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Nghién ciru nay nham danh gia anh huong cia nhiét do bao quadn
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Title: Effect of storage temperature on  (28+30°C), 32 tudn bdo quan & nhiét @ lanh (0~4°C) va 48 tuan
the oxidation of lipid and protein of trit dong (-18+-20°C) thi chi sé peroxide, gid tri TBARS, nhom
dryed snack- head (Channa striata) sulfhydryl tong, nhém sulfhydryl tw do, dj mau b* va ham lwong
N-NH; thdp hon gid tri chap nhdn dwoc khuyén nghi. Cd léc sy
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sulfhydryl tong (22,44 umol/g protein), nhém sulfhydryl tw do (8,48
Affiliation(s): Can Tho University umol/g protein), do mau b* (4,27) va ham lhrong N-NH; (42,86
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ABSTRACT

This study aimed to evaluate the effect of storage temperatures on
lipid and protein oxidation of dried cultured snakehead (Channa
striata). A survey of dried snakehead fish stored at three
temperatures (28+30°C), (0+4°C), and (-18+-20°C). Research
results showed that dried snakehead fish stored 12 weeks at room
temperature (28+30°C), 32 weeks at cold storage (0~4°C) and 48
weeks of frozen (-18+-20°C) having peroxide index, TBARS value,
total sulfhydryl group, free sulfhydryl group, color b*, and N-NH3
content were lower than the acceptable values. Dried snakehead
fish stored at temperature (-18+-20°C) in 48 weeks had peroxide
index (0.170 mEq/kg), TBARS value (4.69 mg MDA/kg), total
sulfhydryl group (22.44 umol/g protein), free sulfhydryl group
(8.48 umol/g protein), color b* (4.27), and N-NH3 content (42.86
mg%,).

Keywords: Ca loc, lipdid, nhiét do bao quan, oxy hoa, protein, sd'y
kho

181



Tap chi Khoa hoc Pai hoc Can Tho

1. GIOI THIEU

Ca 16¢c (Channa striata) 1a loai ca nude ngot co
gia tri kinh té cao va tiém nang phat trién nudi
(Saputra et al., 2021). Ca léc twong d6i d& nudi va
duoc nuoi trong ao dét, veéo, 16ng be..., va ¢6 thé nudi
quy md nho hodc nudi tham canh & mat do cao nén
da thu hiit nhidu n ngudi nuéi & ddng bang song Ciru
Long (Sinh & Chung, 2009). Nghé nuéi ca 16¢c dang
phat trién nhanh & cac tinh Tra Vinh, Dong Thép,
Vinh Long, Tién Giang, An Giang, Bac Liéu va Ca
Mau,... nhung vung nuoi tép trung la cac tinh An
Giang, Pong Thép va Tra Vinh (Nh¢, 2017). Dién
tich nudi ca loc 6 cac tinh ddng bang song Ctru Long
nam 2016 cha yéu tép trung & cac tinh Dong Thap,
Cén Tho, An Giang, Tra Vinh khoang 1.000 ha, san
lugng dat khoang 65.000 tn (Muoi va ctv., 2016).
Ca 16¢ c6 thit thom ngon va nhu cau thi trudng ngay
cang tang (Bich et al., 2020), nang suét thit cao, ham
luong protein va cac chat dinh dudng khac ciing cao
va c6 nhiéu tac dung chita bénh (Zhang et al., 2021).
Tuy nhién, ham luong protein va lipid cao 1a nguyén
nhan thiic ddy nhanh sy uwon hong, sinh doc chat tir
c4 ngay sau khi chét, kéo theo cac bién ddi hoa 1y,
enzyme lam giam chét Iuong nguyén liu (Eyo,
2001). Thit c4 dé bi oxy héa do ham hrong acid béo
khong bio hoa cao (Sullivan & Budge, 2012) va dé
bi hu héng do qua trinh thiy phan cia enzyme va sy
phat trién cua vi sinh vat (Ugak et al., 2011), néu
mubn thoi han st dung duge kéo dai thi phai ap
dung céc cong nghé ché bién thich hop (Tsironi &
Taoukis, 2018). Mot s6 phuong phép bao quan thyc
phim truyen thong nhu u6p muoi, sdy kho duge su
dung dé kiém soat sy phat trién cta vi sinh vat va tri
hodn sy hu hong cua san pham ca (Tsironi et al.,
2019).

Cé sdy kho thuong dwoc coi 1a 6n dinh va an toan
trong qua trinh bao quan (Cyprian et al., 2016). Bao
bi chan khéng gitip loai bo khong khi dé co thé cai
thién thoi han st dung va chét lwong cua thyc phém
(Etemadian et al., 2012). Tuy nhién, van c6 suy giam
chat lugng nhu thity phan lipid anh huong dén su
hinh thanh céc san phdm oxy hoa trong qua trinh bao
quan ca kho (Doe, 2002).

Su oxy héa protein co thé 1am mat chic ning
protein, thay dbi cau trac protein dan dén lam giam
chat luong san pham ca (Xiong, 2000). Qua trinh
nay lam bién d6i vé dic diém protein nhu tinh ky
nuée cua protein, kha ning hoa tan va sy thay doi
tinh nhay cam cua co chit protein dbi véi cac
enzyme thuy phan protein (Davies et al., 1987). Cac
protein bi oxy hoa thuong khong duoc hip thu va
tiéu hoa t6t do do gia tri dinh dudng ciing kém di
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(Morzel et al., 2006). Mac khac, mot s6 nghién ctu
cho thdy rang qué trinh oxy hoa lipid va oxy hoa
protein 1a mot hé thong lién két (Park et al., 2007;
Estévez et al., 2008). Do d6, cac san phdm trong qué
trinh oxy hoa lipid nhur hydroperoxide hay cac dan
xuit aldehyde ciing c6 thé lam bién ddi protein
(Refsgaard et al., 2000). Tuy nhién, trong cac qua
trinh oxy hoéa thi quéa trinh oxy hoa lipid dién ra
nhanh hon so v6i qua trinh oxy hoa protein (Vuorela
ctal., 2005; Estévez et at., 2008). Mot s0 nghién ciru
cho rang viéc bao quan ¢ nhiét do thap két hop véi
dong goi chan khong co thé han ché qua trinh oxy
héa (Rodriguez et al., 2009). San phim ca loc
(Channa striata) nudi siy kho ¢ Viét Nam chua
duogc quan tim dén su oxy hoa lipid va protein trong
qué trinh bao quan. Vi vay, nghién ctru sy oxy hoa
lipid va protein bao quan ¢ cac nhiét d¢ khac nhau
duoc tién hanh véi muc tiéu danh gia anh huéng cua
nhiét d6 bao quan dén sy oxy hoéa lipid va oxy hoa
protein cua ca loc.

2. PHUONG PHAP NGHIEN CUU
2.1. Phuong phap thu nhén va xir Iy miu

Ca 16¢ (Channa striata) dugc thu mua tir vung
nudi huyén Tra Cu, tinh Tra Vinh. Khéi luong dao
dong trong khoang tr 500+800 g/con. Ca khi thu
mua con song, khoe manh, nguyén ven (khong tray
xudc), khong co khuyet tat, nhiém bénh hay ky sinh
trung,... dat cac yéu cau cua qua trinh ché bién thuc
pham. Ca l6¢ sau khi mua dugc giit song trong thing
nhua c6 chira nudc, thoi gian van chuyén vé phong
thi nghiém tdi da trong 3 gio. Tai phong thi nghiém
ché bién thuc phim (Vién Cong nghé Sinh hoc va
Thuc phém, Truong Pai hoc Cén Tho), ca dugc giir
6n dinh trong bé nudc it nhat 1 gio trude khi xir 1y
va tién hanh phén tich, khao sat tiép theo.

C4 16¢ duoc can khéi lwong trude khi lam ngit,
cét tiét va x4 mau trong nudc (thoi gian xa mau 10
phat dé dam bao tach loai mau hoan toan). C4 sau
khi cét tiét dugc chuyén sang danh vay, bo mang,
nap mang va ndi tang va dau (Long va ctv., 2017).
Ca sau khi xir Iy dwgc ngam trong dung dich mubi
NaCl ¢ ndng d6 12%, thoi gian ngam 1a 3 gid (Long
va ctv., 2019). Ca sau khi ngdm mubi duoc vot ra,
dé rao, ngam phu gia (glycerol 3%, sorbitol 4%, acid
ascorbic 0,04%) trong 1 gio' (Long et al., 2020). Sau
do, tién hanh sy ca l6c ¢ nhiét d6 50+3°C véi luu
lwong khong khi nong 2 m/s dén khi kho ca loc dat
d6 4m 20% (Long va ctv., 2020). San phdm khé ca
sau d6 tién hanh bao géi trong bao bi PA c6 d6 chan
khong 80%.
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2.2. Phwong phap phén tich

Céc chi tiéu phan tich dugc xdc dinh trong
nghién ctru la:

— Chi s6 peroxide (mEq/kg lipid): Phan tich
theo Michael and Oscar (2003).

— Chi sb sulfhydryl (-SH) (umol/g protein):
phéan tich theo Ellman (1959).
Chi s6 thiobarbituric acid reactive substances
(TBARS) (mg MDA/Kg): Cac chit phan tng véi
TBA dugc xac dinh theo phuong phap cia Lemon
(1975) v6i mot sy hiéu chinh nhé Duy va Tuén
(2013).

— Ham luong NH3 (mg %): Xac dinh theo
TCVN 3706 — 90.

— Mau sic: May do mau Colorimeter 2nh
(Trung Qudc) duge sir dung dé do mau véi cac gia
tri ghi nhan b* (c6 gié tri tir -b dén +b biéu thi mau
tir mau xanh da troi dén mau vang).

2.3. Phwong phap thu nhén va xir Iy s6 liéu

Céc s6 liéu thu thap dua trén két qua lap lai it
nhat 3 1dn cho mdi don vi thi nghiém. Két qua khao
sat dugc xur ly thong ké theo chuong trinh
Statgraphics Centurion 16.1 va cic phan mém thong
keé thich hop.

2.4. BO tri thi nghiém

Cé 16c say kho tién hanh bao quan & 3 murc nhiét
d6: nhiét d6 phong (28+30°C), nhiét d6 lanh
(0+4°C) va trir dong (-18+-20°C). Dinh ky theo doi
sy thay d6i pham chat san pham theo thoi gian bao
quén (d6i voi san pham bao quan & nhiét d6 thuong
dinh ky 1 tudn/lan, nhiét d6 bao quan lanh 2
tudn/lan, trir dong 4 tuén/lén) Két qua dugc so bd
danh gia qua mue dg tang am, sy thay d6i d6 hoat
dong ctia nudce va mét s6 ndm mde trong san pham.
Thanh phan dinh dudng, vi sinh va kim loai ning
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cta kho cd sau khi bao quan dugc goi méau dén co
quan kiém dinh dc 1ap dé phan tich.

3. KET QUA VA THAO LUAN
3.1. Sw oxy hoa lipid theo thoi gian bdo quan

Két qua danh gia sy suy giam lipid cua hai san
pham qua qua trinh oxy hoéa gém chi sé peroxide
(Hinh 1), TBARS (Hinh 2), va d6 mau b* (Hinh 3).

Hinh 1 cho thiy ca 16c sdy khé bao quan & nhiét
d6 (28+30°C) c6 sy gia ting dang ké chi s peroxide
trong 12 tuan. Chi sé peroxide trudc bao quan la
0,033 mEq/kg, sau 2 tudn bao quan ting 1én 0,09
mEq/kg va su gia tang nay c6 sy khac biét c6 y nghia
thong ké voi mau trude khi bao quan va tuan 01
(p<0,05), chi sb peroxide tir tudn 2 dén tuan 6 c6 su
dao dong tir 0,09 dén 0,110 mEq/kg. Tuy nhién, dén
tudn 7 thi c6 xu huéng ting 1én 0,127 mEq/kg.
Trong khi d6, khi bao quan ca loc sdy kho o nhiét do
thap thi su gia tang chi sO peroxide c6 xu hudng
cham hon. Cu thé khi bao quan ¢ nhiét 36 0+4°C thi
chi s& peroxide trudc khi bao quan va & tudn 14
(0,105 mEqg/kg) c6 su khac biét c6 y nghia (p<0,05),
trong khi & diéu kién lanh dong (-18+ -20°C) thi sy
khac bi€t co y nghia (p<0,05) la ¢ tuan 48 (0,170
mEqg/kg). Két qua nay cho thdy rang khi bao quan &
cac diéu kién nhiét d6 khac nhau, mirc do suy giam
lipid ciing thay d6i theo. Chi sb peroxide tang nhanh
khi bao quan & nhiét d6 phong (28+30°C) va cham
nhat trong qua trinh trit dong (-18+-20°C). Chi sd
peroxide tang trong qua trinh bao quan 1a do sy hinh
thanh hydroperoxide 13 cac san pham oxy hoa lipid
chinh. Hydroperoxide tich liy trong qua trinh oxy
héa ban ddu nhung giam sau do, vi tbc 6 phan tach
va phan ng vugt qua su hinh thanh (Cyprian et al.
2015). Chi s6 peroxide cua c4 16¢ sy khong 6n dinh
trong qua trinh bao quan, c6 thé han ché qua trinh
oxy hoa lipid bang cach han ché san pham tiép xuc
voi oxy (Etemadian et al., 2012).
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Hinh 1. Sy thay ddi chi s6 peroxide trong san phim khé ca léc
theo thai gian bao quan & 3 di€u kién nhiét d¢ khac nhau
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Hinh 2 cho thiy chi s6 TBARS ciing ¢6 sy thay
d6i trong thoi gian bao quan do anh huong ciia nhiét
d6 bao quan. Khi bao quan & nhiét 46 (28+30°C) thi
TBARS ting nhanh dén tuan 7 (tir 3,91 1én 5,15 mg
MDA/Kg), trong khi d6 bdo quan ¢ nhiét d6 lanh
(0-4°C) va trir dong thi TBARS tang & tudn tha 12
va 32, lan luot 1a 5,07 va 5,12 mg MDA/Kg. Tuy
nhién, chi s6 TBARS c6 xu hudng giam trong thoi
gian bao quan sau 12 tudn & nhiét do (28+30°C) la
4,45 mg MDA/Kg, sau 32 tuan & nhiét do (0+4°C)
123,83 mg MDA/Kg va sau 48 tuan trit dong 14 4,69
mg MDA/Kg. Chi s6 TBARS ting trong thdi gian
dau ctia qua trinh bao quan 1a do sy hinh thanh cta
san pham oxy hoa lipid thtr cdp (Kolakowska,
2002). Malondialdehyde dugc hinh thanh thong qua
hydroperoxide, d6 1a phan mg ban dau san pham
cua acid béo khong bdo hoa véi oxy (Fernandez et
al., 1997). Tuy nhién, sau thoi gian bao quan thi chi
s6 TBARS giam do c6 sy tuong tac giita cac thanh
phin protein (peptide va cic acid amin) véi
malondialdehyde tao ra san pham bac ba ciia oxy
hoéa lipid (Underland et al., 1999). TBARS c6 thé
lién két chéo ctia malondialdehyde véi céc acid amin
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dé hinh thanh lién két amidine (Karlsdottir et al.,
2014; Nguyen et al., 2011).

Mau sic 1a mot trong nhitng bién d6i d& quan sat
do sy oxy hoa lipid va c6 chi phdi dén dic tinh cam
quan ctia san pham. Hinh 3 cho thdy gia tri d6 mau
b* tang d4ng ké din dén ca 16c sdy kho c6 su chuyén
mau cta kho sang vang va sam nau. Szymczak et al.
(2011) khang dinh, sy bién d6i nay chii yéu Ia do sy
oxy hoa chit béo va do mau danh gia sy chuyén
vang b* 1a thong sé danh gia sy 6n dinh su oxy hoa
lipid cta ca 16c sdy kho. Hinh 1 va Hinh 2 cho thiy
su thay dbi chi s6 peroxide va TBARS khi bao quan
0 cac nhiét d6 khac nhau, do do sy thay ddi d6 mau
b* cling bi anh hudng. Tuy nhién, miic do gia ting
khi bao quan & nhiét do (28+30°C) nhiéu hon 2 mirc
nhiét do con lai, su gia ting & didu kién trit dong la
thap nhit. Diéu nay phu hop v6i quy luat bién dbi
d6 4m ctia san pham, kho cé c6 sy ting 4m trong thoi
gian bao quan lam tang cuong d9 sang (Szymczak,
2011). Kho bao quan lanh dong c6 mirc dao dong
Am rat nho, gia tri 6 mau b* ciling c6 sy dao dong it
hon. Nghién ctru cua Ariyarathna (2011) trén ca
tuyet wép mudi siy kho & nhiét d¢ 18-20°C ciing cho
thiy c6 cac bién dong mau sic véi do mau b* tang.
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3.2. Su oxy hoda protein theo thoi gian bio
quin

Cé sy kho thuong dwoc coi 1 6n dinh va an
toan. Cac san phdm oxy hoa lipid c6 ngudn gdc tir
lipid, nhu cac gbc hydroperoxide lipid va phan tmg
dan xuét aldehyde ciing c6 thé gy ra su oxy hoa
protein (Refsgaard et al., 2000). Qua trinh bao quan

Tép 59, S6 6B (2023): 181-188

san pham ca 16¢ sdy kho cho thdy qua trinh oxy hoa
lipid thay d6i, va sy thay dbi nay cung thay d6i & cac
muc nhiét d bao quan khéac nhau. Diéu d6 c6 thé du
doan qua trinh oxy hoda protein ciing xdy ra theo
chidu huéng tuong tir. Nghién ciru tién hanh khao
sat nhom -SH trong san phim v&i két qua duoc trinh
bay ¢ Hinh 4 va Hinh 5.
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Hinh 4. Sy bién d6i nhém sulfhydryl tong trong kho ca l16c theo thoi gian bio quan

14
13
12

e

Nhom sulfhydryl tw do
(umol/g protein)

12 16

20

24 28 32 36 40 44 48

Théi gian bio quan (tudn)

Hinh 5. Sy bién d6i nhém sulfhydryl tw do trong kho c4 lé¢ theo thoi gian bao quén

Hinh 4 va Hinh 5 cho thiy nhém sulfhydryl tong
va ty do trong san pham giam theo qué trinh bao
quan. Bac biét, nhom sulthydryl gidm nhanh khi bao
quan ¢ nhiét do phong (28+30°C) va giam it ¢ nhiét
d6 thap. Cu thé sau thoi gian bao quan ¢ nhiét do
28+30°C, 0+4°C, -18+-20°C gia tri nhoém sulthydryl
tu do lan luot 1a 8, 61, 6,73, 8,48 pmol/g protein
tuong Ung sau 12 tuan 32 tuan va 48 tuan. Tuong
tu, nhom sulfhydryl tong giam con 22,79, 17,81 va
22,44 pmol/g protein 1an luot sau 12 tu?m o nhiét do
28+30°C, 32 tuan ¢ nhiét do 0+4°C va 48 tuan khi
trit déng -18+-20°C. Viéc giam sulfhydryl tong 1a
do su tiép xuc ctia cac nhoém sulfhydryl 4n bén trong
protein ty nhién dé bi oxy hoa (Nguyen et al., 2011),
qué trinh trit dong c6 thé dan dén sy mat nudc bé
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mit cia ¢ (Cyprian et al., 2017) dan dén mat nudc
protein lam thay ddi trong tac protein — nude. Ngoai
ra, qua trinh giam ham luong sulfhydryl c6 thé tu
oxy hoa hodc c6 sy trong tac cua cac san phdm oxy
hoa thir cép cua lipid (Baylan, 2015). Trong khi d6,
su giam nhém sulfhyryl ti do ¢6 lién quan dén viéc
che gidu cac nhom sulfhyryl do anh huéng cia su
mét nudc din dén mang ludi protein lién két chat
ché véi nhau (Baylan, 2015). Cing v6i nhom
sulfhyryl tong thi cic nhom sulfhyryl tu do de dang
bi oxy héa nhidu hon hodc cac san pham cudi cing
cua qua trinh oxy hoéa lipid, nhu malondialdehyde
(MAD) va 4-hydroxy-2-nonenal rat dé phan tng va
c6 thé gay ton thuong protein. MAD c6 thé phan ting
v6i lysine cua protein dé tao thanh din xuat
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carbonyl. Céac aldehyde khong bao hoa nhu 4- nhan (100-200 mg/100 g) dbi voi nhidu loai san

hydroxy-2-nonenal ¢6 thé phan tmg véi nhoém amin phim mudi va kho (Connell, 1990). Majumdar and
cia lysine, nhom thiol clia cysteine va nhom Basu (2010) tim thay ham lugng N-NH; 1a 48 mg%
imidazole cua histidine (Uchida et al., 1992). trong ca chay (Tenualosa ilisha) muoi kho. Iyer et

al. (1986) di bao cdo riang ca duoc ban & thi trudng
ban 1¢é chira N-NHj3 cao td1 98 mg%. Muc do cua hop
chat amoniac va trimethylamine dwoc san xuét boi
vi khuan va céc enzym ndi sinh dugc st dung nhu
mot chét chi thi sy hu hong ddi vé6i ca va cac san
pham tir c4 (Gram et al., 2002). G mot mirc d¢ nao
d6, cac hop chét nay duogc xem la hwong vi va mui
thom dic trung ctia san pham cudi cung (Majumdar
& Basu, 2010).

Sy gia ting ham luong N-NHj; trong san phdm
¢4 16¢ say kho khi bao quan & cac nhiét d khac nhau
cling dugc thé hién & Hinh 6, ¢6 su gia tang ham
lugng khi bao quan ¢ nhiét 4o thuong (28+30°C)
thoi gian 12 tuén 1a 44,12 mg%, nhiét d¢ lanh 43,03
mg% va 42,86 mg% khi bao quan & nhiét do (-18+-
20°C). Gia tri N-NH; dugc tim thdy trong nghién
ctru nay thip hon gia tri khuyén nghi duoc chip
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Hinh 6. Haim lrgng N-NH3 trong sin phim kh c4 l6c ting theo thoi gian bio quén & 3 diéu kién nhiét
do khac nhau

4. KET LUAN thap. Sau 12 tudn bdo quan & nhiét do phong
; (28+30°C), 32 tuan bao quan & nhi¢t do lanh
Su oxy hoa lipid va protein cua cd 16c say kho bi  (0+4°C) va 48 tuan trit dong (-18+-20°C) thi sy thay
anh hudng boi nhiét d bao quan. Sy oxy hoa xay ra d6i cuia chi s6 peroxide, TBARS, nhom sulfhydryl
nhanh khi bao quan ¢ nhiét do phong (28+30°C) va van giit duoc chét lwong lipid va protein.
quaé trinh oxy hoa bi han ché khi bao quan ¢ nhiét do
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