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KHA NANG HAN CHE OXY HOA LIPID CUA PHAN DOAN
DICH CHIET GIAU POLYPHENOL TU RONG NAU
SARGASSUM MCCLUREI TREN CO THIT CABOP

LIPID OXIDATION INHIBITION CAPACITY OF A POLYPHENOLIC-RICH FRACTION
FROM BROWN SEAWEED SARGASSUM MCCLUREI IN MINCED COBIA MUSCLES

TOM TAT

Oxy hdalipid la mét trong nhitng nguyén nhan chinh gay hir hdng nguyén liéu va san pham
thly san trong qua trinh ché bién va béo quan. Muc dich ca nghién cttu nay Ia thu nhan va danh
gia hoat tinh chdng oxy hoa clia phan doan dich chiét giau polyphenol tlr rong nau Sargassum
meclurei. Dich chiét tho tir rong S. meclurei dwge tach phéan doan [an et qua cac dung moi
n-hexane, ethyl acetate, buthanol va nudc. Phan doan ethyl acetate ¢ ham lvgng polyphenol va
hoat tinh chdng oxy hda cao nhét trong cc phan doan dung mai chiét. Phan doan dich chiét nay
¢0 kha nang han ché siy oxy hda lipid trén co thit ca bop trong qua trinh bao quan lanh; gia tri FFA,
PV va TBARS ctia mau bao quan béng dich chiét déu giam so voi mau d6i chiing. Phéan doan dich
chiét bao quan & -20°C duy tri dugc ham legng polyphenol t6t hon so véi bao quan & 4°C. Két qua
nghién c(u ctia cho théy phén doan dich chiét rong S. meclurei ¢ ¢ thé stk dung dé phat trién san
pham thyc pham chirc néng va chat bao quan thuc pham.

Tir khoa: Sargassum meclurei, hoat tinh chdng oxy héa, oxy héa lipid, bao quan sau thu
hoach.

ABSTRACT

Lipid oxidation is a major cause of quality deterioration in seafood during storage and
processing period. The objective of this study is to investigate antioxidant properties of a
polyphenol-rich fraction from brown seaweed Sargassum mcclurei. The crude extract S.
mcclurei was suspended in water and fractionated with n-hexane, ethyl acetate and buthanol,
successively. Among solvent fractions, the ethyl acetate fraction had highest total phenolic
content and antioxidant activities. This fraction also retarted lipid oxidation in the muscle of
Cobia (Rachycentron canadum) during refrigerated storage; the FFA, PV and TBARS values in
the treated samples were significantly lower than control. Storage at -20°C preserved more
phenolics and retained higher antioxidant activity in the seaweed fraction extract compared to
storage at 4°C. Thus, the ethyl acetate fraction from S. meclurei could be a potential candidate
for functional food and food preservative.

Keywords: Sargassum mcclurei, antioxidant activity, lipid oxidation, post-harvest storage.
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1.GIOI THIEU

Céc acid béo khdng no cao phan t& lvgng rét
dé bi oxy hoa, gay hu hong thuc phdm trong
qua trinh ché bién va bao quan [1]. D& han ché
siv hu héng cdia thirc phdm do qua trinh oxy héa
lipid, cac chat chéng oxy hoéa thuong duoc st
dung. Nhitng chat chéng oxy héa da duoc
thuong mai va str dung réng rai trong bao quan
thic pham bao goém: acid ascorbic (vitamin C),
tocopherol (vitamin E), cac hop chét phosphate,
butylated hydroxyanisole (BHA) va butylated
hydroxytoluene (BHT) [2] Trong nhitrng ndm
gan day, cac nha nghién ctu trén thé gidi quan
tam nhiéu dén cac hgp chat chdng oxy héa c6
ngudn goc tir tv nhién. Polyphenol la cac hop
chat chuyén héa th* cdp trong thuc vat, da
nhan dugc rat nhiéu sy quan tam bdi céc tinh
chét sinh hoc quan trong clia ching nhu hoat
tinh chéng oxy héa, khang khuén, khang viém
va (rc ché sy phat trién clia t€ bao ung thu.
Nhi*tng nghién ctru dich t& hoc da chi ra rang
ché do an giau polyphenol cé kha ndang ngan
ngtra nhiéu loai bénh clia con nguoi [3].

Theo Nguyén Httu Pai [4], ¢6 hon 700 loai
rong dad duoc phat hién va phan loai & vung
bién Viét Nam, thudc ba nganh: rong nau, rong
do va rong luc; trong dé rong nau la nganh rong
¢ trit lvgng 16n va phan b da dang nhat. Trong
nganh rong néu, cac loai rong thubc chi
Sargassum c6 trir lvgng Ién nhat véi khoang 68
loai va san lvgng wéc tinh trén 10.000 tan
kho/nam, phan bé doc ven bién Viét Nam. Mot
s6 nghién ctru & Viét Nam d& danh gia cac hoat
tinh khang nam, khang u, khang khuan, chdng
oxy héa clia mét s6 hgp chat nhu carbohydrate
va polyphenol tir rong nau [5, 6]. Nghién clru
trvdc day da cho thay tiém nang st dung dich
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chiét rong bién dé bao qua nguyén liéu thyc pham sau thu
hoach [7] Tuy nhién, nghién ctru vé st dung dich chiét
rong thu mau tai vang bién Viét Nam trong b&o quan
nguyén liéu thyc phdm con rat han ché. Hon nita, cac
nghién ctru da thuc hién trén doi tvong rong bién Viét Nam
cht yéu dirng lai & thu nhan dich chiét thé va danh gia hoat
tinh sinh hoc ma chua cé céac bwéc lam giau hoat tinh dé
nang cao kha nang trng dung.

Muc dich ctia nghién ctiu nay la thu nhan, danh gia hoat
tinh chéng oxy héa clia phan doan dich chiét giau
polyphenol tir rong S. mcclurei va thir nghiém kha nang han
ché s oxy hoéa lipid clia phan doan dich chiét nay trén co
thit ca bép.

2. VAT LIEU VA PHUONG PHAP
2.1. Chu&n bi m&u rong nghién ctru

Rong S. mcclurei st dung trong nghién ctru dugc thu hai
& giai doan trwdng thanh (c6 chiéu dai than khoang ttr 0,7 -
1m) tai bai rong Séng L6 (x& Phuéc Bong, thanh phé Nha
Trang, tinh Khanh Hoa) vao thang 4 nam 2017. Mau rong
sau khi thu hoach duoc dinh danh b&i PGS.TS Nguyén Hitu
Pai (Vién Hai duong hoc Nha Trang) va ThS. D& Anh Duy
(Viéen Nghién ctru Hai san) theo phuong phap phan loai
truyén théng bang hinh thai hoc. Mau rong sau khi dinh
danh duoc rira sach bang nudc bién, sau d6 van chuyén vé
phong thi nghiém. Rong duoc phoi trong béng ram dén khi
dd dm dat khoang 16%. Mau rong khé duoc bao quan trong
céc tui PA (100g/tui) trong diéu kién hat chan khong 6 -10°C
dé sir dung cho cac nghién ctru.

2.2. Hoa chat va thudc thir

1,1-Diphenyl-2-picrylhydrazyl (DPPH), thudc thir Folin-
ciocalteu, thiobarbituric (TBA), malonaldehyde (MAD), acid
gallic, epigallocatechin gallate (EGCG) va vitamin C duogc
mua tir cdng ty Sigma Aldrich (Hoa Ky); K;(Fe[CN].), AICL,
acid tricloroacetic (TCA), NaH,PO,, Na,HPO,, Na,CO, dugc
mua ttr cong ty Wako Pure Chemical Industries (Nhat Ban).
Céac hoa chat va thu6c thir khac st dung trong nghién ctu
déu dat yéu cau sir dung trong phan tich.

2.3. Nghién ctru tach phan doan dung moi chiét

Nguyén liéu rong duoc chiét trong diéu kién da duoc
xac dinh nhv sau: dung moi chiét: 30% ethanol, ty 1&
nguyén liéu/dung méi (w/v): 1/50, nhiét do chiét: 60°C, thoi
gian chiét: 30 phut. biéu kién chiét nay duoc ké thira tir két
qua nghién ctru trvéc ctia Pham Thi My Hién va cong si [8].
Tiép theo, tién hanh loai dung méi ctia dich chiét bang
thiét bi c6 quay chan khong. Dich chiét sau khi loai hét
dung méi dugc tach phan doan si dung cac dung moi cé
dd phan cuc tang dan bao goém: n-hexane, ethyl acetate,
buthanol va nwéc. Dich chiét sau khi du6i dung méi dugc
hoa vao 200ml nwdc cét. Hon hop sau d6 d6 vao binh tach
I6ng-16ng (separatory funnel). Ti€p theo, mét lwvgng 200ml
dung méi n-hexane duoc cho vao binh tach, 1ac manh hén
hop dung maéi trong thoi gian 1 phat, va dé dirng yén trén
gia dd trong khoang thoi gian 30 phdt. Sau do, thu phan
doan dich chiét n-hexane bang cach mé van day cla thiét
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bi tach I6ng - I6ng. Tiép tuc cho 200ml n-hexane vao binh
tach léng-16ng va Idp lai cac thao tac nhu trén. Qua trinh
thu phan doan dung moéi chiét n-hexane duoc ti€n hanh
dén khi quan sat phan doan dung méi nay khdng mau.
Phan doan dich chiét n-hexane thu dugc bang cach tron lai
sau cac lan tach phan doan. Qué trinh tach phan doan déi
voi dung moi ethyl acetate va buthanol duoc tién hanh
tvong tv nhuv trvong hop cla n-hexane. Cudi cung thu
duwoc cac phan doan dung mdi chiét: n-hexane, ethyl
acetate, buthanol va nwéc. Cac phan doan dich chiét duoc
loai hét dung méi bang thiét bi cd quay chan khéng. Phan
doan dich chiét sau khi loai hét dung méi duoc sir dung dé
xac dinh ham lvgng polyphenol tdng sé va hoat tinh chéng
oxy héa. Phan doan tiém nang sé duwoc st dung cho nhitng
nghién clru ti€p theo (han ché oxy hoéa lipid trén co thit ca
bdp va 6n dinh hoat tinh trong qua trinh bao quan).

2.4. Nghién cru kha nang han ché qua trinh oxy hoa
lipid trén cabdp

Ca bop (Rachycentron canadum) st dung trong nghién
clru nudi tai Dao Bang L&n (thanh phd Nha Trang, tinh
Khanh Hoa). Ca c6 trong lvgng khoang tr 3 - 5kg/con. Ca
bép sau khi thu hoach duwgc van chuyén song vé phong thi
nghiém dé tién hanh céac xt ly ti€p theo. Tai phong thi
nghiém, ca dugc tién hanh phi |é dé loai bd da, xwong, noi
tang va phan co thit dd. Thit ca dwoc cat thanh tirng lat co
do day 10 - 15mm/Iat, khéi lwvgng khoang 50 g/lat, tron lai
mot cach ngau nhién va tién hanh céac thi nghiém tiép theo.
Céc lat ca bép duoc chia lam bén nhém: nhém 1: ngam véi
nudc cat (mau déi chirng), nhém 2: ngdm véi phan doan
dich chiét rong & ndng do 7,4mg/ml, nhém 3: ngam voi
EGCG & nong dd 7,4mg/ml va nhém 4: ngam véi vitamin C
& nong do 7,4mg/ml. Viéc lva chon néng doé chat bao quan
dugc thuc hién dya trén cac thi nghiém tham do. Cac lat ca
dwgc ngam trong c&c dung dich trong thoi gian 15 phat.
Sau do, cac mau ca duoc bao goi trong cac khay nhua va
bao quan lanh & nhiét do 4 + 1°C. Sau thoi gian bao quan 0,
3,6, 9 va 12 ngay, cac mau ca dugc ldy ra va xac dinh céc chi
tiéu TBARS, PV va FFA.

2.5. Nghién ctru s 6n dinh ctia phan doan dich chiét
theo thoi gian bdo quan

Phan doan dich chiét dwgc bao quan trong cac 6ng
Falcon (dung tich 15ml) trong diéu kién nhiét d6 lanh & 4°C
va déng ¢ -20°C dé theo dai tinh 6n dinh. Sau cac mdc thoi
gian (0, 2, 4, 6 va 8 ngay), phan doan dich chiét duoc lay ra
va xac dinh ham lvgng polyphenol téng s6 va hoat tinh khr
gbc tv do DPPH.
2.6. Phuong phap phén tich

2.6.1. Xac dinh ham lvgng polyphenol téng s

Ham lwgng polyphenol téng s6 dwgc xac dinh theo
phuong phap da bao céao [9]. Lay 0,1ml dich chiét tron véi
0,9ml nuéc cat. Sau do cho thém 1ml thudc thé Folin-
Ciocalteu 10% va 2,5ml Na,CO, 7,5%. Tiép theo, lc déu hon
hop bang may Vortex. Hon hop sau d6é duoc gitt trong
béng t6i & nhiét do phong trong thoi gian 30 pht trwéc
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khi do buwdéc song & 760nm trén may quang phé ké
(Spectrophotometry, Carry 50, Varian, Australia).

2.6.2. banh gia hoat tinh ch6ng oxy hoa
a) Xac dinh hoat tinh khtr g6c tw do DPPH

Khad nang kh* gbc tv do DPPH dugc xac dinh theo
phuong phéap cla Fu va Shieh [10] véi mot vai hiéu chinh
nhé. Dich chiét duwgc pha lodng & cac nong do khac nhau
va duoc trén vai nuwdce cat dé dat tdng thé tich 3ml. Sau do
thém 1ml dung dich DPPH 0,1mM (pha trong ethanol
99,5%), lac déu va dé yén trong bong t6i 30 phat & nhiét do
phong. P6 hdp thu quang hoc dugc do & buéc song
517nm. Kha nang khtr géc t do DPPH dugc xac dinh theo
cdng thirc sau:

Kha néing khr g6c tu do DPPH (%) = ~—~2x100

0

A,: D06 hap thu quang ctia mau thi nghiém (c6 chira dich
chiét).

A, B hédp thu quang ciia mau trang (khéng bd sung
dich chiét).

K&t qua bao cao bdi gia tri ECy, (ug/ml). Gia tri nay la
nong do dich chiét khir dwgc 50% gbc tv do DPPH.

b) Xac dinh téng nang luc khie

Tong nang lwc khir dvoc xac dinh theo phuong phap
cla Oyaizu [11]. LAy 1ml dich chiét troén vo&i 0,5ml dém
phosphate (pH = 6,6). Ti€p theo, thém 0,5ml K,(Fe[CN]¢) 1%
vao hon hop. HAN hop dugc G & 50°C trong 20 phat, sau do
thém 0,5ml TCA 10% va 2ml nuéc cat, cubi cung cho thém
0,4ml AICl; 0,1%. D06 hap thu quang hoc dugc xac dinh &
buéc song 700nm (Spectrophotometry, Carry 50, Varian,
Australia). D9 hap thu quang hoc cang cao thi nang luc khty
cang manh. Két qua bao cdo béi gia tri EC, (ug/ml). Gia tri
nay la néng doé dich chiét cho dé hap thu quang hoc &
buwéc séng 700nm 14 0,5.

2.6.3. banh gia kha nang han ché oxy hoa lipid trén
thitcabop

a. Xac dinh chi s6 Thiobarbituric acid-reactive substances
(TBARS)

Chi s6 TBARS duogc xac dinh theo phwong phap cua
Lemon [12] v&i mét vai thay doi nho. Khoang 5 g thit ca da
duoc xay nhuyén tron vai 10 ml dung dich chiét TCA 7,5%
va tién hanh chiét trong thoi gian 15 phdt, sau d6 loc qua
gidy loc. Phan dich loc thu dugc tron véi dung dich TBA
0,02 M theo ti Ié thé tich bing nhau dé dat téng thé tich 1a
6 ml. H6n hop duoc gia nhiét va giir & 90 °C trong 40 pht.
Sau d6 lam ngudi du6éi voi nudc chdy dén nhiét dd phong
triede khi ti€n hanh xac dinh d6 hap thu quang & budc séng
532 nm (Spectrophotometer, Carry 50, Varian, Australia).
Ham lwvgng Malonaldehyde (MAD) dugc tinh tir dwong
chuéan MAD.

b) X&c dinh chi sd peroxyde (PV)

Chi s6 peroxide duoc xac dinh theo phuong phép cla
Richard & Hultin [13] v&i mot vai si thay d6i nho. Hat 100yl
dau chiét theo phuong phéap cta Bligh & Dyer [14], sau dé
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thém 1,900ul hdn hop chloroform va methanol (1:1, v/v).
Tiép theo, thém 10ul hén hop NH,SCN 30% va FeCl,, tiép
tuc gir hén hop thém 10 phat trede khi do dé hap thu
quang & budc song 500nm (Spectrophotometer, Carry 50,
Varian, Australia). Ham lvgng HPO dugc xac dinh tir duwdng
chuan Cumene hydroperoxide.

€) Xac dinh ham lugng acid béo ty do (FFA)

Ham Ivgng acid béo ty do (FFA) dwoc xac dinh theo
phuong phap ctia Lowry & Tinsley [15]. Khoang 0,3 - 0,5g
dau duwgc chiét theo phuong phap cla Bligh & Dyer (1959)
tron vai 5 ml benzene, sau dé thém 1ml dung dich phan ting
Cu-acetate-pyridine, hén hop duoc gitt & nhiét dé phong
trong 10 phut trudc khi dugce ly tdm & téc dd 5000rpm trong
5 phat. Phan dich trong & I6p trén dwgc xac dinh d6 hap thu
guang & buwdc song 715nm trén may quang pho ké
(Spectrophotometer, Carry 50, Varian, Australia). Ham lwgng
FFA dugc xac dinh tlir deong chuan acid oleic.
2.7.Phuong phap xt ly s6 liéu

Do thi dugc vé bang phan mém Excel 2007 va s6 liéu
duogc xr ly bdng phan mém SPSS phién ban 16.0. Gia tri
trung binh dwgc phan tich ANOVA theo phép thir Ducan.
Gid tri P <0,05 chi ra s khac nhau cé y nghia thong keé.

3. KET QUA VA THAO LUAN
3.1. Ham lvgng polyphenol va hoat tinh chéng oxy héa

D0 phan cuc ctia dung moi, d6 nhét va sirc cang bé mat
cla dung moi la nhitng yéu t6 anh hwéng dén qua trinh
phan doan dé chiét xuat polyphenol [16]. Trong nghién
ctru nay, dich chiét tlr rong S.mcclurei duogc tach phan doan
qua bén dung méi c6 doé phan cuyc tang dan (n-hexane,
ethyl acetate, buthanol va nuwéc). Ham lugng polyphenol
téng sb va hoat tinh chéng oxy héa ctia cc phan doan dich
chiét dugc thé hién & bang 1.

V& ham lvgng polyphenol, két qua nghién cru cho thay
phan doan dung moi chiét ethyl acetate c6 ham lugng
polyphenol cao nhat (185,11mg GAE/g dich chiét), tiép
theo la n-hexane (150,52mg GAE/g dich chiét), buthanol
(43,57mg GAE/g dich chiét) va nwéc (30,78mg GAE/g dich
chiét) (bang 1). Két qua nghién clru nay phu hop véi hau
hét nhitng nghién ctru trvéc day. Theo dod, ethyl acetate
thueong dwoc st dung dé phan tach so bd cac hop chat
polyphenol va st dung cho qué trinh (ting dung, tinh sach
sau do. Theo két qua nghién ctru cta Chakraborty va cong
su [17], ham lvgng polyphenol cao nhét duoc tach trong
phan doan dich chiét ethyl acetate tir 3 loai rong dé thu
mau & vung bién Tay Nam ctia An D6. Cac hop chét lipid,
chlorophyll, sterol thwdng dugc phan tach trong dung méi
n-hexane; nhém hop chéat polyphenol bao gébm tanin va
cac hop chét flavonoid thuong dwgc chiét trong dung moi
ethyl acetate; cac hop chét tan trong nwéc nhu cac protein
hoa tan va cac hop chat polysaccharide thwong duwgc chiét
trong dung mai buthanol va nuéc [18]

Hoat tinh kht g6c t do DPPH va tong nang luc khir
clia cac phan doan dich chiét tir rong S. mcclurei dugc thé
hién & bang 1. Hoat tinh ch6ng oxy hoa clia phan doan
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ethyl acetate cao nhat, ti€p theo la n-hexane, nuéc va
buthanol. Gia tri EC,, vé kha nang khtr géc tv do DDPH
cla cac phan doan ethyl acetate, n-hexane, nuéc va
buthanol lan lvgt 12 0,69; 1,24; 6,21; va 13,79ug/ml. B6i voi
nang luc khtt, gia tri EC., clia cac phan doan ethyl acetate,
n-hexane, nwdc va buthanol lan lvot [a 10,74; 16,18; 85,42;
va 183,03ug/ml. K&t qua nghién ctru nay phu hgp véi hau
hét nghién clu trwéc day trén d6i twong rong bién
[19,20]. Gi4 tri ECy, (0,69ug/ml) ddi voi hoat tinh bt géc
ty do DPPH clia phan doan dich chiét tir rong S. mcclurei
la kha thap so v6i loai rong da nghién cru. Phan doan
dung madi chiét ethyl acetate tir rong S. fusiforme c6 hoat
tinh khir gbc tv do DPPH, v6i gia tri ECy, la 14,61ug/ml
[21]. Hoat tinh khit g6c tv do DPPH clia phan doan dung
moi chiét ethyl acetate tir 5 loai rong luc thu hoach &
vling bién Han Quéc, cé gia tri EC., dao dong tir 60 -
125ug/ml [19]. Nhv vay, hoat tinh chéng oxy héa cla
rong S. mcclurei thu hoach tai viing bién Khanh Hoa kha
manh so v&i cac loai rong khac d& nghién ctu.

Bang 1. Ham lwgng polyphenol tang s6 va hoat tinh chdng oxy hda clia phan
doan dich chiét tir rong Sargassum meclurei

Phan Ham luong Khanangkhl | Tong ndng luc
doan polyphenol tongsé | goc tw do DPPH khv
dichchiét | (mgGAE/gdichchiét) |  (EC, ug/ml) | (ECsp, ug/ml)
n-Hexane 150,52 + 345" 121027 16,19 + 2,76
asgt]gtle 185,21 + 4,49* 0,68 + 0,06° 10,74 +0,34°
Buthanol 4357 +0,93 13,78 +0,11° 183,04 + 0,34°
Nuée 30,78 2,00 6,21+ 0,26" 85,42 +2,64°

Céc chif cai trén cting mat cot chi ra sy khac hiét ¢ ¥ nghfa thdng ké (P < 0,05)
3.2. Khanang han ché sy oxy héalipid trén co thit ca bép

Nghién cru nay thr nghiém kha nang han ché sy oxy
héa lipid trén co thit ca bép clda phan doan dich chiét ethyl
acetate giau polyphenol c6 hoat tinh chdng oxy héa tir
rong S. mcclurei. D€ danh gia téng thé sy oxy hoda lipid,
nghién ctiu nay danh gia 3 chi tiéu bao gom: ham lugng acid
béo ti do (FFA), chi sd peroxide (PV) va chi s6 chi sé TBARS.

3.2.1. Swthay déi ham lvgng acid béo tu do (FFA)

Lipid tlr c& bép chira ham lwgng cao cac acid béo khéng
no c6 nhiéu noi d6i nhw EPA va DHA. Sy thay déi ham
lvgng acid béo ty do (FFA) trong co thit ca bop bdo quan
lanh duoc thé hién trong hinh 1. Nhin chung, ham lvgng
FFA tang Ién theo thoi gian bao quan trong tat ca cac mau
nghién ctu. Sy tang 1én cla FFA d6i véi mau déi chiing
(BC) cao hon dang ké so véi cac mau con lai (P < 0,05) hay
néi cach khac cac mau cé sir dung chat chéng oxy hoa déu
c6 mic do ting FFA thdp hon mau déi ching. Gia tri FFA
cla mau déi ching tang 1én tr 1,62 (0 ngay) lén
2,79mg/100g chat béo (sau 12 ngay bao quan). Trong khi
do, d6i vai mau cé x ly bang phan doan dich chiét rong,
gia tri nay chi tang tlr 1,62 (0 ngay) dén 1,95mg/100g chat
béo (sau 12 ngay bao quan). O thoi diém cudi clia qua trinh
bao quan (sau 12 ngay), 2 mau déi chiing duvong, bao quan
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bang VTM C va EGCG c6 gia tri FFA lan Iuot la 2,18 va
2,05mg/100 g chat béo; nhirng gia tri nay khdng khéac biét
6 y nghta théng ké (P > 0,05) so v6i mau bao quan bang
phan doan dich chiét rong & cting néng do. Sy tang lén ctia
FFA duoc ly gidi la do hoat dong clia cac enzyme trong noi
tai co thit ma chdi yéu la lipase va phospholipase [22].
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Hinh L. Sir thay doi ham lwgng acid béo tir do clia thit ca bdp theo thoi gian
bao quén. BC: Mau ddi ching, Mau: MAu bao quén béng phan doan dich chit
ethyl acetate, VTM C: MAu béo quan béng vitamin C, EGCC: Mau b&o quén béng
EGCG. C4c chif céi khac nhau chi ra si khc biét c6 y nghia thong ké gilra cac mau
béo quan (P <0,05)

3.2.2. Swthay déi chi s6 peroxide (PV)
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Hinh 2. S thay di chi s6 PV clia thit c& bép theo thdi gian bao quan. BC: Mau
@6i ching, Mau: Mau bao quan bang phan doan dich chiét ethyl acetate, VM C:
Mau bAo quan bang vitamin C, EGCC: Mau bao quan béng EGCG. Céc chir cai khac
nhau chi rastr khéc biét ¢6 y nghia thong ké giita céc méu béo quan (P < 0,05)

Pé danh gia mic do oxy hda chat béo trong giai doan
dau, chi s6 peroxide (PV) thuong dwgc ap dung. Hinh 2
trinh bay két danh gia su thay déi chi s6 peroxide clia thit
c& bop bao quan lanh. Xu huéng chung ctia sy thay doi do
la chi s6 PV tang theo thoi gian bado quan trong tat ca cac
mau. Mau déi chitng co chi s6 PV tang nhanh hon so véi
cac mau con lai (P < 0,05). Tai thoi diém két thic ctia qua
trinh bao quan (12 ngay), chi s6 PV ctia mau BC la 70,02uM
hydroperoxide/g chat béo. Trong khi do6, gia tri nay clia cac
méau dich chiét rong, EGCG va VTM C Ian luot la 52,39;
60,02; va 63,95uM hydroperoxide/g chat béo; c6 sy khac
biét c6 y nghia thdng ké (P < 0,05) giita cac mau sau 12
ngay bao quan, mau bao quan bang phan doan dich chiét
ethyl acetate tir rong c6 chi s6 PV thap nhat. Sy han ché
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qua trinh oxy hoéa chat béo trong co thit ca bop béi dich
chiét co thé dugc ly giai la bdi vi trong dich chiét ¢ chia
cac chat chéng oxy héa, c6 kha nang khir géc tu do va khéa
cac ion kim loai [23].

3.2.3. Swthay déi ctia chi s6 TBARS

Pé danh gia mirc d6 oxy hoa chat béo & mic do sau
hon, nguoi ta thwong st dung chi s6 TBARS dé xac dinh
ham lvgng cac san pham clia qué trinh oxy héa bac hai clia
lipid. Bay la mot chi s6 st dung kha phé bién dé nghién
clru vé su oxy hoa clia chat béo. K&t qua nghién clru chira
trong Hinh 3 cho thay chi s6 TBARS cling c6 xu huéng tang
theo thoi gian b&o quan. Trong d6, mau déi chitng (BC)
tang cao nhét, xép tiép theo la cac mau bao quéan bang
VTM C, EGCG va phan doan dich chiét rong (P < 0,05). Gia tri
TBARS clla mau déi ching tai thoi diém 12 ngay bao quan
la 46,88uM MAD/kg thit ca. Trong khi do, gia tri nay clia cac
mau bao quan bang VTM C, EGCG va phan doan dich chiét
rong lan lwot la 38,12; 33,62 va 29,64uM MAD/Kg thit ca. Két
gué nay cé thé dugc gidi thich nhu sau, dich chiét tlr rong
c6 chita mét ham lvgng dang ké cac hgp chat polyphenol
c6 hoat tinh chéng oxy héa manh (cac két qua nghién ctu
trinh bay & trén). Theo Yamamoto [24], cac chat chdng oxy
hoa nay c6 kha nang khoa cac ion kim loai nhw Fe?* va Cu?,
cac ion kim loai nay cé kha nang xuc tac qué trinh oxy héa
lipid. Cac thi nghiém & trén da cho thay, phan doan dich
chiét ethyl acetate tlr rong c6 hoat tinh khir st manh, diéu
nay ly gidi cho kha nang han ché sy tao thanh céac san
pham oxy héa lipid bac hai trén co thit ca bap.
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Hinh 3. St thay ddi chi s6 TBARS clia thit ca bép theo thoi gian bao quan.
PC: Mau ddi chimg, Mau: Mau b&o quan bang phan doan dich chiét ethyl
acetate, VTM C: Mau bdo quan béng vitamin C, EGCC: Mau b&o quan béng
EGCG. Céc chit cai khac nhau chi ra sit khé&c biét ¢ y nghiia thong ké gilta cac
mau bao quan (P < 0,05)
3.3. Sy on dinh ham lvong polyphenol va hoat tinh
chdng oxy héa theo thoi gian bao quan

Dé dich chiét cé thé ('ng dung dugc trong cac diéu kién
thuc t€, viéc nghién ctu si thay doi cac chat cé hoat tinh
sinh hoc trong dich chiét rong bién trong qua trinh bao
quan la can thiét. Trong nghién ctru nay, s thay doi ham
lvgng polyphenol va hoat tinh chéng oxy héa clia phan
doan dich chiét ethyl acetate trong qua trinh bdo quan
lanh (& nhiét do 4°C) va bao quan dong (& nhiét do -18°C)
dwoc danh gia. Két qua nghién ctu cho thdy ham luvgng
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polyphenol gidam dan theo thoi gian bdo quan tir ngay 0
dén ngay thi 8; dich chiét bdo quan lanh giam nhanh hon
so v6i dich chiét bao quan déng (hinh 4A). Ham lwgng
polyphenol & thoi diém bt dau bao quan (ngay 0) la
183,62; gia tri nay trong dich chiét bdo quan lanh & cac
ngay 2, 4, 6 va 8 lan lwgt Ia 156,73; 105,59; 73,73 va 63,34mg
GAE/g dich chiét. Trong khi d6, gia tri nay trong dich chiét
bdo quan dong & cac ngay 2, 4, 6 va 8 lan luot la 178,82;
166,21; 134,34 va 85,80mg GAE/g dich chiét. Nhu vay, sau 8
ngay bao quan, ham lugng polyphenol trong dich chiét
bdo quan lanh va bao quan déng giam lan lvgt la 65,51 va
53,27%. S gidam ham lwgng cac chat polyphenol trong dich
chiét rong theo thoi gian bdo quéan, cé thé duoc giai thich
nhu sau: polyphenol c6 hoat tinh chéng oxy héa manh, do
dé nhém chat nay cé xu hudng xay ra qué trinh ty oxy héa
(autooxidation) trong qua trinh bdo quan va thay doi cau
tric, dan dén giam ham lvong. V6i dic diém cé céu trac
vong thom, polyphenol rat dé bi oxy hda. Cac géc tv do tao
thanh tr qué trinh tuw oxy héa sé phan rng véi cac gbc tv do
khéc trong dich chiét rong, tao thanh cac chat nhi trung
(dimer). Céc goc tv do electron di chuyén trén phan ti, dan
dén su tao thanh nhiéu nhém hop chéat khac nhau [25].
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Hinh 4. Sir thay ddi ham ltong polyphenol tong G (A) va hoat tinh khir gdc
tw do DPPH (B) ctia phan doan dich chiét ethyl acetate theo thoi gian béo quan.
Céc chir cai khac nhau chi ra sir khéc biét c6  nghfa thong ké giira c4c méau bao
quan (P <0,05)

Hoat tinh khir g6c tv do DPPH cla phan doan dich chiét
ethyl acetate theo thoi gian bdo quan ciling giam; mic do
gidm clia dich chiét khi bdo quan lanh cao hon so véi bao
guan dong (hinh 4B). Cu thé, sau 8 ngay bao quan doéng,
hoat tinh khir g6c ti do DPPH ctia dich chiét giam tir 85,92%
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xudng 26,32% trong khi do, gia tri nay thay doi tir 85,92%
dén 38,57% doi voi qua trinh bao quan déng. Cuong va cong
sv [6] nghién cttu su thay déi hoat tinh chéng oxy hoéa va
ham lwgng phlorotannin ctia 6 loai thudc chi Sargassum
trong nguyén liéu rong kho. Hoat tinh ch6ng oxy héa va
ham lvgng phlorotannin clia ca 6 loai déu gidm sau 24 thang
bao quan. Boi véi rong S. mcclurei, sau 18 thang bao quan
ham lwgng phlorotannin trong rong nguyén liéu gidm
50,95%. Nhu vay, su bién déi clia hop chat chéng oxy héa va
hoat tinh chdng oxy héa trong rong khd nguyén liéu trong
quaé trinh bao quan, gidm cham nhiéu hon so véi dich chiét.
4. KET LUAN

K&t qua nghién cru cho thay phan doan dich chiét ethyl
acetate tlr rong S. mcclurei cé ham lvgng polyphenol va va
hoat tinh chéng oxy hda cao. Phan doan dich chiét nay cé
kha nang han ché su oxy héa lipid trén co thit c& bép bao
quan lanh. K&t qua nghién ctru budc dau nay cho thay tiém
nang lén trong viéc str dung dich chiét tir rong S. mcclurei
dé phat trién thuc pham chic nang va lam chat bao quan
thiy san sau thu hoach. Nhitng nghién ctvu ti€p theo can
danh gia day du céc chi tiéu chat lvgng vé cdm quan, héa
ly, vi sinh ctia nguyén liéu thay san bao quan. Viéc tinh sach
hoéc chi rd cac hop chéat cé hoat tinh chGng oxy héa trong
rong cling can dwoc nghién clu.

LOICAMON

Nghién clru nay duoc tai trg bai dé tai khoa hoc cong
nghé tinh Khanh Hoa do TS. Nguyén Thé Han lam chi
nhiém (ma so: BT-2017-20902-DL).

TAI LIEU THAM KHAO

[1]. Masniyom P., Benjakul S., Visessanguan, W., 2005. Combination effect
of phosphate and modified atmosphere on quality and shelf-life of refrigerated
seabass slices. LWT-Food Science and Technology, 38: 745-756.

[2]. Shahidi F., Zhong Y., 2010. Novel antioxidants in food quality
preservation and health promation. European Journal of Lipid Science and
Technology, 112: 930-940.

[3]. Cory H., Passarelli S., Szeto J., Tamez M., Mattei J. (2018). The role of
polyphenol in human health and food systems: A Mini-Review. Frontiers in
Nutrition, 5-11.

[4]. Nguyén Hiru Pai, 1997. Rong mo (Sargassum) Viét Nam: Nguon loi va st
dung. Nha xudt ban Nong nghiép, 12-15.

[5]. Nguyén Duy Nhitt, 2008. Nghién ciiu thanh phan hoé hoc va hoat tinh
sinh hoc clia polysacarit trong mdt s6 loai rong nau ¢ tinh Khanh Hoa. Luan van
Tién s§ hod hoc, Vién Hoa hoc - Vién Khoa hoc va Cong nghé Viét Nam, 41-42.

[6]- Cuong D.X., Boi V.N., Van T.T.T., 2016. Effect of storage time on
phlorotannin content and antioxidant activity of six Sargassum species from
Nhatrang Bay, Vietnam. Journal of Applied Phycology, 28: 567-572.

[7]. Miranda J.M., Ortiz, J., Barros-Velazquez J., Aubourg S.P., 2016. Quality
enhancement of chilled fish by including alga Bifurcaria bifurcata extract in the
icing medium. Food and Bioprocess Technology, 9: 387-395.

[8]. Pham Thi M Hién, Nguyén Thi Huyén, Nguyén Thé Han, 2017. Nghién
ctu kha ndng chdng oxy hda clia dich chiét rong nau Sargassum meclurei va (ing
dung dé han ché st oxy hda lipid trén thit c& thu xay. Tap chi Khoa hoc va cong
nghé, 43: 99-106.

116 | Tap chi KHOAHOC & CONG NGHE @ Tap 56 - SG 2 (4/2020)

[9]. Singleton V.L., Orthofer R., Lamuela-Raventos R.M., 1999. Analysis of
total phenol andother oxydation substrates and antioxydants by means of Folin-
Ciocalteu reagent. Methods in Enzymology, 299: 152-78.

[10]. Fu H.Y., Shieh D.E., 2002. Antioxydant and free radical scavenging
activities of edible mushrooms. Journal of Food Lipid, 9; 35-46.

[11]. Oyaizu M., 1986. Antioxydantative activity of browing products of
glucosamine fractionated by organic solvent and thin-layer chroma-tography.
Nippon Shokukhin Kogyo Gakkaishi, 3: 771-775.

[12]. Lemon D.W., 1975. An improved TBA test for rancidity. New Series
Circular, 51: 52-55.

[13]. Richards M.P., Hultin H.0., 2002. Contributions of blood and blood
components to lipid oxidation in fish muscle. Journal of Agricultural and Food
Chemistry, 50: 555-564.

[14]. Bligh E.G., Dyer, W.J., 1959. A rapid method of total lipid extraction and
purification. Canadian Journal of Biochemistry and Physiology, 37: 911-917.

[15]. Lowry R.R., Tinsley I.J., 1976. Rapid colorimetric determination of free
fatty acids. Journal of the American Qil Chemists' Society, 53: 470-472.

[16]. Peschel W., Sanchez-Rabaneda F., Diekmann W., Plescher A., Gartzia
I, Jiménez D., Codina C., 2006. An industrial approach in the search of natural
antioxidants from vegetable and fruit wastes. Food Chemistry, 97: 137-150.

[17]. Chakraborty K., Praveen N.K., Vijayan K.K., Rao G.S., 2013. Evaluation
of phenolic contents and antioxidant activities of brown seaweeds belonging to
Turbinaria spp. (Phaeophyta, Sargassaceae) collected from Gulf of Mannar. Asian
Pacific Journal of Tropical Biomedicine, 3: 8-16.

[18]. Suffness M., Newman DJ., Snader K., 1989. Discovery and development
of antineoplastic agents from natural sources. Bioorganic Marine Chemistry,
3:131-168.

[19]. Cho M., Kang 1.J., Won M.H., Lee H.S., You, S., 2010. The antioxidant
properties of ethanol extracts and their solvent-partitioned fractions from various
green seaweeds. Journal of Medicinal Food, 13: 1232-1239.

[20]. Ebrahimzadeh M.A., Khalili M., Dehpour A.A., 2018. Antioxidant
activity of ethyl acetate and methanolic extracts of two marine algae,
Nannochloropsis oculata and Gracilaria gracilis-an in vitro assay. Brazilian Journal
of Pharmaceutical Sciences, 54: 70-79.

[21]. Li Y., Fu X, Duan D., Liu X., Xu J., Gao X., 2017. Extraction and
identification of phlorotannins from the brown alga, Sargassum fusiforme (Harvey)
Setchell. Marine Drugs, 15:49.

[22]. Vilma C., Saulius G., Egidijus B., 2009. Selection of fat-degrading
microorganisms for the treatment of lipid- contaminated environment. Biologija,
55: 84-92.

[23]. Kondo K., Kurihara M., Miyata N., Suzuki T., Toyoda M., 1999.
Mechanistic studies of catechins as antioxidants against radical oxidation. Archives
of Biochemistry and Biophysics, 362: 79-86.

[24]. Yamamoto S., 1992. Mammalian lipoxygenases: molecular structures
and functions. Biochimica et Biophysica Acta (BBA)-Lipids and Lipid
Metabolism, 1128: 117-131.

[25]. Vermerris W., Nicholson R., 2007. Phenolic compound biochemistry.
Food Chemistry, 7: 44-54.

AUTHORS INFORMATION

Nguyen The Han*,Nguyen Le Thuy Linh*? Nguyen Van Minh?,
Khong Trung Thang®

"Faculty of Food Technology, Nha Trang University

2Sanna Khanh Hoa Beverage JSC, Khanh Hoa Salangane Nest Company

Website: https://tapchikhcn.haui.edu.vn





