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TOM TAT

Muc tiéu ciia nghién ctru theo ddi sw oxy hoa protein cua co thit ca 16¢ & cac dang bién ddi sinh hoa (trudc té
cling, té cung, chin sinh hoa) trong qua trinh bao quan ¢ nhiét d6 -20 + 2°C. Ca léc nudi c6 khdi luong tir
500 =+ 800 g/con dugc so ché & dang fillet (tach xuong, con da), Kké tiép fillet ca dugc lam lanh & nhiét d6 tr
0 + 2°C dé dat dén giai doan sinh hoa khac nhau (trude & ctng, té cling va chin sinh hoa). Ca & 3 giai doan bién
d6i sinh hoa d6 duoc cip dong dén nhiét do trung tAm cua than thit ca 1a -18°C, chuyén sang trit dong & cung
nhiét d6 (-20 + 2°C). Két qua nghien ctru cho théy rang, qua trinh xir Iy ban du lam g1arn hoat tinh enzyme
protease khi trit lanh cho dén cac giai doan bién ddi sinh hoa. Sy oxy hoa cuia ca ngam muoi 12% ¢ cac giai doan
t€ cimg va chin sinh hoa it hon so v6i khong ngdm mubi. Ngoai ra, qua trinh trir dong co thit ca loc 12 tudn lam
giam hoat tinh enzyme protease khoan 50 dén 60%, ham lwong sulfhydryl tong va tu do ciing giam dang ké (thap
nhét cta mau ca khong ngam mu01 o g1a1 doan chin sinh hoa). Tuy nhién, chat lugng protein trong co thit ca 16c
ngam mudi va khong ngdm mudi van con tdt voi thoi gian trir dong it nhat 13 12 tuan.

Tir khéa: Bién dbi sinh hoa, cé 16c, protease, ngam mudbi, oxy hoa, tritr dong.

MO PAU

Ca I6c la ngudn protein c6 gia tri va nhidu axit béo khéng bao hoa (Ram, 2005). Tuy nhién, ham luvgng protein va
lipid cao la nguyén nhan thuc day nhanh sw won héng, sinh doc chét tir ca ngay sau khi chét, kéo theo céc bién
ddi héa ly cha yéu anh hwéng clia enzyme protease ndi sinh (Sriket et al., 2010). Nhitng thay dbi khéng mong
muén nay la do si bién tinh protein. Cac protein co trai qua mot sb thay ddi lam thay ddi tinh chét céu tric va
chlrc nang cua chung (Badii va Howell, 2002). Qua trinh tri dong két hop v&i bao goi chan khdng giup han che
qua trinh oxy hoa protein, chét lwong co thit ca cling it bj bién doi (Rodriguez et al., 2009). Tuy nhién, qua trinh
tri déng c6 thé dan dén sw thay ddi protein: hinh thanh tinh thé da, mat nwéc, thay 60| lipid va axit béo, oxy hoa
lipid, phén hiy enzyme cla trimethylamine oxide (TMAO) va twong téc gitra cac yéu tb nay (Mackle 1993)
Ngoai ra, sy khac nhau vé loai va chat lwong cla nguyén lieu ban dau cling nhw mirc d6 didu khién cac xt ly
trw¢e lanh déng c6 anh hwéng dang ké dén sy oxy hoa co thit ca hon 1a sy thay dbi do nguyén nhén lanh déng
(Tran Bach Long et al., 2019). Chinh vi vay, khdo sat cac dieu kién xt& ly va qua trinh trir ddng dén sy oxy hda
protein clia co thit ca 16c nuéi & cac giai doan bién ddi sau khi chét 1am co s& va dinh hwéng s dung ngudn
nguyén liéu phu hop nhdm gop phan vao da dang san pham néi chung, khé ca loc ndi riéng cta nudc ta la véan
de co tinh cap thiét.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Ca loc (Channa striata) dwoc thu mua tiv vang nudi huyén Tra Cu, tinh Tra Vinh. Khéi lwong dao déng trong
khoang t&» 500 + 800 g. Ca khi thu mua phai con sbng, khée manh, ca can phai nguyén ven (khdng tray xuoc)
khong c6 khuyét tat, nhiém bénh hay ky sinh tring, dat cac yéu cau dung cho qua trinh ché bién thwc phdm. Ca
l6¢c sau khi mua dworc gitr séng trong thiing nhwa c6 chira nwéc, thdi gian van chuyén vé phong thi nghiém téi da
trong 3 gi®. Pén phong thi nghiém (Bd mén Céng nghé thwc phdm, Khoa Néng nghiép va Sinh hoc trng dung,
Treong Pai hoc Can Tho), ca dwoc gitk 6n dinh trong bé nudc it nhét 1 gior trude khi xd Iy va tién hanh phan
tich, khao sat tiep theo. Ca léc dwoc can khéi lwong trwdc khi lam ngat, cat tiet va xa mau trong nwéc (thoi gian
x& mau 10 phut d& dam bao tach loai mau hoan toan). Ca sau khi cat tiét dwgc chuyén sang danh vay, bé mang,
nap mang, ndi tang va dau (Tran Bach Long et al., 2019). Ca sau khi xt ly tién hanh fillet lay phan thit ca loai bé
phan xwong ca.

Phwong phap phan tich

Cac chi tiéu phan tich dwgc xac dinh trong nghién ctru la:

Hoat tinh enzyme protease (U/mg protein): H&n hop 10 g co thit c& l6¢ trich ly 40 mL dém phosphate (pH 7,8)
dwoc trich ly trong thoi gian 40 phut sau do ly tam trong 15 phut tai 9.000 vong/phut & 4°C (Tran Thanh Tric et
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al., 2014). Hoat tinh clia enzyme protease dwoc xac dinh theo phwong phap Anson (1938) cai tién, théng qua
lwgng tyrosine tao thanh tr phan &ng thdy phan casein 1% trong thdi gian 30 phat & nhiét do phong (28+2°C).
Ngtrng phan (rng str dung 5 mL trichloroacetic acid (TCA). Xac dinh lwgng tyrosine tao thanh dwa trén phan (rng
tao mau véi folin, st dung 1 ml dich loc, 2 mL NaOH 0,5 N, 0,6 mL folin, thoi gian phan ng10 phat va do mirc
dd hép thu & bwéc séng 660 nm (Dang Thi Thu et al., 2004).

Chi s6 sulfhydryl (-SH) (umol/g protein): Béng hoa 0,5 g ca trong 10 mL dém Tris-HCI 0,05 M (pH 8) s dung may
ddng hod. Hoa tan 1 mL dich dong hoa véi 9 mL dung dich d&m Eliman (pH 8) (chiva 0,6 M NaCl, 6 mM EDTA, 8
M Ure, 2% SDS). H&n hop vortex k§ va ly tam (1400 g, 15 phat, 5°C) dé loai bé phan c&n. Chuan bj mau, cho
vao 6ng nghiém thuy tinh 3 mL dung dich sau ly tam va 40 uL 5,5"-Dithiobis (2-nitrobenzoic acid) 0,01 M d& dwoc
pha trong natri acetate 0,05 M. Chuan bi mAu trdng bang cach cho vao éng nghiém thuy tinh 3 mL hdn hop dung
dich dém Ellman va Tris-HCI (9:1) va 40 pL dung dich DTNB 0,01M. T4t ca cac mau dwoc vortex ky va G & 40°C
trong 15 phut. Do d6 hap thu & 412 nm dé xac dinh ham lwong nhém sulfhydryl. St dung hé sb hép thu phan t
13600 M-'cm™' @& xac dinh ham lwgng nhém sulfhydryl. Nhém sulfhydryl tw do xac dinh twong tw ham lwong
nhom sulfhydryl, tuy nhién dung dich dém ellman (pH 8) khéng chira SDS (chira 0,6 M NaCl, 6 mM EDTA, 8 M Ure).

Chi sb té cirng RI: Xac dinh theo phwong phap Bito va déng tac gia (1983).
Phwong phap thu nhan va xtr ly sé liéu

Céc thi nghiém dwoc bd tri ngau nhién véi ba lan 13p lai. Sé lieu dwoc thu thap va x& ly bang phan mém théng ké
Statgraphics Centurion 16.2, Copyright (C) PP, USA va phan mém Excel. Phan tich phwong sai (ANOVA) va
kiém dinh LSD dé két luan vé sy sai khac gitra trung binh cac nghiém thirc khac.

B6 tri thi nghiém

Muc dich cuta thi nghiém la khdo sat sy oxy héa lipid va oxy héa protein cla co thit ca I6¢c (Channa striata) nubi &
cac diéu kién xt ly nguyén liéu khac nhau. Céa sau khi lam sach, cét fillet, tach xwong. Truéc tién, thdi gian xay ra
céc bién dbi sinh hda clia ca loc: trudc té cirng, té cirng va chin sinh héa dwoc xac dinh bang cach do chi sé té
clvng va su thay dbi pH clia ca khi tién hanh bdo quan lanh & nhiét 6 0 + 2°C. C4 16¢ & 3 giai doan bién ddi sinh
héa dwoc cp dong (st dung ta déng cé nhiét do dao dong tlr -82 + -90°C) dén nhiét d6 tam dat -18°C, mau
dwoc hut chan khéng trong bao bi PA sau d6 chuyén mau sang ta trir ddng & nhiét d -20 + 2°C. Viéc danh gia
hiéu qué cla viéc ngadm mudi va chon Iwa giai doan bién ddi sinh héa thich hop cla ca 16¢c cho qua trinh xt ly
duoc thwe hién bang cach ngam trong dung dich mubi NaCl 12%, thoi gian ngam 3 gid (ty 1& ca va dich ngam |a
1,1, wiv), mau dbi chirng 1a ca khéng ngdm mudi. Ca & 3 giai doan bién dbi sinh héa (v&i dang nguyén liéu da
xac dinh) cip déng va trir dong san pham (-20+2°C). Binh ky 2 tuan/lan, tién hanh do dac va danh gia sy oxy héa
protein clia co thit ca 16c dén it nhat 12 tudn (TrAn Bach Long et al., 2019).

KET QUA VA THAO LUAN

Sw thay déi hoat tinh enzyme protease

Anh hwdng cta qua trinh trir dong co thit ca 16¢c (Channa striata) nudi (ngam mubi NaCl 12% va khong ngam
muoi) & ba giai doan bién doi sinh hoa (trudc té cieng: TTC; té cieng: TC; chin sinh hoa: CSH) dén hoat dong cia
enzyme protease dwgc thé hién & Hinh 1.
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Hinh 1. Sw thay déi hoat tinh enzyme protease clia co’ thit ca léc & 3 giai doan bién déi sinh hoa
theo th&i gian trir dong (TTC: trwwéc té cirng; TC: té cirng; CSH: chin sinh hoéa)
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Hinh 1 cho thdy rdng sau qua trinh cAp déng & mau ban diu cé sw khac biét sy hoat déng clia enzyme protease
trong co thit ca ngam mudi NaCl 12% va khéng ngam mudi NaCl. Tran Bach Long va déng tac gia (2019) ciing
da chirng minh rang, viéc ngam dung dich mudi NaCl 12% lam giam hoat déng cla enzyme protease. Bén canh
do, ca loc khdong ngam mudi NaCl giai doan trwde té ciing ¢ hoat déng enzyme cao nhat 282 (U/mg protein), ke
tiép 1a mau té cirng va chin sinh héa lan lwot 0,248 (U/mg protein) va 0,233 (U/mg protein). M&u ca ngam mubi
NaCl 12% khéng c6 sw khac biét & 3 giai doan bién dbi sinh héa. Cu thé mau ca ngadm muédi & giai doan trwdc té
clrng, té crng va chin sinh héa lan lwot la 0,180 (U/mg protein), 0,171 (U/mg protein), 0,163 (U/mg protein). Sy
gidm hoat tinh enzyme protease & cac giai doan do anh huwdéng béi qua trinh bdo quan & nhiét 3o 2+2°C (Nguyen
Van Mudi et al., 2019). Ca l6c & céc giai doan bién ddi sinh hda cé hodc khéng ngam mubdi NaCl 12% déu co sy
gidm hoat dong clia enzyme protease trong subt thdi gian trir dong 12 tuan. Tuy nhién chi trong hai tudn dau hoat
tinh enzyme gidm dang ké nhét, chi con khoan 60 dén 70% so v&i hoat tinh ban d4u. Ti tudn thir 2 dén tuan 10,
hoat tinh gidm cham hon so vé&i 2 tudn bdo quan dau tién. Tuy nhién, hoat tinh enzyme protease ca l6c ngam
mudi NaCl 12% (trwére té clrng, té clirng, chin sinh hoa: 0,080; 0,083 va 0,089 U/mg protein) van thdp hon so voi
mau nguyén liéu khdng ngam muéi (trvéc té clirng, té clirng, chin sinh hoéa: 0,097; 0,110 va 0,112 U/mg protein).
Nhin chung dén tuan th& 12 trong qua trinh bao quan hoat tinh cla tat ca cac mau gidm con khodng 40 dén 50%
so v&i ban dau (giam khéac biét). Biéu nay cho thay, sy hinh thanh tinh thé da trong qua trinh lanh déng cé thé 13
nguyén nhan pha v& déc tinh ciu tric clia mé té bao, tac ddng mot phan dén hoat tinh ctia enzyme (Asgeirsson
et al., 1995). Nghién ctu cta Tran Thanh Tric va dong tac gia. (2014) cling cho théy rang hoat tinh enzyme
protease & thoi gian 7 dén 8 tudn ciing glam khac biét dang k&. Senthil va ddng tac gia (1992) cling cho thay, co
sy giam dan hoat tinh protease & tAt ca cac bd phan trong qua trinh trir déng ca sardine va ca hé va gidm dang
ké khi kéo dai thi gian bao quan trén 3 thang.

Sw bién ddi ham lwgng tdng nhém sulfhydryl

Nhirng bién d6i ham lwong tdng nhém sulfhydryl (-SH) cla ca 16c ngdm mudi NaCl 12% va khéng ngam mubi & 3
giai doan bién déi sinh hda (trwdc té cirng, té cirng, chin sinh héa) dwoc thé hién & Hinh 2 cho thdy tbng nhom
sulfhydryl c6 sw khac biét dang ké (p < 0,05) sau 12 tuan trir dong quan & -20 = 2°C dbi véi ca ngadm mubdi NaCl
12% va khéng ngadm mudi. Ham lwong tdng nhém -SH thap nhét & mau ca & giai doan chin sinh héa cia nguyén
liu khong ngam mubi NaCl 12%. Sau 12 tuan trir déng ham lwong tdng nhém SH clia ca khéng ngdm mudi con
khoan 23 dén 24 (umol/g protein), trong khi & ma&u ngdm mudi NaCl 12% con khoén 32 (umol/g protein) va
khong c6 sw khac biét gitra 3 giai doan bién ddi sinh héa clia ca Iéc (trudc té cirng, té clrng, chin sinh héa).
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Hinh 2. Anh hwéng cia qua trinh trir déng dén chi s6 nhém shuyhyryl téng trong co thit ca léc
& 3 giai doan bién déi sinh héa (TTC: trwéc té cieng; TC: té cirng; CSH: chin sinh héa)

Nhin chung, tbng ham luvong sulfhydryl (SH) cua protein hoa tan thuwong giam trong qua trinh tri déng. Viéc giam
tdng ham lwgng SH la do sw tiép xdc clia cac nhém sulfhydryl an bén trong proteln tw nhién dé bi oxy hoa
(Nguyen et al., 2011), qué trinh trir ddng c6 thé dan dén sy méat nwéc bé mét cla ca (Cyprian et al., 2019) dan
dén mat nwdc protein 1am thay déi twong tac protein - nwéc. Ngoai ra, qua trinh ham lwong sulfhydryl c6 thé tu
oxy héa hodc cé sw twong tac clia cac san pham oxy héa thtr cAp cua lipid (Baylan et al., 2015).

Sw bién dbi chi sé nhém sulfhydryl tw do

Viéc théat thoat ham lrgng téng nhom sulfhydryl cling c6 thé thay rang nhom sulfhydryl tw do cling twong ty.
Két qua ciing thé hién & Hinh 3 cho thay rang xu hwong ciing tvong ty nhw ham lwvong tdng nhom sulfhydryl.
Nhém sulfhydryl tw do cGa ca khéng ngam mudi va ngam mudi NaCl 12 cé sw khac biét dang k& (p < 0,05) sau
12 tun trir ddng quan & -20 + 2°C. Ham lwgng nhém -SH tw do van th&p nhat & mau ca & giai doan chin sinh
héa clia ca l6c khong ngam mudi NaCl 12%. Qué trinh ngam mudi ban dau trwéc khi cdp dong dan dén ham
lwgng tdng nhém -SH van gitr 6n dinh hon. Tran Bach Long va déng tac gia (2019) cho rdng qua trinh ngam
mudi NaCl 12% gilp ca it bi oxy héa hon, ddng thdi Nguyén Van Mwoi va ddng tac gia cling cho thay bao
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quan lanh van c6 xay ra sw oxy héa protein, tuy nhién m&c dd han ché hon rat nhidu. Do vay, s mat nhém
SH tw do cla giai doan chin sinh héa nhiéu hon giai doan trwéc té cirng la didu tt yéu. Nném SH tw do bi mét
di sau 12 tuan trir déng ddi v&i ca khdng ngam mudi con khoang 9 (umol/g protein), trong khi d6 mau ca ngam
mubi con khodng 12,75 (umol/g protein).
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Hinh 3. Anh hwéng cta qua trinh trir déng dén chi sé nhém shuyhyryl tw do trong co thit ca léc
& 3 giai doan bién déi sinh héa (TTC: trwéc té cieng; TC: té clrng; CSH: chin sinh héa)

Ham lwong SH tw do trong co thit ca gidm trong qua trinh trir déng. Sw gidm nhém SH ty do ¢6 lién quan dén
viéc che gidu cac nhém sulfhydryl do anh hwéng cha sw mat nwdc dan dén mang ludi protein lién két chat ché
v&i nhau (Baylan et al., 2015). Ciing twong tw véi ham lwgng SH tdng thi cac nhém SH tw do dé dang bi oxy héa
nhiéu hon hodc cac san pham cudi cling clia qua trinh oxy héa lipid, nhw malondialdehyd (MDA) va 4-hydroxy-2-
nonenal rat d& phan (ng va co thé gay tén thwong protein. MDA c6 th& phan trng v&i lysine clia protein dé tao
thanh dan xuat carbonyl. Cac aldehyde khéng bao hda nhuw 4-hydroxy-2-nonenal cé thé phan &ng véi nhém amin
cla lysine, nhém thiol clia cysteine va nhém imidazole cua histidine (Uchida et al., 1992).

KET LUAN

Két qua nghién ctvu cho thay réng qua trinh xr Iy ban dau lam gidm hoat tinh enzyme protease khi trir lanh dén
céac giai doan bién dbi sinh héa. M&c du vay, anh hudng cia thoi gian chuyén d6i qua trinh tw oxy héa protein
van xay ra. Sy oxy héa ctia cd ngdm mubi 12% & cac giai doan té ctrng va chin sinh hoa it hon so véi khong
ngam mubi. Két qué nghién ctru con cho thdy rdng qua trinh tri¥ déng 12 tudn lam giam hoat tinh enzyme
protease khodng 50 dén 60%, ham lwgng sulfhydryl tng va tw do ciing gidm dang ké (thdp nhét ctia mau ca
khong ngam mudi & giai doan chin sinh héa). Tuy nhién, ham lwong sulfhydryl clia ca van dam bao chét lvong
protein trong thit ca sau 12 tudn bao quan & nhiét do -20 + 2°C.
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INFLUENCE OF BRINING AND FROZEN STORAGE ON PROTEIN
OXIDATION OF SNAKEHEAD FISH AT POST-MORTEM STAGES

Tran Bach Long"?*, Tran Thanh Truc?, Nguyen Van Muoi?

' Biotechnology Research and Development Instute, Can Tho University
2 Department of Food Technology, College of Agriculture, Can Tho University

SUMMARY

The objective of the study was to monitor the post-mortem status of snake-head fish and the effect of brining on
protein oxidation frozen fish meat (-20 + 2°C). In this experiment, snakehead fishes weighing 500 +~ 800 g were
filleted with skin (bone separation), and then the fillets were stored at cold temperature (0 + 2°C) to reach
different biochemical stages (pre - rigor, in - rigor and post - rigor). The fish fillets in these three stages after
harvest were frozen to a central temperature of -18°C and transferred to frozen storage at the same temperature
(-20 + 2°C). The results show that the activity of protease was reduced during cold storage until biochemical
changes. The protein oxidation of both in-rigor and post-rigor of salted fish was less than that of unsalted fish.
During storage for 12-weeks, the protease enzyme activity reduced about from 50 to 60% when treated salted
fish and unsalted fish. Both total and available sulfhydryl content reduced in during storage, and the lowest is
post-rigor unsalted fish. However, protein quality of both salted and unsalted fish have remained at least
12 weeks of frozen storage.

Keywords: Biochemical changes, frozen storage, protein oxidation, snake-head, sulthydryl.
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