién nhu tiéu hoa thirc an, chuyen
hoa cac hop chét ngoai sinh, bién chét béo thanh
nang luong tao ra cac hop chat c6 hai goi la gbc
tu do. Cac gbc tu do thuong bi hé thong chong
oxy hoa ty nhién ciia co thé pha huy. Tuy nhién,
néu hé théng nay khong hoat dong hi€u qua, cac
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gbc tu do s& gdy doc cho cac m6 va té bao trong
co thé, 1am ton thuong cac ADN, dan dén qua
trinh oxy ho lipid va protein trong té bao. Day
12 mdt trong nhitng nguyén nhén cua nhiéu bénh
man tinh, nguy hiém nhu ung thur, tiéu duong, xo
vira dong mach, thoai hoa than kinh va 130 hoa.
Viéc bd sung chat chéng oxy hoa ngoai sinh véi
vai tro 1a chat khir, chéng lai cac géc tu do, loai
bo cac oxy don s€ gitp cai thién thiét hai do
stress oxy hoa gay ra [3].

Cac chat chbng oxy hoa ngoai sinh chu yéu
¢6 nguodn gdc tir thuc vat, bao gom céc flavonoid,
polyphenol, carotenoid va vitamin. Ngoai ra, cac
chat chéng oxy hod tu nhién nay con c6 nhiéu tac
dung sinh hoc quy nhu chéng viém, khang
khuén, khang vi-r(t, chong 130 hoa va chdng ung
thu [3]. Hién nay, nhiéu chit chng oxy hoa tong
hop nhu butyl hydroxyanisol (BHA), butyl
hydroxytoluen (BHT) dugc st dung rong rai
trong cong nghiép, nhung lai tiém an nhing
nguy co vé tac dung phu va doc tinh [4]. Vi
nhitng 191 ich mang lai cho suc khoé, viéc tim
kiém céac nguén thuc vat va hop chét tu nhién ¢6
kha ning chdng oxy hoa cao, khong gay tac dung
phu ngay cang dugc cac nha khoa hoc quan tdm
nghién ctru.

Trong y hoc ¢6 truyén, ca phan trén mat dat
va phan ré ciia CE duoc sir dung dé diéu tri nhiéu
bénh khac nhau nhu tiéu chay, kiét ly, dau, viém
gan, cac bénh tim mach, lam thudc loi tiéu, giam
viém, va sbt [5]. Nhom nghién ctru ctiia Mishra
va cong su di chirng minh hoat tinh chdng oxy
hoa ciia dich chiét tir r& CE [6]. Zhang va cong
su da danh gia ham lugng hop chat phenolic va
phan 1ap dugc hoat chat co hoat tinh chong oxy
hoa tir r& CE [7]. Ngoai ra, mot sb hoat chat co
hoat tinh sinh hoc ciing dugc phan lap tir & CE
nhu lignin v6i kha ning ning wc ché a-D-
glucosidase [8], arabinoxylan c6 tac dung trc ché
hoat dong cuia enzym pepsin va lipase [9]. Gan
déy, chung toi da danh gia hoat tinh chong oxy
hoa, chong ngung tép ti€u cau va chong dong
mau cia ré CE va lan dau tién phan dugc 7 hoat
chat c6 cac hoat tinh sinh hoc nay [10]. C6 thé
thdy rang, nghién ciru danh gia tac dung duogc ly
va thanh ph?m hoa hoc ciia CE con han ché va
tap trung chu yéu & phan ré. Tuy nhién, chua co

nghién ctru nao vé tac dung sinh hoc noi chung
va hoat tinh chdng oxy héa noéi riéng ciing nhur
thanh phan hoa hoc ctia phan trén mit dat cua
CE. Vi vy, nghién ctru nay nham muc dich danh
gia hoat tinh chdng oxy hoa, dinh lugng ham
luong phenolic toan phan va ham lugng
flavonoid toan phan cta cac dich chiét tir phan
trén mat dat cdy dong riéng CE.

2. Nguyén li€u va phwong phap nghién ciru
2.1. Péi twong nghién ciiu

Phan trén mit dat cua cdy dong riéng duogc
thu hai vao thang 10 nam 2022 tai tinh Son La,
Viét Nam va dugc giam dinh tén khoa hoc 1a CE.
Mau cay dugc luu giit tai Khoa Khoa hoc Su
séng, Truong Pai hoc Khoa hoc va Cong nghé
Ha Noi (sb hiéu tiéu ban: CE.A.TNO1).

2.2. Dung méi va hod chat

Dung méi dung dé chiét xuat gdm methanol
(MeOH), n-hexan, ethyl acetat (EtOAc) va nudc
cat. DPPH, ABTS, dimethyl sulfoxide (DMSO),
trolox, acid ascorbic (Sigma-Aldrich) dung cho
thi nghiém danh gia hoat tinh chéng oxy hoa.
Thubc thir Folin-Ciocalteu (Sigma-Aldrich),
acid gallic (Sigma-Aldrich), NaCO;, NaOH
(Trung Qudc), va quercetin (Sigma-Aldrich)
dung cho thi nghiém dinh lugng ham lugng
phenolic va flavonoid toan phan trong mau thir.

2.3. Phuong phadp nghién cuu

2.3.1. Phuong phdp chiét xudt

Phan trén mat dat cua CE duoc rira sach, thai
nho, phoi kho & nhi¢t d¢ phong va xay thanh bot
min. Sau do, bot phan trén mat dat CE (1.0 kg)
dugc ngdm chiét bang MeOH, lap lai 3 lan &
nhiét d6 phong trong 24 gio. Dich chiét MeOH
thu dugc sau khi ngdm chiét dugc gom chung va
cAt loai dung méi thu dugc cao chiét MeOH. Cao
chiét nay dugc hoa trong 500 mL nudc cat va
chiét phan bd 1an Iuot bang cac dung méi co do
phan cyuc ting dan la n-hexan va ethyl acetat
(EtOAc). Mdi dung méi dugc chiét 1ap lai 3 1an.
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Céc dich chiét duoc gop, loc va cat thu hoi dung
moi dudi ap suat giam dé loai hoan toan dung
moi thu duoc cao chiét n-hexan, EtOAc va nudc.

2.3.2. Phuong phap danh gia kha nang
trung hoa goc tw do DPPH

Vé nguyén tic, phuong phap phan tich nay
dua trén su thay ddi mau coa dung dich DPPH
(2,2-diphenyl-1-picryhydrazyl). DDPH -1a gbc
tu do bén mau tim. Khi c6 mat chat chdng oxy
hoa, electron ty do trong DDPH bét cap véi goc
hydro tir chit chéng oxy héa lam cho dung dich
chuyén tir mau tim sang mau vang va lam giam
cuong do hip thu anh sang ctia dung dich & budc
song 517 nm. Do d6, kha ning khtr gbe tu do
DDPH ‘ctia mau dugc xac dinh thong qua mic
dd lam gidm mau cta dung dich DDPH va dugc
xéc dinh bang cach do d6 hap thu quang ¢ budc
song Amax = 517 nm [11]. Acid ascorbic dugc
sit dung lam mau ching duong. Cac mau thi
gdom chimg duong, cic cao chiét tong va phan
doan cua phﬁn trén mat dat CE duge hoa tan va
pha loang véi dung m6i MeOH thanh day cac
néng d6 khac nhau. DPPH duoc pha trong
MeOH tao thanh dung dich c6 ndng d6 0, 1 mM.
Sau d6, 190 pL dung dich DPPH ndng do
0,1 mM lan luot duge tron déu voi 10 pL mau
thir & cac nong d6 khac nhau trong mdi giéng cua
dia 96 giéng va u ¢ nhiét d6 37 °C trong vong
30 phait. Mau chirng 4m gém 190 pL dung dich
DPPH ndng d6 0,1 mM va 10 pL MeOH. D6 hip
thu quang ciia cac hon hop sau phan ung duoc
do tai budc song 517 nm. Gia tri phan tram trc
ché gbc tu do (I %) cuia mau thir thé hién kha
ning bit géc tw do DPPH dugc tinh theo cong
thirc sau:

ODs
I (%) =(1- —) x 100%

Trong do:

I (%): Phan trim tc ché gc ty do cua
mau thir;

ODs: Mat d6 quang ctia mau thur;

ODc: Mit d¢ quang ctia mau doi ching.

Thi nghiém duoc lap lai 3 lan. ICs 1a néng
d6 ciia mau co thé trung hoa dugc 50% géc tu do
DDPH'. Gi4 tri ICso ctia mau thir vd mau chiing
dugc tinh dya vao mdi tuong quan tuyén tinh
giita ndng dd mau (C) va phan tram tc ché (1%).

Phuong trinh hdi quy tuyén tinh: y = ax +bduoc
x@y dung dé xac dinh gia tri ICso cua mau thir va
méau chimg. Gia tri ICso ciia mau cang thap
thé hién kha ning chdng oxy hoa ctia mau do
cang cao.

2.3.3. Phuong phdp danh gid kha nang trung
hoa goc tw do ABTS

Kha ning bit gbe tw do ABTS duoc xac dinh
theo phuong phép ctia Re va cong sur [12]. Cation
ABTS+ (2,2’-azinobis(3-ethylbenzothiazoline-
6-sulfonate acid) 14 mot chit phat quang mau
xanh, dugc dac trung & do hz"ip thu 734 nm.
Cation nay dugc tao ra boi qua trinh oxy hoa
ABTS vé6i kali persulfate (K2S;0s). Khi b6 sung
mot chat c6 kha ning chdng oxi hoa vao dung
dich chira ABTS+, cac chat chéng oxi hoa s¢& khur
ion nay thanh ABTS va lam giam d¢ hip thu
quang cua dung dich tai budc song 734 nm. Hoat
tinh bét géc tw do ABTS ctia mau dugc xac dinh
thong qua viéc do do giam do hap thu cua dung
dich & budc song 734 nm so v6i mau ddi ching
va dugc biéu dién théng qua gia trj phan trim tc
ché (I %) dugc tinh theo cong thic:

| % = [(Ao-As) / Ao] x 100 %.

Trong do:

Ao: gia tri mat do quang ctia mau d6i ching;

As: gia tri mat d6 quang ctia mau thi.

Pau tién, chudn bi dung dich ABTS c6 ndng
do 7 mM trong MeOH va dung dich K»S,0g €O
néng d6 2,45 mM trong nudc cat. Sau do, tron
déu hai dung dich nay theo ti 1& thé tich bing
nhau, rdi G trong bong ti & nhiét d6 phong trong
khoéng thoi gian tir 12 dén 16 gid, thu duge dung
dich gbc tu do ABTS*. Pha loang dung dich
ABTS* nay trong EtOH tuyét ddi dén khi thu
duoc dung dich dat do hap thu trong khoang 0,7
+ 0,02 & budc song 734 nm. Cao chiét tong va
phén doan dugc hoa tan va pha lodng trong
MeOH thanh cic nong d6 khac nhau. Trolox
dugc st dung lam ching duwong va dugc hoa tan
va pha lodng trong EtOH thanh mot ddy cac nong
d6 khac nhau. Sau d6, chudn bi hdn hop phan
g gdm 10 pL mAu thir 1an luot 13 cac dung dich
cao chiét hoic chimg duong tai cac ndng d6 khac
nhau va 190 pL dung dich ABTS" da pha loéng
& trén, roi U cac hdn hop nay trong bong t6i &
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nhiét do phong trong 10 phut. Sau khi két thuc
phan tmg, tién hanh do do hap thu quang cua hon
hop tai budc song 734 nm. Mau tring 12 hon hop
gdm 190 pL dung dich ABTS* d3 pha lodng va
10 pL MeOH (ddi véi mau cao chiét) hodc EtOH
(d6i v6i miu chimg duong) duoc tién hanh 1 va
do mat d6 quang trong cing diéu kién twong tu
nhu trén. thi nghiém dugc 1ap lai 3 lan. Gia tri
ICso ciia mau duoc tinh dua vao mdi quan hé
tuyén tinh giita ndng do va phan trim trc ché theo
phuong phap dugc trinh bay trong muc 2.3.2.
Gia tri ICso ctia mau cang thap thé hién kha ning
chéng oxy hoa ciia mau d6 cang cao.

2.3.4. Phuong phdp xdc dinh ham hrong
phenolic toan phan

Ham luong phenolic toan phan ciia cac mau
cao chiét tir phan trén mat dat cua cay dong riéng
CE dugc xac dinh bang phuong phép do quang
phd cua Singleton va cong sy [13], trong do6
Folin-Ciocalteu dugc sir dung lam thudc thir va
acid gallic duoc st dung lam chit chuan. V&
nguyén tic, hop chit polyphenol & trang thai
kiém s& kht phirc hop phosphovonfram-
phosphomolypdat trong thudc thir  Folin-
Ciocalteu. Két qua phan © g tao thanh san pham
¢6 mau xanh lam va c6 do hap thu cuc dai 6 budc
song 765 nm [14]. Acid gallic va cic miu cao
chiét dugc hoa tan va pha lodng trong MeOH
thanh diy cac nong do khac nhau. Thudc thir
Folin- Ciocalteu dugc pha loang 10 lan bang
nuée cat. Na,COs dugc pha trong nudc cét tao
thanh dung dich Na,CO3 6%. Hon hop phan ting
dugc chudn bi bang cach tron 40 uL mau cao
chiét hodc chimg duong tai cic nong do khac
nhau v6i 480 pL thude thir Folin-Ciocalteu 10%
trong 1 phut. Sau d6, bo sung thém 480 puL dung
dich Na,COs 6% vao hdn hop phan tg, rdi dem
U trong bong tdi ¢ nhiét do 40 °C trong vong
15 phit. Mau tring 13 miu chi chira MeOH,
thuoc thir Folin-Ciocalteu va Na:COs duogc
chuén bi trong diéu kién tuong tu v&i mau thi.
Cudi cung, tién hanh do do h:flp thu cuc dai cua
hdn hgp sau phan ung biang may quang phd
Microplate (xMark, Bio-Rad) & budc song
765 nm. Thi nghiém duogc lap lai 3 lan. Tur két
qua do hép thu tai cac néng d0 khac nhau cua
acid gallic, duong chuan va phuong trinh hdi quy

tuyén tinh giita nong do va do hap thu cua acid
gallic dugc xay dung dé woc tinh ham lugng
phenolic toan phan trong cac cao chiét tinh theo
ndng d6 cua acid gallic C (ug GAE/mL). T do,
ham lugng phenolic toan phan trong cic mau cao
chiét duoc x4c dinh bang cong thuc:

TPC = <64z

Co

Trong do:

TPC: ham lugng phenolic toan phan trong
méu thir (mg GAE/g cao chiét);

Ceae: Nong do tuong duong acid gallic tinh
tir duong chuén cia acid gallic (mg GAE/mL);

Co: Nong d6 ctia miu cao chiét (g/mL).

2.3.5. Phwong phdp xdac dinh ham luong
flavonoid toan phan

Ham luong flavonoid toan phan ciia cic mau
cao chiét tir phan trén mat dat cua cay dong riéng
dugc xac dinh bang phuwong phap do quang phd
ciia Pekal va cong sy [15]. V& nguyén tic,
phuong phap nay dua vao phan Ung giita cac
flavonoid c6 trong mau voi hop chat AlCI; tao
thanh san phdm phtrc ¢6 mau vang cam va c6 do
hép thu cuc dai tai budc song 510 nm. Quercetin
dugc str dung 1am chat chuan. Cac mau cao chiét
va chét chuan duoc hoa tan va pha lodng bing
MeOH thanh diy cic nong do khac nhau. Cac
dung dich AICl3 10%, NaNO:2 5% va NaOH 1M
dugc pha lodng bang nudc cat. Hon hop phan
mg duoc chuén bi bang cach tron 240 pL mau
cao chiét hodc chat chuan tai cac néng do khac
nhau vdi 40 pL NaNO2 5% va i ¢ nhiét do phong
trong vong 6 phiit. Sau d6, thém vao hon hop
phan tng 1an luot cac dung dich 1a 40 pL AICIs
10%, 400 pL NaOH 1M va 280 pL EtOH 30%.
Hon hop cudi cung duoc G & nhiét do phong
trong 15 phat. Pbi v6i mau tring, dung dich cao
chiét hay chit chudn duoc thay bang dung dich
MeOH va tién hanh tuong ty nhu trén. Sau khi
két thuc phan tng, tién hanh do d6 hap thu quang
ctia hon hop thu duoc tai bude song 510 nm. Thi
nghiém duogc lap lai 3 lan. Két qua do hép thu
quang cua quercetin dugc s dyung dé xdy dung
dudng chuan va phuong trinh hoi quy tuyén tinh
gitra m01 tuong quan gitra do hap thu quang (A)
va nong do chat chuan (C) Tu phuong trinh
duong chuéan thu duoc va gia tri mat do quang
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ctia mau cao chiét & cung diéu kién, xac dinh
ham lugng flavonoid trong dung dich mau thir
tinh theo ndng d6 cua chat chuan quercetin. Him
luong flavonoid toan phan trong cic miu cao
chiét duoc xac dinh bang cong thic:

TFC =22
Co
Trong do:

TFC: ham luong flavonoid toan phan trong
mau cao chiét (mg QE/g cao chiét);

Co: ndng d6 tuong duong quercetin tinh tir
duong chuén cua quercetin (mg QE/mL);

Co: Nong d6 ctia mau (g/mL).

2.4. Phuwong phdp xir Iy s6 liéu

S6 lidu thu duge trong cac thi nghiém duogc
biéu dién dudi dang gia tri trung binh + d6 1éch
chuan (mean + SD). Su khac biét thong ké giira
cac mau dugc phan tich sir dung phuong phap
théng k& ANOVA, sir dung phan mém SPSS
23.0. Gia tri p < 0,05 dugc xem la khac biét co
¥ nghia thong ké. Cac phép tinh toan va v& do
thi dugc thyc hién bing phin mém Microsoft
Excel 20109.

3. Két qua nghién ciru
3.1. Tac dung chong oxy héa

3.1.1. Phuong phap DPPH

Béng 1. Kha ning trung hoa gbc tw do DPPH
cua cac cao chiét tir phan trén mat dat C. edulis

Mau cao chiét Gia tri ICsp (ug/mL)
Cao MeOH 540,55 + 36,23¢de
Cao n-hexan 556,75 + 35,29¢de
Cao EtOAC 103,73 + 9,802bde
Cao H.0 802,33 + 55,102bce
Acid ascorbic 6,11 + 0,2abcd

Ghi chl: #p < 0,05 khi so sanh véi cao MeOH;
Pp < 0,05 khi so sanh véi cao n-hexan; °p < 0,05 khi
so sanh véi cao EtOAc; %p < 0,05 khi so sanh véi
cao H»0, ¢p< 0,05 khi so sanh véi acid ascorbic.

Két qua d4nh gia hoat tinh chéng oxy hoa cia
cao chiét tong va phan doan tir phan trén mat dat
cua cdy dong rieng CE thong qua kha nang trung

hoa gdc tw do DPPH in vitro duoc trinh bay trong
Béang 1 va Hinh 1.

1400
1200
_-—' 1000
800
600

'\"3-'13 da (g

400

200
o - ™

a 20 40 &0 a0 100
% e ché gic by do
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Hinh 1. D6 thi biéu dién kha ning trung hoa gbc
tu do DPPH cuia cac cao chiét tir phan trén mat dat
cdy CE va chung duong acid ascorbic.

Kha ning trung hoa gbc ty do DPPH ctia cac
cao chiét ti 1& thuan véi néng do thur, khi néng do
thir tang thi phan tram tc ché gdc ty do cua cac
mau thir cling ting theo (Hinh 1). Trong cac mau
thir cao chiét va cao phan doan cua C. edulis, cao
chiét phan doan ethyl acetat thé hién tac dung
chéng oxy hoa tét nhat véi gia tri ICso la 103,73
+ 9,80 ug/mL. Cao chiét phan doan n-hexan va
cao chiét tong methanol c6 kha ning chéng oxy
ho4 twong dwong nhau véi gia tri ICso lan luot 1a
556,75 + 35,29 pg/mL va 540,55 + 36,23 pg/mL
(p > 0.05). Cao chiét nudc c6 kha ning chong
oxy hoa yéu nhat véi gia tri ICso 1a 802,33 *
55,10 pg/mL. Ching duong acid ascorbic thé
hién hoat tinh chéng oxy hoa manh nhit trong
céc mau thir véi gid tri ICso 126,11 + 0,21 pg/mL
(p < 0,05 khi so sanh v&i cac tit ca cac cao chiét)
(Bang 1).

3.1.2. Phuong phap ABTS

Két qua danh gia hoat tinh chdng oxy hoa
clia cao chiét tong va phan doan tir phan trén mat
dat cua cay dong riéng CE thong qua kha ning
trung hoa gbc tu do ABTS in vitro dugc trinh bay
trong Bang 2 va Hinh 2.

Tt Hinh 2, ¢6 thé thiy kha ning trung hoa
gbc tr do ABTS cua ca cao chiét tong va cao
chiét phan doan déu ting dan theo ndng d6 khao
sat. Trong cac mau cao chiét, cao chiét phan
doan ethyl acetat thé hién hoat tinh trung hoa géc
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tu do ABTS manh nhét véi gia tri ICso 1a 76,52
+ 3,57 pg/mL. Cao chiét tong methanol va cao
chiét phan doan n-hexan thé hién hoat tinh chéng
oxy hod tuong ty nhau voi gi tri ICso 1an luogt 13
254,03 + 24,53 va 257,88 + 26,17 pug/mL. Cao
chiét nudc 6 tac dung chong oxy hoa thap nhat
véi gia tri ICso thu dugc la 508,60 + 43,57
pg/mL. Ching duong trolox c6 hoat tinh chéng
oxy hoa manh nhat trong cac mau thir véi gia tri
ICs0 12 6,27 + 0,16 ug/mL (p < 0,05) (Bang 2).

Bang 2. Kha ning trung hoa gdc ty do ABTS ctia
cac cao chiét tir phan trén mat dat CE

Maiu cao chiét Gia tri ICso (Mg/mL)
Cao MeOH 254,03 + 24 53¢de
Cao n-hexan 257,88 + 26,17¢%4¢
Cao EtOAc 76,52 + 3,573bde
Cao H,0 508,60 + 43 572bce
Trolox 6,27 + 0,162bcd

Ghi cha: 2 < 0,05 khi so sanh v6i cao MeOH;
®p < 0,05 khi so sdnh v6i cao n-hexan; °p < 0,05 khi
so sanh véi cao EtOAc; %p < 0,05 khi so sanh véi
cao H»0, ¢p< 0,05 khi so sanh véi trolox.
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Hinh 2. D) thi biéu dién kha nang trung hoa goc tu
do ABTS cua céc cao chiét tir phan trén mat dit cay
CE va chirng duong trolox.

3.2. Xdc dinh ham heong phenolic toan phan

Trong phuong phap xdc dinh ham lugng
phenolic toan phan ciia cic cao chiét, acid gallic
la mot acid hitu co thugc nhém polyphenol dugce
sit dung lam chit chuén. Acid gallic dugc
pha thanh ddy dung dich chuan cé nong d¢ tur
0-500 pg/mL.
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Hinh 3. Pudng chuan cua acid gallic.

Két qua do do hap thu quang cua dung dich
chuén tai cac ndng do cho thay do hap thy quang
cua dung dich chuén ty 1¢ thuan voi néng d0 acid
gallic theo phuong trinh y = 0,003x + 0,0148 v6i
hé s6 R? =0,9991 (Hinh 3). Tir phwong trinh cua
duong chuén thu duge, ham lugng phenolic toan
phan cta cac miu cao chiét duoc tinh theo mg
GAE/g cao chiét va dugc trinh bay trong Bang 3.

Két qua & Bang 3 cho thy trong cac miu cao
chiét, cao chiét phan doan ethyl acetat c6 ham
lugng phenolic toan phan cao nhét véi gia tri 1a
70,93 + 7,18 mg GAE/g cao chiét (p < 0,05 khi
so sanh voi cac cao chiét con lai). Cao chiét tong
methanol va cao chiét phan doan n-hexan chira
ham luong phenolic toan phan thap hon véi gia
tri 1an luot 13 26,92 + 1,71 va 20,34 + 1,10 mg
GAE/g cao chiét. Trong khi d6, ham lugng
phenolic toan phan trong miu cao chiét nudc
thap nhét v6i gia tri 1a 5,31 £ 0,24 mg GAE/g cao
chiét (p < 0,05).

Bang 3. Ham lugng phenolic toan phan
clia cac mau cao chiét CE

Ham lugng phenol

Mau cao chiét toan phan
(mg GAE/g cao chiét)
Cao MeOH 26,92 + 1,71bcd
Cao n-hexan 20,34 + 1,10%¢d
Cao EtOACc 70,93 + 7,184
Cao H,O 5,31 + 0,243P¢

Ghi chi: #p < 0,05 khi so sanh véi cao MeOH;
bp < 0,05 khi so sanh v&i cao n-hexan; °p < 0,05
khi so sanh véi cao EtOAc; 9p < 0,05 khi so sanh

voi cao H0.
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3.4. Xdc dinh ham lwong flavonoid toan phdn

Trong thi nghiém xac dinh ham lugng
flavonoid toan phin cia cic mau cao chiét,
quercetin 13 mot hop chét thudc nhom flavonoid
duoc sir dung lam chét chuan. Quercetin duogc
tién pha thanh diy dung dich chuan c6 noéng do
tir 0 — 600 pg/mL. Két qua do d hap thu quang
cua dung dich chuan tai cac néng do cho théy do
hép thy quang cua dung dich chuan ty 1& thuan
v6i nong dd quercetin theo phuwong trinh
y = 0,0007x + 0,0112 v&i hé sé6 R? = 0,9921
(Hinh 4).

05 y=0,0007x+0,0112

R2=0,9921
0,4
2
©
3 03
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0 200 400 600 800
Nbng d6 Quercetin (ug/mL)
Hinh 4. Puong chuan ctia quercetin.
Bang 4. Ham lugng flavonoid toan phan
ctia cac mau cao chiét CE
} ) Ham luong flavonoid
Mau cao chiét toan phan
(mg QE/g cao chiét)
Cao MeOH 17,21 + 1,34Pcd
Cao n-hexan 13,54 + 2,85%¢d
Cao EtOAc 64,93 + 5,750
Cao nudc 1,25 + 0,373b¢

Ghi chu: #p < 0,05 khi so sanh v6i cao MeOH;
Pp < 0,05 khi so sanh v&i cao n-hexan; °p < 0,05
khi so sanh véi cao EtOAc; 9p < 0,05 khi so sanh

voi cao H»0.

Tir phuong trinh thu dwoc ciia dudng chuan
quercetin, ham luong flavonoid toan phan cua
cac mau cao chiét dugc tinh theo mg QE/g cao
chiét va dugc trinh bay trong Bang 4. Két qua
cho thdy ham luong flavonoid trong cao chiét

phan doan ethyl acetat c6 gia tri cao nhét 14 64,93
+ 5,75 mg QE/g cao chiét (p < 0,05 khi so sanh
voi cac cao chiét con lai). Cao chiét tong MeOH
va cao chiét phan doan n-hexan c6 ham lugng
flavonoid toan phan thap hon dang ké véi gié tri
lan lugt 14 17,21 + 1,34 va 13,54 + 2,85 mg QE/g
cao chiét. Cao chiét nuéc c6 ham luong
flavonoid toan phan thap nhat vai gia tri 1a 1,25
+ 0,37 mg QE/g cao chiét (p < 0,05).

4. Ban luian

Céc gbc tu do 1a cac phan tir c6 cac electron
chua ghép cap l1am cho ching khong on dinh, ton
tai trong thoi gian ngin va c6 kha nang phan tng
manh. Khi cac gbc tu do tin cong cac phan tu
khac, chiing s€ tao thanh mét chudi phan ing gay
hai cho cac t& bao séng. Do su xuét hién cua
nhimg tac dung phu nghiém trong cua cac chat
chbng oxy hod sin c6 trén thi truong hién nay,
nghién ctru tim kiém chét chdng oxy hoa thuc vat
an toan hon dang ngay cang dugc cic nha khoa
hoc quan tdm. Hoat chat chong oxy hoa dong vai
trd quan trong trong viéc ngan chdn va trung hoa
cac gbc tu do, bao vé co thé tranh khoi nhing t6n
thuong do stress oxy hoa gdy ra boi gde tur do [3].

Nghién ctru nay da chung minh dugc tac
dung chéng oxy hoa ciia phan trén mit dit cay
dong riéng CE théng qua phuong phép trung hoa
gbc tu do DPPH va ABTS. Hai phuong phap nay
¢6 wu diém 1a dé thyc hién, chi phi thip, thoi gian
thuc hién nhanh, két qua thu dwoc chinh xac.
Ngoai ra, phuong phap ABTS con c6 uu diém 1a
c6 kha nang hoa tan trong moéi truong dém va
hitu co, nén co thé ung dung dé xac dinh hoat
tinh chéng oxy hoa ctia ca cac hop chat than dau
va than nudc. Ca hai phuong phap déu cho thay
trong cac mau thir cao chiét tdng va cac cao chiét
phan doan, cao chiét phan doan ethyl acetat co
hoat tinh chéng oxy hoa manh nhat véi gia tri
ICso d6i voi phuong phap DPPH va ABTS lan
luot 1a 103,73 + 9,80 va 76,52 + 3,57 ng/mL.
Nghién ctu cua Mishra va cong sy (2011) da
chimg minh hoat tinh chéng oxy hoé cua phan ré
cdy dong riéng CE bang phuong phap DPPH [6].
Nhom nghién ctru ciia chiing toi ciing chi ra rang,
cao chiét phan doan ethyl acetat ctia phan ré CE
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thé hién hoat tinh chéng oxy hoa tét nhét trong
ca hai phuong phap DPPH va ABTS. Bén canh
d6, phan doan ethyl acetat ctia ré ciing thé hién
hoat tinh chdng ngung tap tiéu cau tot. Tir do,
chung t6i da tién hanh phan lap dugc nhing hop
chét c6 hoat tinh oxy hod, chong ngung tap tiéu
ciu tir phan doan ethyl acetat cta ré cii CE [10].
Nhu vay, két qua nghién ctu nay goi y rang,
phén doan ethyl acetat cling 1a dbi tuong nghién
clru tiém ning dé phan 1ap cac hop chat c¢6 hoat
tinh chéng oxy hoa tir phan trén mit dat CE.

Hoat tinh trung hoa gdc tu do cua cac cao
chiét tur phﬁn trén mat dat CE c6 thé 1a do sy ¢
mat cua cac polyphenol, flavonoid va cac hop
chat phenolic. Day la nhitng chat chuyén hoa thir
cip phd bién trong thuc vat va hau hét hoat tinh
chbng oxy hoa cua thyc vat 13 do nhém phenol.
Nhing hop chét nay da duoc cac nha khoa hoc
chimg minh 1a ¢6 nhiéu tac dung sinh hoc quy
nhu chdng ung thu, khang khuan, chng viém,
béo vé tim mach, bao vé than kinh. Céc tac dung
sinh hoc nay thuong lién quan dén kha ning quét
gbc tu do cua ching [16].

Nghién ciru nay cho thdy phan trén mit dat
CE chua ham luong phenolic va flavonoid toan
phan kha cao. Trong cac miu cao chiét, cao phan
doan ethyl acetat ¢c6 ham lugng phenolic va
flavonid toan phan cao nhét lan lugt 1a 70,93 +
7,18 mg GAE/g cao chiét va 64,93 + 5,75 mg
QE/g cao chiét. Viéc xac dinh ham luong
phenolic va flavonoid toan phan dugc tmg dung
rat phd bién dé danh gia hoat tinh chéng oxy hoa
clia cac mau thir [17]. Két qua nay gop phan giai
thich cho két qua hoat tinh chéng oxy hoa manh
nhit ctia cao chiét phan doan ethyl acetat.
Nghién ctru cia Mishra va cdng su ciing bao cao
dich chiét nudc cua phan ré cia CE chira nhidu
ham lugng phenolic toan phan va flavonoid toan
phan lan luot 1a 42.71 mg GAE/g cao chiét va
21.92 mg QE/g cao chiét [6]. Nhom nghién ciru
cua Zhang va cong su da phan 1ap dugc cac hop
chat flavonoid va phenolic tir phan ré ciia CE va
ching minh duoc hoat tinh chdng oxy hoa cia
chang [7]. Phan tng véi thudc thi Folin-
Ciocalteu ctia cac hop chat phenolic khac nhau
phu thudc va sé lugng nhém phenol c6 trong hop
chat. Cac hop chét phenolic c6 do hoa tan khac

nhau trong cdc dung modi khéc nhau. Kha nang
hoa tan cua hop chat vao dung mdi anh huéng
tryc tiép dén viéc chiét xuat cac hop chét
phenolic. Nghién ctru nay cho thiy ethyl acetat
12 dung mdi tt dé phan lap cac hop chat phenolic
va flavonoid tir phan trén mit dit cua CE.

5. Két luan

Nghién ctu da chirng minh dugc tac dung
chéng oxy hoa va danh gia dwoc ham lugng
phenolic toan phan, flavonoid toan phan cia cac
cao chiét tong va phan doan tir phan trén mat dat
ciy dong riéng CE. Trong cac miu cao chiét, cao
chiét phan doan ethyl acetat c6 hoat tinh oxy hoa
manh nhét véi gia tri ICso dbi voi phuong phap
DPPH va ABTS lan luot la 103,73 + 9,80 va
76,52 + 3,57 ng/mL. Pong thoi, cao chiét phan
doan ethyl acetat cling chtra ham lugng phenolic
toan phan va flavonoid toan phan cao nhét véi
gia tri TPC, TFC lan luot 1a 70,93 + 7,18 mg
GAE/g cao chiét va 64,93 + 5,75 mg QE/g cao
chiét. Pay 1a két qua nghién ctru c6 ¥ nghia khoa
hoc ré“lng phﬁn trén mat dat cua cay CE, dac biét
1a cao chiét ethyl acetat 1a mot ngudn thuc vat
tiém nang dé nghién ctru, tim kiém céac hoat chat
chbng oxy hoéa.

Loi cam on

Nghién ctru ndy dugc tai trg boi Dé tai
nghién ctru khoa hoc cdp Vién Han 1am Khoa
hoc Cong nghé Viét Nam, thugc Chuong trinh
thu hdt cac nha khoa hoc tré trinh d6 cao (Ma sb
dé tai: THTEXS.04/22-24).
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