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that L. plantarum with 10® CFU/g stimulated growth, significant difference in length and weight compared to the
control after 21* day treatment (p <0,05). The weight gain (WG %) and length gain (LG%) increased highest at
LABI10® treatment (345%), LAB107 (306,2%) and significantly different (p <0,05) from the control (272%). The total
hemocytes cells, granulocytes and hyaline cells increased significantly(p <0.05) in LAB10” and LAB10® compared to
the control. In short, using L. plantarum at density of 10° CFU/g could stimulate weight gain, and immune response
in white leg shrimp.
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SU OXY HOA VA PAC TINH CHAT LUQNG CO THIT CA LOC NUOI
O CAC GIAI POAN BIEN POI SINH HOA
Tran Bach Long!, Tran Thanh Truc?, Nguyén Van Mudi?

TOM TAT

Muc tiéu ctia nghién ctu l1a xac dinh qua trinh oxy héa va chit lugng ctia co thit c¢d 16c § cac giai doan bién d6i
sinh hoéa khi bao quan & nhiét do phong (30 + 2°C) va nhiét d¢ thdp (2 + 2°C). Trong thi nghiém nay, ca léc nudi c6
khéi lugng tii 500 + 800 g/con dugc so ché & dang dé nguyén con (chi loai néi tang, vay, vay), ké tiép dugc bao quan &
hai nhiét d¢ d€ giup ca dat dén giai doan sinh héa khéc nhau (trudc té cling, té ciing va chin sinh hoa). Két qua khéao
sat cho thdy, c6 su thay d6i hoat tinh enzyme, su oxy hoa va chit lugng co thit ca 16c & 3 giai doan bién déi khac biét
c6 y nghia thong ké; p < 0,05. Khi bdo quan 6 nhiét d6 phong (30 + 2°C) thi gian té cting dién ra nhanh, pH sau giai
doan té cling c6 su tang nhanh, tao diéu kién thich hgp cho cdc enzyme trong ca phat trién hoat dong, qua trinh tu
oxy héa ciing nhu su bién tinh protein nhanh dan dén su suy gidm chat lugng ddng ké. Ngugc lai, cd dugc bao quan
& moi trudng nhiét d6 théap (2 + 2°C) lai cho thiy qua trinh té cting kéo dai, pH tang lai nhung rat cham, tic ché hoat
dong enzyme lipoxygenase va enzyme protease. Su oxy hoa lipid dién ra cham hon, sy bién tinh ctia protein cling it

hon, dic tinh chat lugng ctia co thit ca t6t hon khi bdo quan & nhiét d¢ thuong.

T khoa: Ca 16¢c (Channa striata), bao quan, enzyme, lipid, protein, nhiét do, oxy hoa

1. AT VAN PE

Phong trao nudi cd 16c ngay cang gia ting va
khong theo dinh huéng, quy hoach. Nghé nuéi cd
16¢ dang phat trién manh & cac tinh Tra Vinh, Dong
Thap, Vinh Long, Tién Giang, An Giang, Bac Liéu va
Ca Mau. Theo B¢ Nong nghiép va Phat trién nong
thon (2014), dién tich nudi trong thuy san cta cac
tinh Dong bing song Ctiu Long nam 2013 chiém
2/3 tong dién tich nudi trong thity san ca nudc va doi
tugng chinh trong co ciu dan ca nudi & Dong bing
song Ctiu Long hién nay la ca 16c (Ngo Thi Minh
Thuy va Truong Dong Loc, 2015). Tinh Tra Vinh c6
hon 2.100 h¢ tha nudi ca 16c, riéng huyén Tra Cu
chiém hon 84% dién tich nudi ca l6c toan tinh, véi
khoang 2.000 h¢ tha nuoi, san lugng thu hoach dat
20.100 tan. Tai tinh Vinh Long, san lugng thu hoach
trung binh méi ndm khoang gan 400 tan. Trong khi
dé, ndng sudt nudi 6 Phu Tho, Pht Hiép va An Long
- tinh Bong Thép dat khoang 250 tdn/ha/vu va &
cac xa khac dat nang suét 200 tdn/ha/vy, thudng thi

2 nam nuoi dugc 3 vu cd, khong cé su chénh léch
16n vé san lugng tiing vu (Nguyén Van Mudi va ctv.,
2016). Ca loc (Channa strita) la mot loai ca c6 gia tri
6 dinh dudng chiia 17 acid amin va nhiéu acid béo
khong no (Aliyu-Paiko et al., 2012). Cac nghién ctiu
cho thdy ring su tén thit cta ca sau thu hoach lién
quan dén xt ly nguyén liéu khong hiéu qua, lién quan
dén qua trinh bao quan, nhiing bién d6i hda hocluén
la xay ra 6 ca (Huss, 1995) dan dén suy giam chit
lugng va hu hong (Damodaran, 2007). Trong khi do,
nhiét do moi trudng ¢ nude ta la diéu kién thuén loi
va thic ddy qud trinh hu hong ctia cd. Chat lugng
ctia ca bi anh hudng bdi mot s6 yéu td, trong do, mot
trong nhiing diéu quan trong nhét la su thay d6i sau
khi chét va qua trinh té cling sau khi chét (Yasmin
et al., 2001). C4 sau khi chét, creatine phosphate
bi bién d6i trudc qua trinh phan hay adenosine
triphosphate (ATP). Khi creatine phosphate va ATP
dat dugc cung néng do v6i ATP, ham lugng ATP bt
dau gidm (Watabe et al., 1991) va bat dau xay ra qua

'Nghién ctiu sinh nganh Coéng nghé Sinh hoc, Vién Nghién ctiu va Phét trién Cong nghé Sinh hoc, Trudng Pai hoc
Can Tho; 2 Bo mo6n Cong nghé Thuc phdm, Khoa Nong nghiép, Trudng Dai hoc Can Tho
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trinh té cting (Iwamoto et al., 1987). Co thit ca xay
ra giai doan té cting khi nong d¢ ATP giam xudng
1,25 umol/g (Fraser et al., 1967), khi dé xay ra cac
lién két chéo gitia myosin va actin trong myofibrils,
va lién két actin va myosin hinh thanh vinh vién
(Pate and Browkow, 1980). Céc nguyén nhan gay ra
mém thit ca sau khi chét c6 thé la do suy yéu dia Z
cta myofibrils hodc suy thodi cac mé lién két trong
co thit ca (Ando et al., 1993), hodc suy yéu cac moi
ndi myosin-actin (Yamanoue and Takahashi, 1988).
Mot s6 phuong phap dé danh gia chi s6 té cting bang
cach do truc tiép dua trén sy thay ddi cua céc tinh
chét vét 1y va co hoc nhu chi s6 té cing (Bito et al.,
1983). Cac phuong phap gian tiép dé danh gia do
1a su thay d6i do pH ctia cdc san phdm ty phan hay
trong qua trinh té cling, vi nd lién quan dén sy phan
hay ATP. Chinh vi vdy, nghién ctu ti€én hanh ddnh
gia su oxy hoéa va thay d6i chat lugng cta co thit ca
16¢ & cac giai doan bién d6i cuia ca 16c sau khi giét mo
nhu hoat ddng ctia enzyme, qua trinh oxy hoa lipid,
oxy hoda protein va chét lugng co thit cd & cac giai
doan bién ddi nay.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

Cé 16c (Channa striata) dugc thu mua tii viing
nuoi huyén Tra Cu, tinh Tra Vinh, khoéi lugng dao
dong trong khodng tui 500 + 800 g. Ca khi thu mua
phai con song, khoe manh, ca can phai nguyén ven
(khong trdy xudc), khong cé khuyét tat, nhiém
bénh hay ky sinh trung, dat cac yéu cau dung cho
quaé trinh ché bién thyc phdm. Ca l6c sau khi mua
dugc giti song trong thung nhua c6 chiia nudc, thoi
gian van chuyén vé phong thi nghiém t6i da trong
3 gi6. Dén phong thi nghiém (B6 mdén Cong nghé
thuc phdm, Khoa Nong nghiép, Trudng Pai hoc Can
Tho), ca dugc giti 6n dinh trong bé nudce it nhét 1 gio
trude khi xti Iy va tién hanh phan tich, khao sat tiép
theo (Tran Bach Long va ctv., 2017).

Ca 16c dugc can khoi lugng trude khi lam ngat,
cat tiét va xa mau trong nudc (thoi gian xd mau
10 phut dé dam bao tach loai mau hoan toan). Cé
sau khi cat tiét dugc chuyén sang danh vay, bo mang,
ndp mang va noi tang. Ca dugc rua trong nudc mudi
v6i nong do 0,5%. Ca sau khi lam sach dugc dem di
khao sat cac qua trinh bién d6i sau khi chét & cac
diéu kién moi truong khac nhau (Tran Bach Long
etal., 2017).

2.2. Phuong phap nghién ctiiu

Muc dich ctia thi nghiém la danh gid tac dong ctia
diéu kién bdo quan nguyén liéu dén sy bién déi sinh
héa ctia cd 16¢ nhu hoat dong enzyme, qua trinh tu
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oxy héa va chat lugng co thit ca 16c nudi & cac giai
doan bién d6i sinh hoéa ctia ca sau khi giét mé.

Cd 16c nuoi xt ly nhu muc 2.1 va dugc phin
tich thanh phén nguyén liéu ban dau sé dugc cho
vao bao bi PA tranh ti€p xuc véi moi truong khong
khi bén ngoai d€ khong bi nhiém vi sinh vét tii moi
truong ngoai vao trong mau, ké tiép dugc chia thanh
2 nhém: (1) bao quan & diéu kién nhiét do phong
(30 £ 2°C) va (2) bao quan 6 diéu kién nhiét do lanh
(2 + 2°C). Trudc tién, xac dinh thdi gian xay ra cac
bién ddi sinh hda ctia ca loc: trudce té cling, té cling
va chin sinh hoa dugc xac dinh bang cach do chi s6
té cting va sy thay d6i pH cua cd. Sau khi xdc dinh
dugc cac giai doan bién ddi sinh hoa tién hanh danh
gia bién déi sinh hda cua co thit ca 16c 6 3 giai doan
nhu hoat dong enzyme, tu oxy hoa va chat lugng
cta co thit ca 16¢ & hai diéu kién bdo quan nhiét do
phong va nhiét d¢ lanh va tim ra diéu kién bao quan
thich hgp cho ca l6c sau khi giét mé.

2.2.1. Phuong phdp phan tich

Nhiing chi tiéu co ban ctia nguyén liéu ciing nhu
trong qua trinh theo doi chét lugng cta thit ca dugc
phan tich va do dac theo phuong phap da dugc
quy dinh.

- Chi s6 té cting RI: Xac dinh theo phuong phap
ctia Bito va cong tac vién (1983)

RI (%) = (D, - D)/D, x 100

Trong do: D,: Khodng cdch ti dudi cd dén mat ban
6 thoi diém ban ddu (t = 0); D: Khodng cdch tir dudi
cd tif mat ban theo thoi gian t (Hinh 1).

- pH: St dung pH k¢, theo ISO 2917:1999(E).

- Hoat tinh enzyme lipoxygenase (nmol MDA/
mg protein): Xac dinh theo phuong phap ctia Harris
va Tall (1994) st dung co chét la acid inolenic.

- Hoat tinh enzyme protease (U/mg protein): Hon
hop 10 g co thit ca l6c trich Iy 40 mL dém phosphate
(pH 7,8) dugc trich ly trong thoi gian 40 phut
sau do ly tam trong 15 phut tai 9.000 vong/phut &
4°C (Tran Thanh Truc va ctv,, 2014). Hoat tinh cta
enzyme protease dugc xac dinh theo phuong phap
Anson (1938) cai tién.

- Chi s6 peroxide (mEq/kg lipid): Chi s6 peroxide
dugc phén tich theo phuong phidp Michael and
Oscar, (2003).

- Chi s6 sulthydryl (-SH) (umol/g protein): Chi
s6 sulthydryl dugc phéan tich theo phuong phap
Ellman (1959).

- Chi s6 thiobarbituric acid reactive substances
(TBARS) (mg MDA/Kg): Cac chat phan tng véi
TBA dugc xac dinh theo phuong phap clia Lemon
(1975) v6i mot sy hiéu chinh nhé ctia Nguyén Xuén
Duy va Nguyén Anh Tuén (2013).
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- D06 dm (%): Sdy ¢ 105°C dén khai lugng khong
doi (AOAC 934.06).

- Béc tinh cdu tric (g): St dung mdy do cdu tric
Rheotex (Nhit Ban). Do d6 dan hoi cta co thit ca
bang luc nén dén 4 mm, st dung dau bi hinh ciu
c6 duong kinh 5 mm. Pac tinh cdu tric ctia mau la
trung binh cdng ctia 6 két qua do dac.

- Kha ndng git nudc (%) cta co thit ca: Phuong
phap nén ap luc trén gidy loc (filter paper press
method; FPPM) (Grau va Hamm, 1957 trich dan ctia
Honikel va Hamm, 1994).

- Do ridich (%): Can khoang 10 g mau (a, g) cho
vao bao bi PA, dong goéi chan khong trudce khi cho
vao noi hdp & nhiét d6 95 + 100°C trong thoi gian
30 phut, lam nguéi nhanh. Mg bao bi, tach 14y mau
thit ca sau khi hép va cén lai khoi lugng tinh (b, g).
Ty 1¢é dich ri (%) cta thit cd sau khilam chin = (a - b)
x100/a.

’ Half the body length

J
f o

Hinh 2. Cac vi tri ldy mau do céu trac

2.2.2. Phuong phdp thu nhdn va xii ly so liéu

Céc thi nghiém dugc bé tri ngau nhién véi ba
lan 13p lai. S6 liéu dugc thu thip va xu ly bang
phan mém thong ké Statgraphics Centurion 16.2,
Copyright (C) PP, USA va phan mém Excel. Phin
tich phuong sai (ANOVA) va kiém dinh LSD dé
két luén vé su sai khac gitia trung binh cac nghiém
thic khac.
2.3. Thei gian va dia di€ém nghién ctiu

Nghién ctiu dugc thuc hién ti thang 0lnim
2017 dén thang 5 ndm 2018 tai BO moén Cong nghé
Thuyc phim, Khoa Nong nghiép va Vién Nghién ciiu
& Phat trién Cong nghé Sinh hoc, trudng Pai hoc
Can Tho.

I11. KET QUA VA THAO LUAN

3.1. Thoi gian xay ra cac bién ddi sau khi chét cua
thit ca loc

Su thay d6i chi s6 pH va chi s6 té cting ctia ca 16¢
dugc thé€hién 6 bang 1. Két qua cho thdy su thay déi
pH va mtic d¢ té cling cua ca 19c, thai gian bat dau
té cling (TC) cta cd nguyén & diéu kién nhiéet do
phongla 7,5 git va chuyén sang trang thai chin sinh
héa (CSH) & 9,5 gio, trong khi ca bao quan & diéu
kién nhiét d¢ thép la 20 gi¢ va chuyén sang trang
thai chin sinh héa & gi¢ thu 29. Dya trén khao sat
nay, tién hanh danh gia sy bién d6i sinh hoa ctia cd
16¢ sau khi giét mé nhu hoat tinh ctia enzyme, su
oxy hoa va chit lugng co thit ca 16c d6i véi ca bao
quan & nhiét do phong la sau khi giét md, giai doan
TC khoan 7,5 gio va giai doan CSH la sau 9,5 gio.
Déi v6i mau bdo quan § diéu kién nhiét do lanh
(0 + 2°C) sau 20 gi¢ d€ chuin bi mau tri dong &
trang thai té cling va sau 30 gio d6i véi mau ca &
trang thai chin sinh hoa.

Bang 1. Tuong quan gitia thoi gian té ciing va pH ctia co thit cd 16c sau khi giét mé

Trang thai Giai doan Thoi gian pH cudi Chi s6 té cting (%)
‘ A Trudc té cling 0? 6,752+ 0,13 0?
glaléit ;%I)’hbng Té cling 7,55+ 0,32 5,76+ 0,07 81,03+ 2,57
Chin sinh héa 9,58+ 0,27 5,88+ 0,11 77,23+ 1,92
! Trudc té cting 0? 6,832+ 0,14 0?
?éhié;o‘g thap Té ciing 19,76+ 0,35 5,805+ 0,12 81,28+ 1,92
Chin sinh héa 29,18+ 0,27 6,020+ 0,14 77,72b + 2,08

Ghi chui: S6 liéu dugc biéu thi dudi dang trung binh + do léch chudn vdi n = 3.
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3.2. Anh hudng cta giai doan bién d6i sinh hoa
dén su oxy hoa lipid va protein
Su oxy hoa lipid va oxy hoa protein chi quan sat
O cac giai doan bién ddi sinh hoa (sau khi giét mé,
440 y - d
030£2°C @2+2°C —I—

120 2

LOX (nmol MAD/mg protein)

Trurdc te cimg Sau té cing
Giai doan bién di sinh héa ciia ci

Té cimg

a) Enzyme lypoxygenase

té cting va chinh sinh héa) thong qua cac su thay do6i
hoat dong ctia enzyme nhu lipoxygenase (LOX) va
protease va cac san phdm do quad trinh oxy hoda.

03022°C m2+£2°C

Protease (U/mg protein)

Te cimg Sau té cimg

Giai doan bién d5i sinh héa ciia ca

Trudc te cimg

b) Enzyme protease

Hinh 3. Anh hudng ctia nhiét d6 bao quan dén hoat dong ctia enzyme
& céc giai doan bién d6i sinh hoa ctia cd 16¢

Nhin chung két qua & hinh 3 cho thay hoat tinh
cua emzyme & 3 giai doan bién d6i sinh héa c6 su
khac biét y nghia thong ké. Tuy nhién, khi bao quan
6 nhiét do thap hoat tinh enzyme sé giam, ngugc lai
khi bdo quan nhiét do phong hoat tinh enzyme sé
tang. Hinh 3a cho thdy ring hoat dong ctia enzyme
LOX trong co thit ca 16c & 3 giai doan bién ddi sinh
héa c6 su thay d6i khi bao quan & hai nhiét do
30 £2°Cva 2 +2°C. Hoat tinh ctia enzyme tidng theo
céi giai doan bién d6i, hoat tinh ban dau 1a 382,16 + 4,2
(nmol MAD/mg protein) ting lén 426,07 + 3,6
(nmol MAD/mg protein) & giai doan chin sinh héa
khi bao quan & nhiét d¢ 30 + 2°C. Trong khi do, co
thit ca khi bao quan & nhiét do 2 + 2°C hoat tinh
ctia enzyme c6 thé bi ciing tc ché, chinh vi vy qua
cac giai doan bién ddi hoat tinh ctia enzyme ban dau
tti 379,58 (nmol MAD/mg protein) giam xudng con
326,07 (nmol MAD/mg protein). Tuong ty hoat tinh
ctia enzyme LOX thi hoat tinh ctia enzyme protese
(hinh 3b) ciing cho thay khi bdo quan & nhiét do
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Giai doan bién i sinh héa ciia ¢

a) Chi so peroxide

2 +2°C gay tic ché va lam giam hoat tinh enzyme tu
0,299 xudng con 0,248 (U/mg protein), déi véi nhiét
d6 30 + 2°C c6 thé thuc ddy va tao diéu kién cho hoat
dong enzyme dan dén 6 giai doan chin sinh héa hoat
tinh ctia enzyme tdng lén 0,382 U/mg protein.

Két qua & hinh 4 dénh gid so b cho thdy rdng qua
cac giai doan bién d6i thi san phdm cta qud trinh
oxy hda sé tang lén va khac biét c6 y nghia (p < 0,05),
tuy nhién mic d¢ ting con phu thudc vao su bién
d6i sinh hoa nhanh hay chim, va diéu d6 lién quan
dén nhiét do. Hinh 4a cho thdy gia tri peroxide tang
nhanh hon khi bdo quan & nhiét d6 30 + 2°C, gia tri
PV ting tii 0,06 dén 0,049 (mEq/kg lipid). Trong khi
do6 & nhiét do bao quan thép gia tri PV chi ting lén
0,042 (mEq/kg lipid). D6i v6i cac san phdm thu cdp
ctia qua trinh oxy héa lipid thong qua chi s6 TBARS
ciing cho két qua tuong tu, chi s6 TBARS tang lén tu
1,13 (mgMAD/Kg) lén 3,51 (mgMAD/Kg) & nhiét
do 2 £ 2°Cvalén dén 3,87 (mgMAD/Kg) & nhiét do
30 + 2°C.
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Giai doan bién @i sinh héa cia ci

b) Chi s6 TBARS

Hinh 4. Anh hudng ctia nhiét d6 bao quan dén sy oxy hda lipid ctia co thit cé l6c
& cic giai doan bién d6i sinh hoa khac nhau
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Nhoém sulthydryl (SH) tong va tu do trong co thit
ca ciing c6 su giam & 3 giai doan bién d6i sinh hoa
(khac biét c6 y nghia thong ké; p < 0,05) va mtic do
suy giam cua nhom SH tong va tu do sé nhanh hon
khi bdo quan & nhiét do phong. Trong khi dé, bao
quan & nhiét do thap, su bién tinh protein it hon.

42,0

030£2°C B2£2°C
38.0

Sulfhydryl tong (umol/g protein)
lad
=
(=)

Trwrde 1€ elmg Té cimg Sau té cimg
Giai doan bién doi sinh héa ciia c4

a) Tong nhém sulfhydryl

Tom lai, nhiét do tac dong 1én cac giai doan chuyén
héa va cac bién ddi khac nhu hoat dong ctia enzyme,
qua trinh oxy héa lipid va oxy héa protein tii d6 tac
dong dén dic tinh chat lugng co thit ca 16c sau khi
giét mo.
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b) Nhom sulfhydryl ty do

Hinh 5. Su oxy hda protein ctia co thit ca 16c & giai doan sinh hoa
trong diéu kién bao quan & hai nhiét do khac nhau

3.3. Su oxy hoa lipid va protein anh hudng dén
chit lugng co thit ca theo giai doan bién ddi
sinh héa

Theo nghién ctiu ctua Ladrat va cong tdc vién
(2006), dac tinh cau triuc dugc hiu hét nguoi tiéu
dung cho la quan trong nhat. Bén canh dé, kha nang
giti nuéc (WHC) 1a mot trong nhiing tinh chat quan
trong cho cac san phdm ché bién, WHC ctia nguyén
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Tiwdc té cimg Té cimg Sau té cimg
Giai doan bién doi sinh hoa cia cd

a) Khd ndng giit nudc

liéu sé anh hudng dén sy mong nudc cua san phdm
cudi. Cung véi viéc giam WHC la sy ri dich, day la
nguyén nhan gay méit mat cac thanh phan chat kho
hoa tan va cling la nguyén nhén lam giam gia tri thuc
phdm (Pawar and Magar, 1965). Anh hudng ctia cac
giai doan chuyén hoéa dén chat lugng dugc téng hgp
6hinh6va7.
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b) Luc nén

Hinh 6. Su thay d6i kha nang giti nudc va cdu truc co thit ca & giai doan sinh héa
trong diéu kién bao quan & hai nhiét do khac nhau

Két qua phan tich hinh 6a cho thdy WHC cao
nhat & cac giai doan trudc té cing (TTC) va khong
c6 su khac biét vé€ mat thong ké gitia cd giti & nhiét
dd phong va ca giti & nhiét do thip, nguyén nhan
do céc enzyme ndi tai phan giai protein thuéc nhéom
cathepsin chia trong mé co van chua dugc giai
phong (Jacobson et al., 2010), dan dén khong c6 su
bién d6i nhiéu cia WHC nguyén liéu.

Mat khac, tai giai doan té cing WHC ctia ca bao
quan & nhiét dé phong dat dugc lai thap nhét, ké dén
la cd bao quan & nhiét do thap va c6 su khac biét ro
vé mat thong ké. Nguyén nhin din dén WHC cua
nguyén liéu kém trong giai doan nay déu tién la do
khi pH giam dén, cac protein s¢ cg, actin va myosin
ciing dan tién dén diém déng dién (pl), tai do céc
phan tu protein khong mang dién va c6 xu hudng
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mat nudc manh (Jacobson et al, 2010), nguyén
nhan tht hai la phén ti protein c6 xu hudng co ngan
lai, dan dén c6 sy truc xuat nudc ra khoi t€ bao sgi co
lam cho nudc trong té bao khong con kha nang lién
két chat ché dé bi tach ra khoi nguyén liéu (Nazir
et al, 1963). Bén canh d6, nguyén nhén dan dén
lugng nudc & giai doan té cling dugc bdo quan trong
diéu kién nhiét do thap thoat ra it hon 1a do su di
chuyén cua cac phan ti bén trong nguyén liéu & diéu
kién thdp 6n dinh (Hwang et al., 1991).

Két qua thu dugc ¢ giai doan CSH cho thay WHC
khi bao quan & nhiét do phong c6 su tang trd lai, ca
dugc bao quan & nhiét do thap lai c6 su taing WHC
1én rét cao so véi giai doan trudc té cling va gdn nhu
khong c6 su khéac biét y nghia thong ké so véi ca &
giai doan trudc té cting. Nguyén nhén la do ldc nay
xudt hién sy phan ly ctia actomyosin mot phan thanh
actin va myosin (Nguyén Trong Cén va Nguyén Lé
Ha, 2015), chinh su phan ly nay lam tang s6 trung
tam ua nudc cta protein lam tang kha nang lién két
ctia mo co. Tuy nhién, lai c6 su khac biét 16n vé kha
nang giti nudc & giai doan CSH gitia hai nhiét d¢ bao
quan la do & nhiét do phong, su phan giai protein do
hoat dong ctia enzyme noi tai va vi sinh vat dién ra
nhanh chéng (Luong Dtic Phim, 2002), lam giam
tinh bén viing ctia mo6 co dan dén WHC chi tang
lai trong thoi gian ngan sau do lai tiép tuc giam khi
bdo quan & nhiét d6 phong. Trong khi do, bao quan
diéu kién nhiét do thép sé tic ché dugc su phan huy
do vi sinh vét cling nhu qua trinh théi rta, lic nay
chi con lai su tu phén giai lam phan ly va suy yéu ctia
actomyosin lam ting s6 trung tdm ua nudc, két qua
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lam tang kha néng lién két v6i mo co (Nguyén Trong
Cén va Nguyén Lé Ha, 2015).
Hinh 6b ciing cho thdy cdu tric nguyén liéu
(th€ hién qua lyc nén) khi giti & nhiét d¢ thap tot
hon so v6i mau bao quan & nhié¢t do phong c6 su
khéc biét 16n vé y nghia thong ké, & nhiét do thap
pH nguyén liéu c6 xu huéng giam chdm (Lawrie and
Leadward, 2006). Bén canh do, ciing ¢ thé quan
sat dugc trong cung mdi trudng bao quan, cdu truc
nguyén liéu trong mdi giai doan cting khac nhau,
nguyén liéu c6 cdu tric t6t nhat la mau & giai doan
trudc té cing, ké dén la giai doan tu chin va giai doan
té cting la giai doan c6 cdu triuc kém nhat. Tuy nhién,
khi qua trinh té cting két thuc dan dén pH thit tang
trd lai lam cho cdu truc co thit ltc do sé c6 xu hudng
dan mém mai trd lai (Lawrie and Leadward, 2006).
Mit khac, c¢6 thé néi khi ca c6 chi s6 té cling cao
dan thi do dan hoéi ctia nguyén liéu sé giam dan theo
thai gian, nhung diéu nay van con phai tuy thudc
vao nhiéu yéu t6, nghién ctiu ctia Ando va cong tac
vién (1991) ciing da khéng dinh sy tuong quan nay.
Phan tich két qua tu hinh 7a cho thiy, d6 4m
nguyén liéu chi cd sy khac biét duy nhat & giai doan
chin sinh hoa khi bdo quan & nhiét dé6 phong, &
nhiing mau khac khong cho thdy sy khac biét vé
y nghia. Nguyén nhan din dén hién tugng nay co
thé ly giai do qud trinh té cling & nhiét d6 phong
dén nhanh thuc ddy dong thoi ca hai hoat dong cta
cathepsin va calpain (Jacobson et al., 2010), diéu
nay dan dén toc d thay phéan protein nhanh, lugng
nudc st dung cho qua trinh thuy phéan protein nhiéu
dan dén lugng nudc mat di nhiéu, ham lugng dm
gidm xuodng.

a30£2°C @2+2°C
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Hinh 7. Anh hudng ctia diéu kién bao quan dén d6 &m va d¢ ri dich co thit ca 16c

& 3 giai doan bién dé6i sinh héa

Hinh 7b cho thdy rang dich ri & mau cd trong
giai doan té cting cao nhit 1a mau bdo quan nhiét
do phong, & nhiét do thap giai doan nay lugng dich
ri ra cling la cao nhét, nhung thdp hon rat nhiéu so
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v6i mau bao quan & nhiét dé phong va cé su khac
biét 16n vé y nghia thong ké, chinh do su giam pH
vé gin diém déng dién (pI) cta protein co lam cho
lugng nudc lién két bi tach ra bdi vi lugng nude nay
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ton tai trén bé madt cac hat keo va dugc duy tri nho
vao trudng luc phén ti (Surette et al., 1988). Thém
vao d6, su két hgp actin hinh cau va myosin dang sgi
trong giai doan nay lam giam s6 trung tdm ua nuéc
xudng do d6 nudc thodt ra nhiéu hon (Nguyén Trong
Cén va Nguyén Lé Ha, 2015). 0] giai doan CSH, d¢
ri dich ctia nguyén liéu c6 xu huéng dugc cai thién
hon, do lac nay c6 su phén ly clia actomyosin lam
s6 lugng cac trung tam ua nudc tang lén. Tuy nhién,
nguyén liéu bao quan & nhiét do thap cho théy su
cdi thién ro rét va cé su khac biét 16n so v6i mau bao
quan & nhiét do thuong. Nhin chung, ca 16c sau khi
giét md bao quan & nhiét do thap (0 - 2°C) kéo dai
thoi diém chuyén sang giai doan té ciing, giai doan
tu chin ctia nguyén liéu c6 thé dugc kiém soat tot khi
bao quan & nhiét do nay, diéu nay giap tao diéu kién
cho viéc nghién ctiu sy oxy hoa va san phim c6 gia
tri dinh dudng cao hon.

IV. KET LUAN

Két quéa nghién ctiu cho théy rang qua trinh bao
quan anh hudng dén su bién doi sinh hoa ctia ca loc
nhu sy thay d6i hoat tinh enzyme, su oxy héa co thit
va lam suy giam chat lugng nguyén liéu. Két qua thi
nghiém cho théy, su thay déi hoat tinh enzyme, su
oxy hoa va chat lugng co thit ca 16c ¢ 3 giai doan
bién ddi khac biét c6 y nghia thong ké; p < 0,05.
Khi bdo quan & nhiét do phong (30 + 2°C) thai gian
té cling dién ra nhanh tu 7,5 dén 9,5 gio, pH sau
giai doan té cling c6 su tang nhanh, tao diéu kién
thich hgp cho cac enzyme lypoxygenase, enzyme
protease trong ca phat trién hoat dong, khién cho
qua trinh ty oxy hoa ciing nhu sy bién tinh protein
nhanh hon. Ngugc lai, ca dugc bdo quan & moi
truong nhiét do thap (2 + 2°C) tic ché cac hoat dong
enzyme lypoxygenase, enzyme protease. Su oxy hoa
lipid dién ra chdm hon, sy bién tinh cta protein
cling it hon, dac tinh chét lugng cta co thit ca tot
hon khi bao quan & nhiét do thuong.
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Effects on rigor index to oxidation and quality of snake-head fish culture

Abstract

Tran Bach Long, Tran Thanh Truc, Nguyen Van Muoi

The objective of the study was to determine the oxidation and quality of the post-mortem status of snakehead
fish during storage at room temperature (20 + 2°C) and refrigerator temperature (2 + 2°C). In this experiment,
snakehead fishes weighing 500 + 800 g were processed in complete whole (removal of viscera, fins, scales), and stored
at two temperatures to help fish reach different biochemical stages (pre-rigor, in-rigor and post-rigor). The results
showed that there was a change in enzyme activity, oxidation and quality of snakehead fish muscle at three different
stages of change with statistical significance; p < 0.05. When storing at room temperature (30 = 2°C), the time of
the numbness occurs quickly, the pH after in-rigor increases rapidly, creating favorable conditions for enzymes in
fish to develop and function. Lipid oxidation, protein denaturation changes rapidly, and creates an environment
suitable for the development, difficult to control microorganisms, a significant deterioration of quality. On the other
hand, fish during storage at refrigerator temperatures (2 + 2°C) showed in-rigor prolonged, pH increased slowly,
inhibited lipoxygenase, protease enzymes. Lipid oxidation changes more slowly, less protein denaturation, quality
characteristics of fish meat better than fish stored at room temperature.

Keywords: Snakehead fish (Channa striata), storage, enzyme, lipid, protein, temperature, oxidation
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