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Nghién ctru nay nhim danh gia dong thoi hoat tinh khang oxy héa va khang viém cua chiét xuit giau
anthocyanin tir gao nép than (Oryza rufipogon L.). Anthocyanin duoc chiét bang dung méi ethanol axit
hoéa, sau d6 hoat tinh khang oxy hoa dugc khao sat thong qua cac phuong phap DPPH, ABTS, FRAP,
RP va thir nghiém khang viém dwa trén sy (rc ché bién tinh protein BSA. Két qua cho thdy chiét xut
anthocyanin voi ham luong tong 12,18 mg/g,, thé hién hoat tinh khang oxy héa manh phu thudc ndng
do6, voi gia tri ICs 1an lugt 1 20,51 pg/mL (DPPH) va 9,14 pg/mL (ABTS). Két qua FRAP va RP cho

thiy, chiét xuét c6 kha nang khir Fe’

“thanh Fe*" va cho electron 15 rét, tuy nhién hiéu luc thip hon so

v6i Trolox khi quy d6i vé& ndng do twong duong, mic du thap hon so voi diclofenac sodium. Céc két
qua thu dugc khang dinh tiém nang (mg dung cua anthocyanin tir gao nép than nhu mot nguén chat
chong oxy hoa va khang viém ty nhién trong linh vuc thuc pham chtc nang va dugc pham.

Tir kKhéa: Anthocyanin, gao nép than, Oryza rufipogon L., khang oxy héa, khdng viém.

1. DAT VAN BE

Gao nép than (Oryza rufipogon L.) 1a mot
gidng lna ban dia c6 gia tri dinh dudng va sinh
hoc cao, dic biét ndi bat nho ham luong
anthocyanin phong pht tap trung chu yéu & lop
vo cam. Do vdy, gao n€p than khong chi la nguén
thyc phim truyén thong ma con la ngudn
anthocyanin ty nhién doi dao véi nhiéu tiém ning
sinh hoc [1]. Anthocyanin & nhém hop chat
polyphenol tan trong nudc thudc ho flavonoid,
chiu trach nhiém tao nén mau tim den déc trung
cua gao. Nhiéu nghién ctru di chi ra ré\ng, gao
nép than chra ham lwong phenolic téng va
anthocyanin cao hon dang ké so v&i gao trang
hodc gao lit thong thuong, trong d6 cac hop chét
chinh bao gém cyanidin-3-glucoside va peonidin-
3-glucoside [2, 3]. Khong chi dong vai tro 1a chat
tao mau tu nhién, anthocyanin trong gao nép than
con goép phan quan trong vao cac hoat tinh sinh
hoc, dic biét 1a kha ning chong oxy hoa, tir d6
lam tang gia tri tng dung cda loai nguyén li¢u
nay trong linh vy thyc pham chirc nang [4].

Vé ban chit hoa hoc, anthocyanin la cac
glycoside cua anthocyanidin, co ciu truc giau
nhém hydroxyl va lién két 7 lién hop, gitp chung
¢6 kha nang cho - nhan electron hi¢u qua, tr d6

trung hoa cac gdc tu do [5]. Hoat tinh chéng oxy
héa cua anthocyanin dugc xem la modt trong
nhitng yéu t6 quan trong nhit gop phan bao vé té
bao khdi stress oxy hoa - nguyén nhan chinh gay
ra nhiéu bénh 1y man tinh nhu tim mach, ung thu
va dai thao duong [6]. Cac nghién ciru dich té hoc
va lam sang cing ghi nhén rang, viéc tidu thu
thyc pham giau anthocyanin c6 lién quan dén
gidm nguy co mic cac bénh chuyén hoa va cai
thién strc khoe tim mach [7, 8]. Co ché hoat dong
sinh hoc ctia anthocyanin dwoc thé hién théng qua
nhiéu con dwdng khac nhau, trong do, kha nang
chdng oxy hoa bao gdm viéc quét gbc tu do
(DPPH, ABTS), chelat ion kim loai chuyén tiép
(Fe**, Cu®) va trc ché qua trinh peroxid hoa lipid
trong mang té bao [5], [9]. Pdi v6i gao nép than,
cac nghién ctru thyc nghiém cho thay, chiét xuat
giau anthocyanin c6 kha niang chéng oxy hoa
manh thong qua cac phuong phap danh gia phd
bién nhu DPPH, ABTS, FRAP va RP, dong thoi
thé hién kha nang rc ché phan tmg viém dang ké.
Diéu nay cho thdy tiém ning 16n ctia anthocyanin
tur £gao nep than trong viéc phat trién cac san
pham chirc ning [10].

Cac nghién ctru gan day cho thay, gao mau la
ngudn giau anthocyanin v6i nhidu hoat tinh sinh
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hoc c6 lgi. Gao den va gao dé c6 kha nang chéng
oxy hoa va khang viém dang ké nho ham lugng
anthocyanin cao, dic biét 1a cyanidin-3-glucoside
(C3G) va peonidin-3-glucoside (P3G). St dung
HPLC va LC-MS/MS, cac nghién ctru da xéc
dinh C3G va P3G la nhimg anthocyanin chu yéu
trong gao den, trong d6 C3G thuong 1a hop chét
chiém wu thé [11, 12]. Pang cha ¥, Umsumarng
va cs (2025) ghi nhan phan doan giau
anthocyanin tir gao nép than chira chu yéu C3G
va P3G theo phan tich HPLC, dong thoi thé hién
hoat tinh chéng oxy hoa manh va lam giam dang
ké sy biéu hién cua cac cytokine tién viém nhu
IL-6, IL-1B va IL-18 thong qua co ché wc ché con
duong NLRP3 inflammasome [13]. Nhiing két
qua nay cho thdy, anthocyanin khong chi 1 hop
chat tao mau dic trung ma con la thanh phéan
quan trong gop phan tao nén gi tri chtrc ning cua
gao mau. Mic du di c6 nhiéu nghién ctru chimg
minh cac hoat tinh sinh hoc riéng 1é cua
anthocyanin, ddc biét 1a kha ning chng oxy hoa
hoac khang viém, nhung cac nghién ctru danh gia
dong thot hai hoat tinh ndy tir nguén gao nép than
trong tai Viét Nam van con han ché va chua c6 su
hé théng hoa diy du. Do do, viéc danh g1a toan
dién hoat tinh khang oxy hoa va khang viém cua
chiét xuat anthocyanin tir gao nép than la can
thiét nham 1am rd tiém nang ing dung cua hop
chét nay trong linh vuc thuc pham chirc ning,
duoc pham va bao vé sttc khoe con nguoi. Trén
co s& do, nghién ctru nay dugc thyc hién nhim
danh gia dong thoi hai hoat tinh sinh hoc quan
trong ctia anthocyanin tir gao nép than, gop phan
b6 sung dir liéu khoa hoc va dinh hudng khai thac
hiéu qua ngudn nguyén liéu ban dia.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Gao nép than sir dung trong nghién ctru duoc
canh tac trong diéu kién VietGAP, thu thap tr
phuong My Xuyén, thanh phé Cén Tho. Sau khi
lam sach va say ¢ 50°C trong 2 gi0, gao dugc
nghién min dé thu dugc bot gao c6 do am < 10%
va bao quan ¢ nhiét d6 4°C dung cho toan bd
nghién ctu.

Ethanol (Sigma-Aldrich, 99,5%), methanol
(Sigma-Aldrich, 99,7%), axit hydrochloric/HCI
(Sigma-Aldrich, 36,5%), ethyl acetate (99,5%)
dugc sir dung lam dung moi va chat diéu chinh

pH. Céc thubc thir phan tich hoat tinh gom:
DPPH (2,2-diphenyl-1,1-picrylhydrazyl) (Sigma-
Aldrich,  90%), ABTS  (2,2"-azinobis-(3-
ethylbenzothiazoline -6-sulfonic acid)) (Sigma-
Aldrich, 98%), kali persulfat (K,S,0g) (Xilong,
99%) va Trolox (chuan dbi chimg dwong cho cic
phép thir chdng oxy héa), TPTZ (2,4,6-Tris(2-
pyridyl)-s-triazine),  (Sigma-Aldrich,  99%),
FeCl3.6H,O (Xilong, 99%), KsFe(CN)g (Sigma-
Aldrich, 99%), dém sodium acetate (pH 5,5).
Diclofenac sodium dugc st dung lam d6i chimg
duong trong phép thtt khang viém dua trén mod
hinh bién tinh protein. Cac héa chat déu dat tiéu
chuén phan tich.

2.2. Phwong phap nghién ciru

2.2.1. Chiét xudt anthocyanin

Quy trinh chiét anthocyanin duoc thuc hién
dya trén tham khao cac thong sd tir cac nghién ciru
trude day, cu thé nhu sau: Bot gao nép than duoc
chiét bang ethanol 50% dugc diéu chinh pH vé 2
bang axit hydrochloric 5%, véi ty 1¢ nguyén liéu:
Dung moi la 1: 20 (g/mL), 0 & 55°C trong 50 phut
[1], [14]. Sau khi thu nhan dich chiét, tién hanh co
quay chan khong dé thu duoc dich c6 dic va tién
hanh siy thing hoa thu nhan bt dé danh gia hoat
tinh khang oxy hoa va hoat tinh khang viém.

2.2.2. Xac dinh hoat tinh khang oxy hoa

- Xac dinh hoat tinh khang theo phwong phdp
DPPH

Dung dich DPPH (0,1 mM) dugc chuan bi
trong methanol. Mau dich chiét anthocyanin tir
gao nép than duogc pha & cic nong do khac nhau
(0, 25, 50, 75, 100, 125 pg/mL). Hon hop gdom 2
mL mau va 4 mL dung dich DPPH dugc U trong
t6i 30 phut ¢ nhiét 46 phong, sau d6 do do hap
thy & 517 nm bang miy UV-Vis [15]. Trolox
(ndng do 0, 2, 4, 6, 8, 10 hg/mL) duge su dung
lam d6i ching duong. Phan trim trc ché DPPH
dugc tinh theo cong thuce (Eq.1):
(Agsiching —Amiu) x 100 (qu)

Agsi ching

% e ché —
Trong d6: Asz; hin g 1 d6 hép thu quang phd

cia ddi ching methanol; A3, 1a do hap thu
quang phd cua mau dich chiét anthocyanin da
tinh sach.

Gia trj nong do Grc ché DPPH 50% (ICso)
duoc dung dé thuc hién kha nang ttc ché DPPH
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cua méu thir nghiém. ICso xac dinh tir phuong
trinh do thi hoi quy.

Xdc dinh hoat tinh khang theo phwong phap
phwong phap ABTS

Dung dich ABTS+" duoc tao bang phan img
giita ABTS (2 mM) va K;S,05 (2.45 mM), dé
trong bong toi & nhiét 6 phong 12 - 16 gid trude
khi st dung. Dung dich duogc pha lodng bang
methanol sao cho d6 hép thu tai 734 nm khoang
0,700 + 0,020 [16]. Hon hop gdm 1 mL miu va 4
mL dung dich ABTSe" dugc 0 trong 6 phut ¢ o nhiét
do phong, sau do do quang ¢ 734 nm. Cac nong do
mau st dung gém 2, 4, 6, 8, 10 ug/mL. Trolox
(ndng d6 0, 2, 4, 6, 8, 10 pg/mL) dugc dung lam
ddi chimg duong. Déi chimg am la ethanol khong
c6 mau chira anthocyanin. Phan trim tc ché
ABTS duoc tinh theo cong thirc (Eq.2):

(Ag5ichimg —Amiu) x 100 (qu)

Agai chimg

% (e ché =

Trong do: Ags; chimg 18 d0 hép thu quang
phd ciia hdn hop dung dich ABTSe* va ethanol;

A, 12do hap thu quang pho cta hén hop dung
dich ABTSe"*
tinh sach.

Phwong phap FRAP

Hoat tinh khtr st dugc xac dinh theo FRAP
dua trén kha nang khir Fe** thanh Fe*" trong moi
truong axit, sau do tao phirc mau véi TPTZ va do
tai 593 nm. Thudc thir FRAP dugc chudn bi bang
cach phéi tron dung dich dém acetate (300 mM,
pH 3,6), dung dich TPTZ trong HCI (40 mM) va
FeCl3:6H,0 (20 mM) theo ty 1¢ thé tich 10: 1: 1.
Dich chiét anthocyanin (50 - 250 pg/mL) dugc
tron voi thude thir FRAP theo ty 16 1 : 2 (v/v), &
trong tdi 30 phut va do ODsos. Trolox (0 - 25
ng/mL) dugc dung dé xay dung dudng chuin va
quy ddi két qua sang Trolox tuwong duong theo
mé ta cia cac nghién ctru téng hop tGng dung
FRAP [17].

Phuong phap RP

va mau dich chiét anthocyanin da

Kha nang cho electron (RP- Reducing Power)
dugc danh gia theo phuong phap Oyaizu. Trong
phan ng nay, cac chat chdng oxy héa co6 trong
miu s& chuyén ion sit Fe** thanh Fe*". Sau do,
Fe’* phan g voéi kali ferricyanide (20 mM) tao
thanh hop chit mau xanh, co thé do duoc béng

miy O budc song 700 nm. Mau chiét xuét
anthocyanin (0 - 250 pg/mL) dugc tron voi dém
phosphate 0,2 M (pH 6,6) va u & 50°C trong 20
phat. Sau d6 bd sung trichloroacetic axit 10% dé
dimg phan tng, 1iy dich phan tng pha véi nudc
cat va FeCls 0,1%, roi do do hép thu tai 700 nm
[18]. Gia tri OD tang phan anh kha ndng khir
manh hon. Trolox duoc sir dung dé quy ddi gia tri
twrong duong khi cin so sanh dinh luong.

2.2.3. Xac dinh hoat tinh khang viém in vitro

Hoat tinh khang viém in vitro dugc danh gia
thong qua kha nang wc ché bién tinh albumin
huyét thanh bo (BSA) do nhiét - mot mo hinh
thuong dung dé sang loc tac nhan c6 tiém ning
chéng viém lién quan dén 6n dinh cdu trac
protein. Thur nghiém bién tinh protein dugc thuc
hién theo phuong phap cia M. Rahman va cs
(2010) va L. K. Ky va cs (2021) [19, 20] v6i mot
s6 didu chinh phu hop, cu thé: Hon hop phan tng
(4 mL) gdbm 1 mL mau anthocyanin gao nép than
(50 - 250 pg/mL), 1 mL. BSA 1% va 2 mL dém
acetate (0,025 M, pH 5.5). Hon hop duoc o1 & 37
+ 2°C trong 15 phut, sau d6 gia nhiét & 70°C
trong 5 phut dé cam tng bién tinh, lam ngudi va
do d@o hép thu tai 660 nm. Diclofenac sodium (0 -
100 pg/mL) dugc xir Iy tuong tu nhu ddi chimg
dwong. Phan tram ¢ ché bién tinh dugc tinh theo
cong thie (Eq.3):

Phﬁn tram (¢ ché bién tinh protein (%) =
%2721 % 100 (Eq.3)

Trong d6: Ag 1a gia tri mat do quang ctia mau
ddi chimg; A 14 gi4 tri mat 6 quang cta mau thr.

2.2.4. Phuong phap xac dinh ham luong

anthocyanin tong

Ham lugng anthocyanin tong sb dugc xac dinh
theo phuong phéap pH vi sai dugc mé ta boi Pedro
va cs (2016) [1]. Nguyén tic ctia phuong phap dua
trén sy thay doi cau tric phén tir ciia anthocyanin &
cac moi trudng pH khéac nhau, dan dén sy thay do6i
kha niang hip thu anh sang. Dich chiét duogc pha
lodng riéng biét bang dung dich dém KC1 0,025 M
(pH 1,0) va dung dich dém natri acetat 0,4 M (pH
4,5). Sau khi 6n dinh trong diéu kién t6i & nhiét do
phong trong 15 - 30 phat, d6 hip thu quang cia
cac mau duoc do tai bude song 520 nm va 700 nm
bang may quang phd UV-Vis. Gia tri 46 hap thu
duoc tinh theo cong thirc:
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A<DF <MW=V
exL
TI‘OIlg do: A la (ARmax" A7\700) pH=1"—" (Ahma)‘( -

Ax700) pH = 455 DF 1a h¢ so pha loang; L la chiéu

dai cuvet (1 cm); MW 1a khdi lwong phén tir cua

cyanidin 3-glucoside, MW = 4492 g/mol; V la

Anthocyanin (mg/g)= o

thé tich dung dich mau sau pha loang (mL); & 1a

hé sé hap thu mol (L.mol™.cm™), & = 26900 1.mol"
"em™; m 1a khéi lugng miu (g).

2.3. Phwong phap xir Iy s liéu

Céc thi nghiém duoc thyc hién lap lai 3 lan.
Dt liéu duoc xu ly bang phan mém Minitab va
Microsoft Excel 2019 d¢ phan tich thong ké so
liéu thi nghi€m va danh gia su khac biét giita cac

100 1
y=0.3103x +43.636

R2=0,9851

0 25 100
Nong d6 mau (ug/mL)

(=<
o
i

Phan trdm 1rc ché DPPH (%)

50 75 125

(A)

mau Gia tri ICso duoc xac dinh tir duong h01 quy
tuyen tinh biéu dién moi quan hé giita nong do
mau va phan trim tc ché.

3. KET QUA NGHEN CUU VA THAO LUAN

3.1. Hoat tinh khang oxy héa theo phuong
phap DPPH, ABTS

Kha ning khang oxy hoa cua chiét xuat giau
anthocyanin tir gao nép than duoc d4nh gia thong
qua hai phuong phap phd bién 1a bat gbc tu do
DPPH va ABTS. Day 1a cac phuong phap duogc
st dung rong rai nham xac dinh nang luc cho
electron hodc hydrogen ctia hop chét chéng oxy
hoa trong hé in vitro. Két qua dugc thé hién qua
hinh 1 va 2.

E 100
g s ¥ =6.1455x - 0,2791
2 2=0,997
2 o R2=0,9972
28
,E 40 4
"E 20 4
~ 0 . v v v ,
0 2 4 6 8 10
Noéng d6 mau (ug/mL)
(B)

Hinh 1. Két qué kha ning bit gbc tu do DPPH ciia dich chiét giau anthocyanin (A)

va dbi chirng trolox (B)

Hinh 1 cho thdy, chiét xut anthocyanin voi
ham luong tong 1a 12,18 ' mg/gu tr gao nép than
thé hién hoat tinh bét goc tw do theo xu hudng
phu thudc ndng do. Cu thé, phan trim trc ché gbc
DPPH ting tir 49,81% ¢ néng d6 25 pug/mL 1én
dén 80,94% + 0,27 tai 125 pg/mL. Mbi quan hé
tuyén tinh giita ndng d6 va kha ning trc ché dugc
thé hién qua phuong trinh hoi quy y = 0,3103x +
43,636 voi hé sd twong quan cao (R? = 0,9851),
cho thdy do tin cdy cua mé hinh va kha niang du
doan hiéu qua chong oxy héa cua maiu. Gia tri
ICsp ctia dich chiét dwoc xac dinh la 20,51
pg/mL, phan 4anh mtc d6 hi¢u qua trung binh
trong viéc trung hoa gbc DPPH. So sanh véi chit
chuén Trolox (ICsp = 8,18 pg/mL), hoat tinh cta
dich chiét thip hon, diéu nay phu hop véi ban
chét cua Trolox 1a mot dan xuat tan trong nudc
cua vitamin E ¢6 kha ning chéng oxy hoa manh
va on dinh [21]. Tuy nhién, gia tri ICsy thu dugc
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van nam trong khoang dang ké ddi véi cac hop
chat ty nhién giau polyphenol, dic biét la
anthocyanin. Cac nghién ctu trudc day da chi ra
rang anthocyanin c¢6 kha ning khang oxy hoa
thong qua co ché cho proton, on dinh géc tu do
va tao phirc v6i cac ion kim loai chuyén tiép, tir
d6 1am giam qué trinh oxy héa [22]. Do do, két
qua nay chimg minh dich chiét anthocyanin tir
gao nép than co tiém ning tmg dung nhu mot
ngudn chit chdng oxy héa ti nhién.

D6i v6i phuong phap ABTS, chiét xuat
anthocyanin gao nép than thé hién hoat tinh
khang oxy héa cao hon rd rét so véi DPPH. Phan
tram uc ché gbc ABTSe’ ting tuyén tinh theo
ndng d6 véi phuong trinh hdi quy y = 6,1698x -
6,4182 va hé s6 twong quan rit cao (R2 = 0,9972).
Gia tri ICsp ciia mau dat 9,14 pg/mL, thiap hon
dang ké so véi gia tri ICsy trong phép thir DPPH,
thé hién kha ning phan tmg hi¢u qua hon véi gbc
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ABTS. Su khac biét nay co thé duoc giai thich
boi dic tinh cua géc ABTSe" ¢6 tinh phan cuc
cao, cho phép tuong tac tot hon véi cac hop chat
anthocyanin giau nhém hydroxyl phan cyc [16].
Nguoc lai, DPPH la géc tu do c6 tinh ky nudce
hon, c¢6 thé han ché kha ning tiép can va phan
{ing ctia cac hop chat phan cuc nhu anthocyanin.

S 100 4
w
& 80 -
g y=6.1698x - 6.4182
e R?=0,9972
o
(o}
=40 o
&
2 20 4
-
~ 0 r v r v \
0 2 4 6 8 10
Nong d¢6 mau (pg/mL)
(A)

Khi so sanh v6i Trolox trong cung diéu kién thi
nghiém, gia tri ICso cua Trolox trong phép thu
ABTS 14 7,12 pg/mL, chi thap hon khoang 2
pg/mL so voi mau. Khoang chénh léch nho nay
cho thdy dich chiét anthocyanin c6 hoat tinh
khang oxy hoa gan twong duong véi chat chuén
trong h¢ ABTS.

100 4

-4
o
M

y=6.1223x +6.421
R2=0,9956

Phan trim ttc ché ABTS (%)
(=
o

0 2 4 6 8 10
Nong d6 mau (jig/mL)

(B)

Hinh 2. Két qua kha niing bat gbc tw do ABTS cua dich chiét giau anthocyanin (A)
va doi chirng trolox (B)

Nhin chung, két qua tir ca hai phuong phap
déu thé hién chiét xuat anthocyanin tir gao nép
than c6 hoat tinh khang oxy hoa dang ké, dic biét
hiéu qua trong hé¢ ABTS. Su khac biét gitra hai
phuong phap ciing nhin manh tim quan trong ctia
viéc sir dung da phuong phap trong danh gia hoat
tinh chéng oxy héa nham phan anh toan dién dic
tinh cta hop chat. Nhitng phat hién nay phu hop
v6i cac nghién ctu trude day vé anthocyanin
trong gao mau, ching to chiét xuit anthocyanin
tir gao nép than 1a ngudn chat chong oxy hoéa tu

1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0 +

y=0.0036x +0.1524

Do llép thu ¢ 593 nm (OD)

nhién tiém niang cho img dung trong thyc pham
chttc nang va dugc pham [2].

3.2. Khdao sat hoat tinh khang oxy héa theo
phuwong phap FRAP, RP

Hoat tinh khang oxy héa cua chiét xuat
anthocyanin tir gao nép than dugc tiép tuc danh
gia thong qua hai phuong phap dua trén co ché
cho electron va kha nang khu ion kim loai la
FRAP va RP (Hinh 3 va 4). Cac phuong phap nay
phan anh nang Iyc chong oxy héa theo huéng khir
(reducing capacity), b6 sung cho cac phép thir bat

g6c¢ tu do nhu DPPH va ABTS.
A L6

S 14 y=0.0516x +0.1339

g 12 R?=0.9849

g 10

® 08

2 06

=

&€ 04

] 02

0 50 100 150 200 250
Nong d¢ mau (ug/mL)

(A)

0.0 +
0 5 10 15 20 25
Néng do mau (pg/mL)

B)

Hinh 3. Két qua kha niing khang oxy héa theo phwong phap FRAP cuaa mau anthocyanin (A) va
doi chirng trolox (B)

Trong phep thu FRAP (Hinh 3A), gia tri d6
hép thu tai 593 nm tang tuyén tinh theo nong do

46

mau trong khoang 50 - 250 pg/mL, tr 0,361 +
0,006 dén 1,086 + 0,010, véi hé s6 twong quan R?
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= 0,9806, cho théy mbi quan hé¢ chat ché gitra
nong do va kha niang khir Fe**. Khi quy di sang
Trolox twong duong, gia tri nay tang tr 4,40 -
18,45 ug/mL, ching t6 chiét xudt anthocyanin
gao nép than thé hién tinh sinh hoc dang ké. Tuy
nhién, khi so sanh tai cung muc hép thu (OD =
0,5), chiét xuat anthocyanin can n6ng do 96,56
pg/mL, cao hon dang ké so vé&i Trolox (7,09
ng/mL), twong tmg thap hon khoang 13,62 1an vé
nang lyc khir. Sy khac biét nay co thé duogc giai
thich boi ban chat ciia anthocyanin 1a hdn hop
polyphenol tu nhién, trong d6 hiéu qua cho
electron phu thudc vao céu triic vong flavonoid
va s6 lwong nhom hydroxyl. Cac nghién ctru
trudc ddy cho thay anthocyanin c6 kha niang khir
Fe’* nhd cac nhom - OH & vi tri ortho trén vong
B, tuy nhién hiéu lyc thuong thdp hon cac chét
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Hinh 4.
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chuan tong hop nhu Trolox do khac biét vé cau
trac va do tinh khiét [5].

Dbi v6i phép thir RP (Hinh 4A), gia tri tai d6
hap thu 700 nm cuda chlet Xudt anthocyanin gao
nép than ciing ting tuyén tinh theo ndng do, tir
0,128 £ 0,002 (50 pg/mL) 1én 0,418 £ 0,005 (250
ug/mL), phan anh kha ning cho electron ciia mau
trong hé phan tmg ferricyanide. Khi quy ddi sang
Trolox twong duong, gia tri tang tir 3,66 - 45,09
ug/mL, cho thdy xu huéng gia ting rd rét vé hoat
tinh khir theo ndng do. Tuy nhién, tai mirc OD =
0,5, anthocyanin dat 294,2 pg/mL, cao hon
khoang 5,25 1dn so véi Trolox (56 pg/mL), cho
thdy dugc rang anthocyanin can néng d 16n hon
dé dat cing mirc do hip thu twong dwong voi
trolox tir d6 khang dinh hiéu lyc khir cia mau
thip hon so v6i chat chuan.

0.5 -
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Két qua kha niing khang oxy héa theo phwong phap RP ciia miu anthocyanin (A)

va dbi chirng trolox (B)

So sanh giira hai phuong phap, c6 thé nhan
thdy chiét xuat anthocyanin thé hién hoat tinh khir
ro rét trong ca FRAP va RP, nhung mitrc d6 khac
nhau tuy theo hé phan tng. FRAP phan anh kha
nang khir Fe’*- TPTZ trong mdi trudng axit, trong
khi RP danh gia kha nang cho electron thong qua
hé ferricyanide, do do6 sy khac biét két qua gitra
hai phuong phap 1a phu hop véi dédc tinh phan
Umg cua anthocyanin. Ngoai ra, khi so sanh voi
két qua trong phuong phap DPPH va ABTS ¢
trén, c6 thé thay anthocyanin tir gao nep than thé
hién hiéu qua cao hon trong co ché bét gdc tu do
s0 v6i co ché khir jon kim loai. Xu hudng nay di
dugc ghi nhan trong nhiéu nghién cttu, cho théy
anthocyanin ¢ hoat tinh ndi bat trong viéc trung
hoa gbc tw do nhd kha niang cho hydrogen hoic
electron truc tiép, trong khi kha nang khor kim
loai thuong & murc trung binh [9].
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Nhu vay, chiét xuat anthocyanin tir gao nép
than c6 kha ning chdng oxy hoa théng qua co ché
cho electron va khtr ion kim loai, mac du hiéu luc
thap hon so voi Trolox. Tuy nhién, sy gia ting
tuyén tinh theo ndng do va gia tri Trolox tuong
duong tuong déi cao cho thdy tiém ning tmg
dung cua nguon hop chat ty nhién nay nhu mot
tac nhan chéng oxy hoa trong thyuc pham chuc
ning va duoc pham.

3.3. Panh gia hoat tinh khing viém cua
anthocyanin tir O. rufipogon L.

Khi dun néng BSA bi bién tinh va biéu hién
cac khang nguyén lién quan dén phan tmg qua
man loai III va c6 lién quan dén cac bénh nhur:
Bénh huyét thanh, viém cau than, viém khép
dang thap va bénh lupus ban d6 hé théng. Vi vy,
xét nghiém nay dugc ap dung cho cac hop chét
phéat hién c¢6 thé on dinh protein khoi qua trinh
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bién tinh. M6t s6 thude chéng viém khong steroid
nhu Indomethacin, Ibufenac, Diclofenac natri,
axit salicylic va axit flufenamic ngan ngura su
bién tinh ctia BSA & pH bénh 1y (6,2 - 6,5) [23].
Két qua thir nghiém hoat tinh khang viém cua
anthocyanin va dbi chl'mg chudn dichlofenac
duorc trinh bay ¢ hinh 5. Két qua cho thay, chiét
xuit anthocyanin thé hién hoat tinh trc ché bién
tinh protein phu thudc noéng do trong khoang

60 - .
~ y =0.229x - 1.3907 '
& 501 R?=0.9884 .
] g
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2
= 30 1 R
= 20 s
& 10 >
0
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(a)

khao sat tir 50 - 250 pg/mL. Cu thé, phan trim trc
ché ting tr 11,45% =+ 0,42 (50 pg/mL) lén
57,92% + 0,53 (250 pg/mL), voi gia tri ICsp =
224,414 pg/mL. Piéu nay chimg to, anthocyanin
gao nép than c6 kha nang 6on dinh cu trac protein
trong diéu kién gy bién tinh boi nhiét, tir d6 gop
phan han che cac phan ung viém lién quan dén
bién d6i cau tric protein.

=)
S

&
o e ]
- 30 y=08586x - 04587 .
5 R2=0.9972 o
o 604 e
= o
g 407 T
_E 20 1 T
~
0 . - - . .
0 20 40 60 80 100

Nong d6 mau (ppm)

(b)

Hinh 5. Két qua kha ning irc ché bién tinh BSA ciia anthocyanin (a)
va doi chirng chuan dichlofenac (b)

So sanh vé&i ddi ching duong diclofenac
sodium, mot thudc khang viém khong steroid
(NSAID) dién hinh, cho gia tri ICso = 58, 77
pg/mL, thip hon khoang 3,8 lan so v&i mau
anthocyanin. Sy khac bi€t nay la phu hop do
diclofenac 1a hop chét tong hop c6 co ché tic
dong dac hiéu thong qua uc ché enzyme
cyclooxygenase (COX), trong khi anthocyanin 1a
hdn hop polyphenol ti nhién véi co ché tac dong
da dich va hiéu lyc thuong thdp hon trong cac md
hinh in vitro [8]. Su bién tinh protein dwoc xem la
mot trong nhitng yéu td gop phan kich hoat phan
ung viém thong qua viéc hinh thanh cac khang
nguyén méi, tir d6 dan dén phan mg qua man va
céc bénh 1y nhu viém khép dang thap, lupus ban
d6 hé théng va viém cau than [24]. Kha nang wc
ché bién tinh BSA cua anthocyanin c6 thé lién
quan dén dic tinh héa hoc ctiia nhom hgp chat
nay. Cu thé, anthocyanin chira nhiéu nhém
hydroxyl (-OH) ¢6 kha ning tao lién két hydro va
tuong tac voi protein, tir d6 giup 6n dinh cau trac
bac ba cua protein va han ché su bién tinh do
nhiét hoac stress oxy hoéa [5]. Ngoai ra, cac
nghién ctu truéc day cing chi ra rang
anthocyanin c6 thé diéu hoa cac con dudng tin
hiéu viém nhu e ché hoat hoa NF-kB, giam biéu

hién cac cytokine tién viém (TNF-o, IL-6) va
enzyme COX-2, qua d6 gop phan lam giam phan
ung viém & muc té bao [7]. Mac du hiéu luc
khang viém cua anthocyanin thip hon so voi
diclofenac sodium, két qua thu dugc van khing
dinh réng, chiét xuat anthocyanin tir gao nép than
c6 tiem  nang khang viém dang ké khi xét dén uu
diém vé ngudn gdc ty nhién va do an toan sinh
hoc. Hoat tinh nay, két hop voi kha ning chong
oxy hoa manh da dwgc ching minh, cho thay
anthocyanin tr gao nép than 1a img vién tiém
nang trong phat trién cac san pham thuc pham
chuc nang va hd tro diéu tri cac bénh lién quan
dén stress oxy hoa va viém man tinh.

4. KET LUAN

Chiét xuat giau anthocyanin tir gao nép than
c6 hoat tinh khang oxy hoa va khang viém dang
ké trong diéu kién in vitro. Hoat tinh khang oxy
hoa dugc thé hién rd rét thong qua nhidu co ché
khac nhau, bao gdm kha ning bit gbc ty do
(DPPH, ABTS) va nang luc khir (FRAP, RP),
trong d6 hiéu qua ndi bat hon ¢ co ché trung hoa
géc tu do. Dbi voi hoat tinh khang viém, chiét
xuit cho théy kha nang tc ché bién tinh protein
phu thudc noéng do, phan anh tiém nang on dinh
cdu tric protein va han ché cic phan tmg viém
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lién quan. Anthocyanin tir gao nép than 1a ngudn
hop chat sinh hoc tiém ning, c6 thé tmg dung
trong linh vyc thuc pham chiic ning va dugc
pham. Tuy nhién, cic nghién ctru tiép theo can
tap trung vao danh gia in vivo, co ché tac dong
phan tir ciing nhu t6i wu hoéa quy trinh chiét xut
nham nang cao hi¢u qua tmg dung thyc tién.
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EVALUATION OF ANTIOXIDANT AND ANTI-INFLAMMATORY ACTIVITIES OF
ANTHOCYANIN EXTRACT FROM BLACK GLUTINOUS RICE (Oryza rufipogon L.)

Le Thi Hong Anh', Nguyen Le Tram', Ngo Minh Truc', Hoang Thi Ngoc Nhon'

! Industrial University of Ho Chi Minh City

Abstract

This study aimed to simultaneously evaluate the antioxidant and anti-inflammatory activities of
anthocyanin-rich extracts obtained from black glutinous rice (Oryza rufipogon L.). Anthocyanins were
extracted using acidified ethanol, and their antioxidant activity was assessed using DPPH, ABTS,
FRAP, and reducing power (RP) assays. Anti-inflammatory activity was evaluated based on the
inhibition of bovine serum albumin (BSA) denaturation. The results demonstrated that the anthocyanin
extract exhibited strong, concentration-dependent antioxidant activity, with ICsy values of 20.51
pg/mL (DPPH) and 9.14 pg/mL (ABTS). The FRAP and RP assays indicated a significant ability of
the extract to reduce Fe** to Fe?' and donate electrons; however, its reducing capacity was lower than
that of Trolox when expressed in equivalent concentrations. In addition, the anthocyanin extract
showed notable anti-inflammatory activity by inhibiting protein denaturation, with an ICs, value of
22441 pg/mL, although this effect was weaker than that of diclofenac sodium. Overall, the findings
highlight the potential of anthocyanins from black glutinous rice as natural antioxidant and anti-
inflammatory agents for applications in functional foods and pharmaceutical products.

Keywords: Anthocyanin, black glutinous rice, Oryza rufipogon L., antioxidant, anti-inflammatory.
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