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NGHIEN CUU KHA NANG CHONG OXY HOA CUA DICH CHIET
RONG NAU SARGASSUM MCCLUREIN VITRO VA UNG DUNG
DE HAN CHE SU' OXY HOA LIPID TREN THIT CA THU XAY

STUDY ON ANTIOXIDANT ACTIVITY OF BROW SEAWEED (SARGASSUM MCCLUREI) EXTRACT IN VITRO
AND ITS EFFECT ON LIPID OXIDATION OF MINCED MACKEREL

TOM TAT

Muc dich clia nghién cu nay la xéc dinh diBu kién chiét thich hop dé thu
nhan dich chiét chita cac hop chat polyphenols ¢6 kha nang chdng oxy hda tir
rong nau Sargassum mcclurei. Dich chiét tlr rong S. meclurei duoc thi nghiém kha
nang ngan chan s oxy héa lipid trén co thit ¢ thu xay; mau duoc béo quén &
4°C va phan tich chi s6 oxy héa lipid sau 0, 1, 3,5 va 7 ngay bao quan. Diéu kién
chiét thich hop dwoc xac dinh nhu sau: dung méi chiét la 30% ethanol trong
nudc, nhiét do chiét la 60°C, thoi gian chiét la 30 phut. Dich chiét rong hién c6
ham lrgng polyphenols cao (13,13 mg GAE/g méu kho) va ¢ kha nang ngan
chén st oxy héa lipid manh. Do vdy, dich chiét tir rong nau S. meclurei ¢6 thé s
dung dé han ché sty oxy hda lipid trén ddi tuong cé thu bao quan lanh.

Tir khéa: Ca thu, ngan chdn st oxy héa lipid, hop chét polyphenols.

ABSTRACT

The objective of this study was to determine the best conditions for extraction
of antioxidive phenolic compounds from the brown seaweedSargassum mcclurei.
The S. mcclureiextract was examinedfor its ability to prevent lipid oxidation in
minced mackerel; the fish samples were stored at 4°C and the sampling was carried
out at time points of 0, 1, 3, 5and 7 days of storage. The best extraction conditions
were determined as follows: the extraction solvent was 30% ethanol/water, the
extraction temperature was 60°C, theextraction time was 30 min. The seaweed
extract contained high amount of phenolic compounds (13.13 mg GAE/g dry
matter) and effectively retarded lipid oxidation in minced mackerel. Thus, the S.
meclurei extract could be used to control lipid oxidation ofminced mackerel samples
during the refrigerated storage.

Keywords: Mackerel, lipid oxidation prevention, phenolic compounds.
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1.DAT VAN BE

Polyphenols la hgp chat chuyén héa thir cap trong thuc
vat. Nhém hop chat nay c¢6 nhiéu hoat tinh sinh hoc quan

Nguyén Thi Huyén,
Pham Thi My Hién, Nguyén Thé Han

trong nhu kha ndng chong oxy hoa, khang khuan, khang
viém va khang té bao ung thu[19]. Nhirng nghién cru dich
t& hoc da chi ra rang ché dé an giau polyphenols c6 kha
nang ngan ngtra nhiéu loai bénh cho con ngudi [14]. Thuc
vat la ngudn nguyén liéu tiém nang dé thu nhan dich chiét
giau polyphenols cé kha nang chéng oxy héa [1, 12, 17].
Gan day, rong bién ciing da duoc st dung dé lam nguén
nguyén liéu thu nhan polyphenols [7, 23].

Rong nau co tén khoa hoc la Sargassum mcclurei thudc
nganh rong nau Phacophyta, phan b6 chi yéu & ving bién
Nam Trung BO. O Khanh Hoa san lvgng thu dugce wéc tinh
khoang 4000 tan rong khé mdi nam [15]. Mot s6 nghién
clru gan day thuc hién 6 Viét Nam d& danh gia hoat tinh
khang nam, khang té bao ung thu va khang khuén ctia mot
s6 hop chat nhu carbohydrate va phenolic tir rong nau [2,
22]. Gan day, bang Xuan Cudng va cong sy (2014) da
nghién cru thu nhan phlorotannin cé kha nang chéng oxy
héa tlr rong S.mcclurei [6]. Tuy nhién, nhi*ng nghién ctru vé
tim diéu kién thich hgp dé thu nhan dich chiét giau
polyphenols cé kha nang chdng oxy héa va sir dung dich
chiét nay dé bao quan thuc pham con rat han ché.

Ca thu (Scomberomorus commerson) la mét loai c4 co
gia tri dinh duéng cao, dac biét c6 chira nhiéu acid béo
khong no nhr omega-3 va omega-6, c6 nhiéu tac dung tot
doi véi strc khde con nguoi. Ca thu c6 ham lveng lipid cao
(12,2%) trong d6 ham lwgng acid béo chuwa bdo hoa cao
gdp ba lan ham lvgng acid béo bédo hoa [16]. Trong quéa
trinh bao quan, s oxy hoéa lipid dién ra nhanh chong la
nguyén nhan chinh 1am gidm hwrong vi, mui, mau séc, cu
trac va sinh ra cac hop chéat cé hai cho strc khoe [10]. Bé
han ché qua trinh oxy héa lipid xay ra trong qua trinh bao
quan nguyén liéu va san pham thay san, cac chét chdng
oxy héa téng hop nhu butylated hydroxyl anisole (BHA) va
butylated hydroxyl toluene (BHT) da dwgc st dung. Tuy
nhién, mot s6 nghién ciru chi ra rang nhitng chét chdng
oxy héa téng hop nay co thé gay ra nhitng tac dung khong
mong muén cho nguoi st dung va gay lo ngai cho nguoi
tiéu dung [9]. Chinh vi thé, viéc nghién clru cac hgp chat
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chéng oxy c6 nguodn goc tlr ty nhién, khong doc hai doi voi
strc khée nguoi st dung dang dwgc nhiéu nha khoa hoc va
nha s&n xuét quan tam.

Do do, muc tiéu cda nghién cru nay la xac dinh diéu
kién chiét thich hop dé thu nhan dich chiét giau
polyphenols c¢6 khd ndang chdng oxy héa tr rong nau
S. mcclurei va thir nghiém st dung dich chiét thu dugc dé
han ché su oxy hoa lipid trén co thit ca thu.

2.NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUPU
2.1. MAu rong nau

Rong nau S.mcclurei st dung trong nghién ctu dugc thu
tai ving bién Hon Chdng, Nha Trang, Khanh Hoa. Mau rong
duogc dinh danh béi cac chuyén gia vé rong bién & Vign Hai
Duong hoc. Mau rong bién dugc rira sach mudi va lam kho tu
nhién dén do &m 15%. Mau rong khd dwoc nghién nhé bang
may nghién c&t (SM 100, Brand RETSCH, Birc). Bt nguyén
lieu khé dwgc bao goi chan khéng trong bao bi PA va bao
quan & nhiét do -40°C cho dén khi ti€n hanh thi nghiém.

2.2. Hbachét va thudce thiy

Trichloroacetic  acid (TCA), ethanol,1,1-diphenyl-2-
picrylhydrazyl (DPPH), acid gallic, thuéc thi Folin-Ciocalteu,
potassium ferricyanide (K;Fe[CN]g), aluminium chloride
(AICIL;), sodium carbonate (Na,CO) va thiobarbituric acid
(TBA) duoc cung cdp badi cong ty Sigma Aldrich (Hoa Ky).
Céac hoa chat va thu6c thir khac st dung trong nghién ctu
déu dat hang phan tich.

2.3. Phuong phap nghién ctru

2.3.1. Nghién ctru anh hwéng ctia diéu kién chiét

Trong nghién ctru nay, phuvong phap nghién clru don
yéu t6 duoc st dung. Thi nghiém sau ké thlra két qua
nghién cru clia cac thi nghiém trwéc. Nghién ctru danh gia
s &nh huéng clia ndng dé dung méi chiét (ethanol/nuc)
(0, 30, 70 va 100%), nhiét d6 chiét (30, 45, 60 va 75°C) va
thoi gian chiét (30, 60, 90 va 120 phut). Trong céac thi
nghiém nay, ty I1é nguyén liéu/dung mai chiét la 1/20 (g/ml)
duoc gitr c6 dinh.

Trong tét ca cac thi nghiém, sau khi két thic qua trinh
chiét, hdn hop duoc loc qua gidy loc Qualitative No.103.
Dich chiét sau khi loc duoc loai bd dung méi bang thiét bi
cd quay chan khéng (R210, Buchi, Thuy si) & nhiét do 40°C
va ap suat chan khong la 123 mBar. Bot chiét thu dwgc sau
cb quay duoc str dung cho cac thi nghiém tiép theo.

2.3.2. Xac dinh ham lvgng polyphenols téng so

Ham luong polyphenols téng s& duoc xac dinh theo
phuong phap cla Singleton va cong sw (1999) [20]. Lay
chinh xac 0,1 ml dich chiét tron véi 0,9 ml nwéc cat. Sau do
cho thém 1 ml thudc th* Folin-Ciocalteu 10% va 2,5 ml
Na,CO, 7,5%. Hon hop duoc lac déu bang may Vortex trong
thoi gian 30 gidy trudc khi gitt & digu kién téi va nhiét do
phong trong thoi gian 30 phat. Sau d6 hén hop duoc do &
budc song & 760 nm. Acid gallic dwgc ding dé xay dung
duong chudn va két qua duoc biéu dién bang mg acid
gallic tvong dwong (mg GAE)/g nguyén liéu kho.
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2.3.3. Xac dinh tdng kha nang khtr

Kha nang khir dwgc xac dinh theo phwong phap cla
Oyaizu (1986) [18]. Ldy 1 ml dich chiét tron voi dém
phosphate pH = 6,6 dé dat duoc thé tich cudi cing 1,5 ml
tredc khi thém 0,5 ml K,(Fe[CN],) 1%. H6n hop duoc 0 &
50°C trong 20 phut, sau d6 thém 0,5 ml TCA 10% va 2 ml
nuéc cdt, cudi cung cho thém 0,4ml AICl, 0,1%. D6 hap thu
guang hoc dugc xac dinh tai bwdc séng 700 nm.

2.3.4. Xac dinh kha nang khtr g6c tv do DPPH

Kha nang khlt gbéc tv do DPPH clia dich chiét dwoc xac
dinh theo phuwong phap cla Fu va Shieh (2002) [8]. Dich
chiét dugc pha lodng dén nhiing néng dd thich hgp va
dugc tron voi nwdc cat dé dat thé tich tdng cong 3 ml. Sau
do thém 1ml dung dich DPPH 0,1 mM (pha trong ethanol
99,5%), lac déu va dé yén trong bong t6i 30 phuat. B hap
thu quang hoc dugc do & buwéc séng 517nm. Kha nang khir
gbc ty do DPPH dugc xac dinh theo cong thirc sau:

Kha nang khtr goc tv do DPPH (%) = 100 x (Acr — Agp)/Acr.

Trong do, A PO hép thu quang hoc clia mau trang
khong chtta dich chiét; A DO hap thu quang hoc clia mau
c6 chira dich chiét.

2.3.5. Thir nghiém kha nang han ché sy oxy héa lipid
clia thit ca thu bang dich chiét rong

Cé& thu dugc mua tai cdng Hon R¢ (Nha Trang, Khénh
Hoa). C4 duoc bao quan lanh bang nuéc da trong thing
x0p va van chuyén vé phong thi nghiém. Ca dugc xtr Iy va
xay nhuyé&n bang may xay dé tién hanh nghién ctu. Thit ca
thu xay duwgc chia thanh hai nhom (nhém 1, nhém 2).
Nhom 1 dwgc tron voi 5 ml nwée cat (BC), nhém 2 dugc
tron voi 5 ml dich chiét rong (10 mg/ml). Trong tat ca cac
trwvong hop trén, ti Ié dich chiét, nudc cat so véi thit ca la
1/20 (ml/g). Sau khi trén véi dich chiét, thit ca duvoc dong
héa bang may dong hoa (IKA, T18B, Ultra - Turax, Germany)
dé gitp phan bo dich chiét déu trong toan b khéi thit ca.
Cubi cung thit ca dugc dung trong cac khay nhua va duoc
bao quan lanh & nhiét d6 4°C. Sau 0, 1, 3, 5 va 7 ngay bao
quan, tién hanh Idy mau va danh gia sv oxy lipid bang
phuong phap TBARS. Chi s6 TBARS xac dinh theo phuong
phap clia Lemon (1975) [14]. Két qua dwgc bao cao la uM
MAD/qg thit ca.

2.4. Phuvong phap xtr ly s6 liéu

S6 lieu dugc biéu dién bang gia tri trung binh + do léch
chuan. Phan mém Microsoft Excel phién ban 2007 dwgc st
dung dé tinh toan s6 liéu va vé do thi. S6 lieu duoc xi ly
bang phan mém SPSS phién ban 16.0. Gia tri trung binh
duwoc phan tich ANOVA theo phép thir Ducan. Gia tri p<0,05
chi ra sy khac nhau c6 y nghia théng ké.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia ndng dé dung mdi chiét dén ham
lwvgng polyphenols va kha nang chéng oxy hoa clia dich
chiét rong nau

V6i muc dich st dung dich chiét trong thuc phdm, hdn
hop ethanol trong nwéc dwgc nghién ctru. Két qua anh
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huéng clia néng d6 dung moi chiét (ethanol/nwéc) dén ham
Ivgng polyphenols tdng s6 va kha nang chong oxy hoa clia
dich chiét tir rong nau duwgc trinh bay & hinh 1. Két qua cho
thay, ndng dod dung mai chiét anh hudng dang ké dén ham
lvgng cac hop chat polyphenols va kha nang chéng oxy hoa.
Khi tdng néng dd ethanol tr 0 dén 30%, ham luvgng
polyphenols téng s6 1én khoang 2 lan tlr 6,49 dén 13,13mg
GAE/g nguyén liéu khd (p<0,05). Tuy nhién, khi ti€p tuc tdng
nong do ethanol tir 30 dén 100% thi ham lvgng polyphenols
c6 xu huéng giam xudng; & nong dd ethanol 100% thi ham
Ivgng polyphenol tdng so la 0,89 mg GAE/g nguyén liéu kho
(Hinh 1-A). K&t qua nghién ctru nay phu hgp véi cac cong bo
trweéc day. Dent va cong su (2012) nghién ctru anh hudng clia
néng dé dung mdi chiét (ethanol/nuéc) dén ham Iluwgng
polyphenols tong s6 clia 14 cay x6 thom (Salvia officinalis) va
30% dugc xac dinh [a ndéng do thich hgp dé chiét polyphenol
[4]. Chew va cdng sv (2011) nghién cru &nh hudng clia ndng
doé ethanol (0-100%) dén ham lvong polyphenols tong s
cla rau ma va nong do ethanol cho ham lwgng polyphenols
téng sO cao nhat 1a 40% [3].

K&t qua danh gia kha nang chéng oxy héa cho thdy khi
nong dé dung moi tang tir 0 dén 30% thi nang luc khr tang
tlr 0,74 dén 0,91 (hinh 1-B). Tuy nhién, khi ti€ép tuc tang
noéng do dung mai tlr 30 dén 100% thi nang lwc khir giam
va nang luc khir cha dich chiét thu dugc bang dung moi
100% ethanol la thdp nhat chi la 0,11 (p<0,05). Xu huéng
anh huwéng clia ndng do ethanol dén kha nang khit gbc tu
do DPPH twong tv nhw nang luc khir. Khi ndéng dd ethanol
tang tir 0 Ién 30% thi kha& nang khir géc ty do DPPH tang tir
58,68% dén 94,17%. Kha nang khir gbc ty do DPPH giam &
néng do 70% ethanol con 29,92% va gidm manh xudng
3,91% & nong do 100% ethanol (hinh 1-C). Nhu vay, xu
huéng anh huéng cda dung moi chiét dén ham lugng
polyphenols va khd nang chdng oxy héa cla dich chiét
rong nau la giong nhau, cho thay polyphenols c6 thé |a hop
chat chéng oxy hda quan trong trong dich chiét.
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Hinh 1. Anh huéng cda nong do dung moi ethanol d&n ham luong
polyphenol tdng s (A), ndng luc khir (B) va kha ndng khir géc ty do DPPH (C).
Chir cai trén cot khac nhau chi ra sy khac nhau ¢6 y nghia thdng ké (p< 0,05).
3.2. Anh huéng clta nhiét do chiét dén ham lwong
polyphenols tdng s6 va kha ning chdng oxy hoéa clia
dich chiét tir rong nau

Anh huéng cGa nhiét do6 chiét dén ham luong
polyphenols téng s6 va kha ndng chéng oxy héa cuia dich
chiét tr rong nau duoc mo ta & hinh 2. Khi tang nhiét do
chiét tir 30 dén 60°C thi ham lugng polyphenols tang tir 3,33
dén 13,13 mg GAE/g rong kho. Khi ti€p tuc tang nhiét do l1én
tlr 60 dén 75°C thi ham lwgng polyphenols lai giam tir 13,13
dén 9,62 mg GAE/g rong kho (hinh 2-A). K&t qua nay co thé
duwgc gidi thich nhu sau: khi tang nhiét do sé tang cwdng kha
nang hoa tan clia chat tan va hé s6 khuéch tan, dé nhét cla
dung mdi gidm do do sé tao diéu kién thuan loi cho qua
trinh chiét. Tuy nhién, khi tdng nhiét do chiét qua cao thi co
thé gay pha hly cac hgp chat polyphenols dac biét la nhirng
chét khdng bén véi nhiét do cao [3, 21]. Do do, khi tang nhiét
dé Ién 75°C, hiéu qua chiét polyphenols gidam dang ké so vai
nhiét d6 60°C (p<0,05) (hinh 2-A).

Nang lwc khir tang tir 0,71 dén 0,88 khi nhiét do chiét
tdng tlr 30 dén 60°C va ti€p tuc tang nhiét do l1én 75°C thi
nang luc khit gidm nhe con 0,76 (hinh 2-B). Xu hwéng anh
hudng clia nhiét do chiét dén kha nang khtr goc tv do
DPPH tuong tw nhw nang lwc khir. Cu thé, khi nhiét do chiét
tdng tlr 30 I&n 60°C thi kha nang khir gbc tv do DPPH tang
tlr 57,13 dén 94,17% nhwng khi ti€p tuc tang nhiét do tir 60
dén 75°C thi kha nang khir g6c ty do DPPH giam con
80,13% (p<0,05) (hinh 2-C). Biéu nay phu hop voéi két qua
nghién ctru kha nang chéng oxy héa tir dich chiét rau ma
cla Chew va cong sy (2011) [3]. Khi nhiét do chiét tang tir
25-65°C thi kha nang chdng oxy héa clia dich chiét tang
nhuwng khi nhiét do chiét la 90°C thi kha nang chéng oxy
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Hinh 2. Anh huéng clia nhiét do chiét dén ham luong polyphenol téng s6
(A), nang lyc kht (B) va kha ndng khik gbc ty do DPPH (C). Chir cai trén cot khac
nhau chi ra s khac nhau 6 y nghia thong ké (p<0,05)

3.3. Anh huéng cla thoi gian chiét dén ham lwong
polyphenols va kha nang chéng oxy héa ctia dich chiét
rong nau

Anh hudng cta thoi gian chiét dén ham lugng
polyphenols tdng so va kha nang chéng oxy héa cuia dich
chiét tir rong nau dwgc moé ta trong hinh 3. Khi thoi gian
chiét tang tir 10 Ién 30 phat thi ham lvgng polyphenols
tang manh tir 6,66 dén 13,13mg GAE/g nguyén liéu khd.
Khi tiép tuc tang thoi gian chiét 1én 60, 90 va 120 phdt thi
ham lvgng polyphenols tdng s6 giam lan luot la 13,04
12,56 va 12,43 mg GAE/g nguyén liéu khd, nhung khéng cé
st khac nhau cé y nghia vé mat théng ké (p>0,05). Sy anh
huwdng cda thoi gian chiét dén hiéu qua chiét cac hgp chat
¢6 hoat tinh sinh hoc phu thudc vao dac tinh ctia nguyén
lieu va hgp chét can chiét. Trong nghién ctru nay, 30 phat la
khodng thoi gian thich hgp cho qua trinh chiét cac hop
chét polyphenols tlr rong nau va dugc lva chon cho céac
nghién ctru tiép theo.

Két qua nghién ctru dnh hudng cla thoi gian chiét dén
nang luvc khir tang l1én cung véi sy tang Ién cla thoi gian
chiét 10 dén 30 phut (hinh 3-B). Cu thé, tdng nang luc khir
cla dich chiét & 10 phat 1a 0,62; trong khi d6 gia tri nay & 30
phut 1a 0,71. Tong nang lwc khir ti€p tuc tang khi thoi gian
tang dén 120 phut nhwng khéng dang ké tir 0,71 dén 0,73
(p>0,05).

Xu huéng &nh hudng cla nhiét do chiét dén kha nang
khir goc tv do DPPH twong tv nhu nang luc khir. Khi thoi
gian chiét tang tlr 10 I&én 30 pht thi kha nang khir goc tw
do DPPH tang tlr 79,74 dén 94,17%. Kha nang khi* goc tw
do DPPH giam xubng con 87,73% tai thoi gian 1a 120 phut
(hinh 3-C). Druzyriska va cong s (2007) cong b6 két qua
tvong tu khi nghién ctru kha nang chéng oxy héa ctia dich
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chiét tra xanh. Kha nang chdng oxy héa tang khi thoi gian
chiét tang tir 15-60 phut [5].
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Hinh 3. Anh hiréng ctia thoi gian chiét dén ham lvong polyphenol tng s6
(A), nang lyc khit (B) va kha ndng khik gbc ty do DPPH (C). Chir cai trén cot khac
nhau chi ra s khac nhau c6 y nghia thong ké (p<0,05)
3.4. Kha nang han ché si oxy héa lipid trén co thit ca
thu trong qua trinh bao quan lanh cda dich chiét tir
rong nau

Anh huéng ctia ndng do dich chiét tir rong nau dén kha
nang han ché qua trinh oxy héa lipid clia co thit c& thu
dugc nghién cru dwa vao chi sd TBARS (san pham thi cap)
(hinh 4). Cac mau ca duoc xr ly v6i dich chiét chira
polyphenols c6 ham lvgng TBARS nhé hon c6 y nghia
théng ké (p<0,05) so v&i mau khong xi Iy (mau ddi ching).
Sau thoi gian thi nghiém 7 ngay & nhiét do 4°C, chi sb
TBARS clia mau BC la 3,50 pmol MAD/g thit ¢4, trong khi d6
ham lvong TBARS clia mau dugc xit ly vai dich chiét tir rong
nau la 0,99 pmol MAD/g thit ca. K&t qua nay cé thé duoc
gidi thich nhu sau, dich chiét tir rong nau c6 chira mot ham
lwvong dang ké cac hop chat polyphenols. Cac hgp chét nay
da dwoc chirng minh c6 hoat tinh chéng oxy héa tot voi
kha nang khir géc ty do bang cach nhuwong mot nguyén ti
hydro hay dién t¢ va han ché sy hinh thanh cua
hydroperoxide [11]. Mét khac, cac chat nay con cé kha nang
khoa cac ion kim loai nhu Fe** va Cu?*, c4c ion kim loai nay
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c6 kha nang xdc tac qud trinh oxy hoéa lipid. Ngoai ra, cac
hop chat polyphenols con cé kha nang kim ham hoat dong
cla cac enzyme tao ra cac goc ty do nhuv xanthine oxydase
bang cach lién két vgi cac kim loai trong trung tdm hoat
dong cua enzyme. Nhu vay, dich chiét tir rong nau giau
polyphenols cé khd nang han ché sy oxy héa lipid cla co
thit ca thu dwa trén chi s6 TBARS.
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Hinh 4. Sy thay dGi chi sG TBARS clia thit c4 thu trong qua trinh béo quan
lanh & 4°C. Chit cai khac nhau chi ra sy khac nhau cd y nghfa thong ké (p<0,05)
4. KET LUAN

KE&t qua nghién ctru cho thay tat ca cac yéu td khao sat
(ndng dd dung mai chiét, nhiét do chiét va thoi gian chiét)
déu anh huéng dén ham luvgng polyphenols va kha nang
chéng oxy hoa cla dich chiét tir rong nau S. mcclurei. Dich
chiét rong nau c6 kha nang han ché sy oxy hoéa lipid trén co
thit ca thu. K&t qua nghién ctiu cho thay, dich chiét tir rong
nau co thé sir dung dé han ché su oxy héa lipid ctia nguyén
liéu va san pham thly san trong qua trinh bao quan. Tuy
nhién, dé c6 thé ap dung vao thuc té, nhitng nghién ctu
tiép theo can danh gia chét lvgng clia mau bao quan bang
dich chiét mot cach téng thé.
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