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ABSTRACT

The objectives of this study were to evaluate lipid and protein as well as
the quality changes of snakehead fish meat by salting, chilling method and
cold storage. The results showed that ice chilling significantly reduced the
time to reach 0°C of fish but did not affect lipoxygenase and protease
activity and quality changes of snakehead fish meat when compared to
conventional method (directly chilling in the refrigerator at -2+0°C).
During cold storage (0+2°C, 0+15 days), salted fish (in 12% NaCl
solution, 3 hours at room temperature) had a significant decrease in lipid
oxidation, protein oxidation and quality changes when compared to fresh
fish (no salt immersion). After 15 days of refrigerated storage, total
aerobic bacteria of non-salted fish increased to 5.81 log (cfu/g) -
approximately maximum limit under QCVN 8-3:2012/BYT. At the same
time, the quality of salted fish was maintained for use in subsequent food
processing.

TOM TAT

Muc tiéu cua nghién cieu la danh gia sy oxy hoa lipid va protein va sy
thay doi chat lwong cia thit cd éc do tde dong ciia ngdm mudi, diéu kién
lam lanh va thoi gian bao quan lanh. Két qua nghién ciru cho thdy, lam
lanh bang nuée dd gip rut ngan thoi gian cd léc dat dén 0°C nhung
khéng anh hwong dén hoat tinh enzyme (lipoxygenase, protease) va dac
tinh chat heong ciia thit cd léc khi so sanh véi mau dwoc lam lanh truc
tiép trong tii lanh c6 nhiét dé -2+0°C. Trong sudt thoi gian bdo qudn lanh
(nhiét dp 0+2°C, 0<15 ngay), cd da dwoc ngdm mudi (dung dich NaCl
12%, 3 gio, nhiét do phong) sw oxy héa va sw thay doi chat heong chdam
hon khi so sanh voi mau ca loc tuoi (khong ngam muoz) Sau 15 ngdy bao
quan lanh, ca loc khong ngam muoi ¢6 mdt so tong vi sinh vt hiéu khi
tang dén 5,81 log(cfu/g) — xdp xi mirc 101 han toi da theo quyet dinh s6
46/2007/0D-BYT. Ca Ioc da ngam muoi va bao quan lanh van dam bdo
dige chdt lwong dé sir dung cho qud trinh ché bién tiép theo.

Trich dan: Nguyén Vin Mudi, Tran Thanh Tric va Tran Bach Long, 2019. Anh hudng ciia bao quan lanh két
hop ngadm mudi dén su oxy hoa lipid va protein cua co thit ca l6¢ (Channa striata) nudi. Tap chi
Khoa hoc Truong Pai hoc Can Tho. 55(S6 chuyén d€: Cong nghé Sinh hoc)(2): 258-266.
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1 PAT VAN BE

Ca loc den (Channa striata Bloch, 1973) 1a loai
¢4 quen thudc cia ngudi Viét Nam, duge nudi phd
bién khip cac tinh Pdng biang séng Cuu Long,
khong chi boi dic diém d& nudi, chat luong thit ngon
ma con do ca cd gia tri dinh dudng cao va phu hop
v6i thi hiéu ngudi tiéu ding. Tuy nhién, ham luong
protein va lipid cao 1a nguyén nhan thuc day nhanh
su uon hong, sinh doc chét tir c4 ngay sau khi chét,
kéo theo cac bién doi hoa 1y, enzyme lam giam chat
lugng nguyén liéu (Eyo, 2001). Thit ca dé bi oxy héa
do ham lugng acid béo khong bao hoa cao (Sullivan
and Budge., 2012) va dé bi hu hong do qué trinh
thity phan cua enzyme va su phat trién cia vi sinh
vat (Ugak et al., 2011). Qua trinh oxy hoa cac acid
béo khong bao hoa dugce xtc tac bdi nhiét, anh sang
va enzyme dan dén sy hinh thanh cac peroxide,
aldehyde, cetone va cac gbe tu do. Qua trinh oxy hoa
lipid va oxy héa protein trong ché bién can dugc dic
biét quan tam, do qua trinh nay lam mat chat dinh
dudng va tao mui kho chiu. Bén canh d6, phuong
phap u6p mudi két hop vai say kho hién duge su
dung dé bao quan san pham c4, tranh sy uon hong
va cac bién d6i khong mong mudn xay ra sau khi ca
chét (Barat et al., 2002). Nghién ctru ciia An (2008)
d3 khing dinh hiéu qua cua viéc ngdm mubi két hop
v6i nhiét d6 thap trong kéo dai thoi gian bao quan
va On dinh chat luong cua ca trich (Clupea
harengus). Chinh vi vay, viéc nghién cru anh hudng
clia bao quan lanh két hop ngam mudi dén sy oxy
hoéa lipid va oxy hoda protein ctia co thit ca loc
(Channa striata) nudi duoc thyc hién nham danh gia
su oxy hoa co thit ca cling nhu kha nang sir dung thit
ca sau thoi gian bao quan lanh.

2 NGUYEN LIEU VA PHUONG PHAP
2.1 Nguyén li¢u

Ca 16c (Channa striata) dugce thu mua tir vung
nudi ¢ huyén Tra Cu, tinh Tra Vinh. Khi lugng dao
dong trong khoang tir 500+800 gram. Ca loc phai
con song, khoe manh, ca can phai nguyén ven
(khong tray xudc), khong co khuyét tat, nhiém bénh
hay ky sinh tring. C4 16¢ sau khi mua duoc giit sbng
trong thung nhya c6 chira nudc, thoi gian vén
chuyén vé phong thi nghiém (B6 mén Cong nghé
Thuc pham Khoa Nong nghiép, Pai hoc Can Tho)
ti da trong 3 gid. Pén phong thi nghiém, c4 dugc
giit 6n dinh trong bé nudc it nhét 1 gio trude khi lam
ngét, cit tiét va xa mau trong nudc (thoi gian xa mau
10 phut dé dam bao tach loai mau hoan toan). C4 sau
khi cit tiét dugc chuyén sang danh vay, bo mang,
nap mang va ndi tang (Nguyén Vin Muoi va ctv.,
2016).

Tap 55, S6 chuyén dé: Cong nghé Sinh hoc (2019)(2): 258-266

C4 16¢ sau khi lam sach, xac dinh khéi luong va
ngam vao dung dich nuéc mudi NaCl (12%) (Tran
Bach Long ef al., 2017), ty 1& ca va nude mudi 1a
1:1, w/v (dam bao ca ngap trong nudc mudi), thoi
gian ngdm 3 gio (Tran ef al., 2017). Ca sau ngdm
muoi duge vot réo, riua nhanh bing nudc sach dé
loai bo phan mudi bé mit, fillet va tich xuong. Sau
d6 cho vao tai PA, dong goi chan khong (d6 chan
khong 80%).

2.2 Phwong phap nghién ciru

2.2.1 Phwong phap phan tich

Céc chi ti€u phan tich dugc xdc dinh trong
nghién cuu la:

— Hoat tinh enzyme lipoxygense (nmol
MDA/mg protein): Theo phuwong phap ctia Harris
and Tall (1994) cai tién bai Stodolnik and Samson
(2000) sir dung co chat 1a acid linolenic.

— Hoat tinh enzyme protease (U/mg protein):
Qua trinh trich ly protease tir thit ca 16¢ duoc thuc
hién theo phuong phap ngam chiét, sir dung dém
phosphate (pH 7,8) véi ty 1€ thit ca va dung dich dém
la 4:1 (w/v), nhiét @6 phong va thoi gian 40 phut
trude khi ly tAm trong 15 pht tai 9.000 vong/phut &
4°C dé thu dich chiét (Tran Thanh Trac va ctv.,
2014). Hoat tinh cia enzyme protease trong dich
chiét dugc xac dinh theo phuong phap Anson (1938)
cai tién sir dung casein lam co chat.

—  Chi sé peroxide (mEq/kg lipid): Theo TCVN
6121: 2007.

—  Chi s6 sulfhydryl (-SH) (umol/g protein): Str
dung phuong phap Ellman (1959).

—  Chi sb thiobarbituric acid reactive substances
(TBARS) (mg MDA/kg): Céac chat phan tng véi
TBA duogc xac dinh theo phuong phap cia Lemon
(1975) v6i mot sy hiéu chinh nho dya trén nghién
ctru ciia Nguyén Xuan Duy va Nguyén Anh Tuén
(2013).

— Kha nang gitt nudc (%) cua co thit ca:
Phuong phap nén ap luc trén gidy loc (filter paper
press method; FPPM) (Grau and Hamm, 1957 trich
dan cua Honikel and Hamm, 1994).

— Ty l€ dich ri cta thit c4 sau khi lam chin (hi¢u
suat lam chin, cooking yield, %) (Magnea Gudrun
Karlsdottir, 2009): Can khoang 10 gram mau (a, g)
cho vao bao bi PA, dong goi chan khong trudce khi
cho vao ndi hap ¢ nhiét d6 95+100°C trong thoi gian
8 phiit, lam ngudi nhanh. Mé bao bi, tach 1dy mau
thit c4 sau khi hap va can lai khéi luong tinh (b, g).
Ty 1€ dich ri (%) cua thit ca sau khi lam chin = (a -
b) x 100/a

— Do 4m (%): Sdy & 105°C dén khéi luong
khong d6i (AOAC 934.06).
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— Ham lugng N-NH; (mg%): Xac dinh theo
TCVN 3706-90.

— Mau sdc (st dung mdy do mau colorimeter
2nh): Tien hanh do mau véi céc gia tri ghi nhan L*,
a* va b* tir do tinh ra d¢ 1éch mau AE va do tréng
co thit ca (WI=L* - 3b*) (Andrews and Valsdottir,
2004).

— Tong vi sinh vat hiéu khi (cfu/g): Sir dung
phuong phap do dia (Bo Y Té, 2012).

2.2.2  Phwong phdp thu nhdn va xir 1y s6 liéu

Céc thi nghiém duogc bd tri ngdu nhién véi ba lan
lap lai. SO lidu dwoc thu thap va xir 1y bang phan
mém théng ké Statgraphics Centurion 16.2.04
(Statpoint Technologies, Inc., Hoa Ky) va phan
mém Microsoft Excel. Phan tich phuong sai
(ANOVA) va kiém dinh LSD va Duncan dé két luan
vé sy sai khac giira trung binh céc nghiém thirc khac.

2.2.3 BO tri thi nghiém

(i) Panh gi4 dnh hudng cia moi trudng truyén
lanh dén sy thay doi chat lugng co thit ca 16¢

Muc dich cua nghién ctru nay 1a so sanh su thay
d6i chat lugng co thit ca loc (dd duge ngdm mudi)
dd dugc lam lanh dén nhiét do xdp xi 0°C bang
khong khi lanh va nudc da, tir d6 dé xuit phuong
thirc xtr Iy pht hop gitp duy tri chat luong co thit ca
trude khi bao quan.

Ca 16c sau khi xir 1y, ngdm mudi va dong goi
trong bao bi PA, d§ chan khong 80% (da dugc mo
ta & muc 2.1), st dung 12 mau ca loc chia lam 2
nhoém, mdi nhém 9 mau (c6 khdi luong, chiéu day
than thit c4 — do & phan 16n nhat twong dwong nhau,
3 mau ca/nhém duoc gén nhiét ké dé xéac dinh sy
thay ddi nhiét do trong qua trinh 1am lanh). Pat lan
luot tirng nhém nguyén li€u vao trong 2 moi truong
truyén lanh khac nhau:

(1) Nhém 1: St dung thung xdp NP40 (thé tich
st dung 46 L) va nude da vién (kich thudc 12 x 20
mm) c6 tron véi mudi an NaCl & ty 1€ 1,5% 1a moi
truong truyén lanh (nhiét d6 méi truong khoang
-2+0°C). Xép xen k& 9 mau ca cing véi nudc d4
thanh 3 16p (mdi 16p 3 mau, trong d6 mot mau co
gdn nhiét k&, hai mau déng géi chan khong thong
thuong), ty 1€ nudc da: ca 1a 1:1, mot 16p nude da
dugc bd tri phia dudi thing xbp, 16p ca duoc xép
1én, tiép tuc xen ké& c4 va nudc da, dé dam bao 6n
dinh, 16p nudc da duoc phu trén bé mit.

(2) Nhém 2: Dat 9 m?lu ca vao tu mat (Sanaky
VH-5699HY, thé tich budng lam lanh la 120 L) da
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dugc diéu chinh vé mirc nhiét d6 0°C. Pam bao ngin
lam lanh tréng, chi dit 9 méu ca dugc dit xen k& &
khoéng giita budng lam lanh dé nhiét d6 ti 6n dinh
trong tién trinh thi nghiém (x4p xi tir -2+0°C).

Tién hanh theo ddi su thay ddi nhiét do cua ca
theo thoi gian, dén khi tm san phérn dat nhiét do
0+0,5°C, ghi nhan thoi gian 1am lanh va xac dinh sy
thay d6i cac chi tiéu hoa 1y va cac thong sb co lién
quan dén sy oxy hoa lipid va oxy hoa protein (chi
tiét cac chi tiéu khao sat duoc néu & Myc 2.2.1).

S6 mau ¢4 1oc sit dung cho mét lan khao sat: 9
mau (con cd) x 2 = 18 con ca.

(i1) Khao sat sy oxy hoa lipid va oxy hoa protein
cua co thit ca 16¢ trong qua trinh bao quan lanh

Muc dich ctia nghién ctru nay la danh gia sy oxy
hoéa lipid va oxy hoa protein cua co thit ca 16¢ sau
khi giét mé ¢ diéu kién bao quan lanh c6 két hop véi
ngam mudi.

C4 16c¢ sir dung cho khao sat gdbm 2 nhém: (1) Ca
16¢ chi dugc 1am sach va dong goéi trong bao bi PA,
chan khong (khéng ngdm mudi, mau dbi ching) va
(2) Ca léc duge ngam mudi NaCl 12%. Dya trén két
qua danh gia anh huong ciia méi trudng truyén lanh
dén su bién ddi chat lugng cua co thit cé, chon lya
phuong phap lam lanh thich hop. Cic miu ca sau
khi dugc lam lanh s& dwgc dat trong thiung x6p
(thing xbp dit trong ti mat didu chinh nhiét do
0+2°C). Tién hanh danh gia su oxy hoa lipid, oxy
hoéa protein va cac chi ti€u hoa 1y ctia co thit ca (Muc
2.2.1) theo thoi gian bao quan, dinh ky 3 ngay/lan,
it nhat 15 ngay.

S6 lwong méau c4 cho mét 1an khao sat: 6 mﬁu 6
con cd) x 2 nhom nguyén liéu x 5 (it nhat 5 lan do
dac) = 60 con ca.

Téng sd luong ca 16c sur dung: (60 + 18) x 3 =
234 con (khoi lugng trung binh 500+800 gram/con)

3 KET QUA VA THAO LUAN
3.1 Tac dong ciia mdi truwomg truyén lanh
deén chat lwgng co thit ca loc

Lam lanh ca va dong vat thuy san ngay sau khi
chét 1a cong doan duoc dic biét quan tdm, nham lam
giam toc do cac phan Gmg sinh hoa xay ra trong c4,
giup kéo dai thoi gian bao quan twoi. Chinh vi vy,
nghién ctru anh hudng cua tbe d6 1am lanh dén su
thay ddi dic tinh chét lurgng cta co thit ca 16¢ sau
khi giét md va ngam mudi duge thue hién, két qua
dugc tong hop Bang 1.
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Bang 1: Su thay di dic tinh co thit ca 16¢ do tic ddng clia mdi trwdng truyén lanh khac nhau

MB@i trudng truyén lanh

Chi tiéu khao sat Nwéc da  Khong khi lanh (ti

(-2+0°C) mit, -2+0°C)
Thoi gian 1am lanh (phut) 65%+3 130°+5
Enzyme lipoxygenase (nmol MDA/mg protein) 219,4+10,3 221,49+3,23
Enzyme protease (U/mg protein) 0,211+0,012 0,217+0,021
Chi s6 peroxide (mEq/kg lipid) 0,014+0,002 0,016+0,003
Chi s TBARS (mg MDA/Kg) 1,5240,12 1,54+0,14
Chi s6 sulfhydryl (umol/g protein) 13,82+0,29 13,47+0,25
Kha nang gilt nuéc, WHC (%) 72,39+0,63 71,18+0,52
D6 4m co thit ca (%) 74,81+0,27 74,37+0,32
Do trang co thit ca (WI = L*-3b¥) 81,17+0,32 81,02+0,26
Do 1éch mau (AE) 0,34+0,03 0,40£0,05
D0 ri dich sau khi nu (%) 11,76+0,35 12,03+0,27
Ham lugng N-NH3 (mg%) 8,62+0,23 8,73+0,14
pH 6,49+0,04 6,52+0,05

(Cdc chit cdi khdc nhau trong cimg mét hang biéu thi su khdc biét ¢6 Y nghia ciia cdc nghiém thirc khdo sdt 6 mirc dj tin
cdy 95%, so liéu dwoc biéu thi duoi dang trung binh + dé léch chuan voi n=3)

Két qua tir Bang 1 cho thdy, thoi gian 1am lanh
nguyén lidu ¢4 16c bang nudc da 1a 65+3 phut trong
khi viéc ha nhiét do than thit ca bang cach sir dung
t mat (mdi truong truyén lanh 1a khong khi) c6 thoi
gian ting gap doi (130+5 phut). Nguyén nhan nay
c6 thé giai thich 1a do sy khac biét vé phuong thirc
truyén nhiét ctia 2 moi trudng truyén lanh, do do toc
d6 1am lanh cua nudc da — truyén nhiét bang din
nhiét truc tiép s& gitp rat ngan thoi gian ha nhiét do
clia san pham.

Tuy nhién, véi ngudn nguyén lidu s dung la ca
loc song, duoc ngdm mudi ngay sau khi giét mo,
trong diéu kién nhiét d6 moi truong thap (-2+0°C),
su bién ddi dic tinh chit lwong ca 1a khong nhiéu.
Két qua tir Bang 1 cho thiy rang qua trinh oxy hoa
lipid (enzyme lipoxygenase, peroxide va TBARS),
qua trinh oxy hoa protein (enzyme protease va chi
s6 nhém —SH), cing v6i mot s chi tiéu hoa 1y co
ban (kha nang git nudc, do ri dich, ham lugng N-
NH;, pH co thit ca, d6 am co thit c4, do léch mau)
khong c6 su khac biét giita hai méi truong truyén
lanh. Chinh vi vay, sir dung nudc da chi c6 y nghia
trong viéc rut ngan thoi gian 1am lanh trude khi bao
quan. Ca 16c sau lam lanh dugc tdn trit & diéu kién
nhiét d6 0+2°C, tién hanh phan tich dénh gia qua
trinh oxy hoa lipid, oxy héa protein va dic tinh chat
lugng theo thoi gian bao quan.

3.2 Anh huéng ciia thoi gian ton trir lanh
dén qua trinh oxy héa lipid va oxy héa protein
cua thit ca léc

3.2.1 Swoxy hoa lipid cua co thit ca loc trong
qud trinh bdao quan lanh

Qua trinh bao quan lanh 1am cham tdc d6 hau hét
cac phan ung phéan hiy anh huong xau dén nguyén

liéu. Tuy nhién, bdo quan lanh khong ngan chan
duge sy bién ddi mau sic, mui vi va sy giam ciu
trac nguyén liéu do h¢ thong enzyme van con hoat
dong ngay ca khi ca ¢ nhiét d6 dudi 0°C (Rodriguez-
Saona et al., 1995). Enzyme lipoxygenase xtc tac
qua trinh oxy hoa cac acid béo khong bao hoa bi gian
doan bdi metylen va céac ester cia ching nhu acid
linoleic. Hon nira, enzyme lipoxygenase ciing co thé
anh huéng dén mau sac, huong vi thuc pham, pha
huy vitamin A, 1am mét c4c acid béo khong bio hoa
va tuong tic cia san phim enzyme véi mot sb acid
amin thiét yéu lam giam chéat luong protein
(Richardson and Hyslop, 1985). Két qua ¢ Hinh 1
¢6 thé nhan thay duoc, sy bién ddi hoat tinh enzyme
lipoxygenase trong co thit ca 16¢c sau khi bao quan
lanh bang nudc da trong thoi gian 15 ngay. Hoat tinh
ciia enzyme lipoxygenase ban dau trong ci loc
khong ngam mudi 1a 382,16+5,63 (nmol MDA/mg
protein) sau 15 ngdy bdo quan hoat tinh enzyme
lipoxygenase giam dang ké chi con 183,43+6,34
(nmol MDA/mg protein). Diéu nay ciing thich hop
v6inguyén ctru cua Sharp and Timme (1986) 1a hoat
tinh cua enzyme lipoxygenase cé xu hudng giam véi
thoi gian luu trir ngay cang tang.

Trong khi d6 d6i véi mau ngdm mudi hoat tinh
ban dau chi c6 176,49+5,30 (MDA/mg protein), co
thé 1a do anh huong cua hoat tinh xtic tac ctia NaCl,
céc lién két cua cac ion CI lién két véi cac ion sit.
Mit khéc, cation Na* ciing ¢6 thé anh huong dén
hoat tinh xuc tac ciia enzyme lipoxygenase. Hoat
ddng ctia cation va anion c6 thé dugc két hop véi co
chét, nhung khong lién quan dén cac thanh phan hoa
tan trong nudce cia chiét xuat enzyme (Hultin ef al.,
1990). Chinh vi vay, viéc ngdm mudi tac dong lam
giam hoat tinh ciia enzyme tao diéu kién cho qua
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trinh bao quan lanh. Piéu nay ciing phu hop voi
nghién ctru cua Osinchak ef al. (1992), da ching
minh tac dung e ché lipoxygenase trong mé co cé
trich bang ndng d6 mudi tir 9,80 dén 18,30% & nhiét
d6 4°C. Nong d6 NaCl duéi 43,0 mM kich thich
enzyme lipoxygenase clia mo co hoat dong trong
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qua trinh oxy hoa lipid. Nhung khi ndng d6 mudi
qua cao sé& tre ché enzyme lipoxygenase, lam giam
hoat tinh enzyme (Osinchak ez al, 1992). Qua trinh
bién d6i duéi tac dung cua lipoxygenase dan dén
hinh thanh cac san phim peroxide va cac san phim
hyroperoxides bi phan huy.
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Hinh 1: Bién déi hoat tinh enzyme lipoxygenase ciia co thit c4 léc trong thoi gian bio quan
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Hinh 2: Sy thay doi gia tri peroxide ciia co thit
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Két quéa Hinh 2, 3 cho thdy, chi s6 peroxide va
chi s6 TBARS déu ting trong thoi gian bao quan
lanh d6i voi ca 2 nhom ca: khong ngam mudi (dbi
ching) va ngdm mudi. Zarzycky and Swiniarska,
(1993) ciing khang dinh, qua trinh oxy hoa lipid
trong moi truong bao quan lanh thuong cham nhung
khong ngimg lai. Mubi NaCl duoc biét dén 1a
nguyén nhan 1am ting téc do oxy hoa lipid, tuy
nhién & mot ndng do6 sir dung phi hop, mudi c6 tac
dong tich cyc trong viéc ngédn can hoat dong cua
enzyme va cac vi sinh vat gay hu hong, nho d6 lam
chim sy oxy hoa 11p1d Diéu nay duoc thé hién ¢ chi
sO peroxide ctia mau ¢4 loc tuoi (khong ngam mubi)
gia ting tir 0,024 mEq/kg lipid (ban dau) 1én 0,240

6,0 B8 Ngam 12% NaCl DKhéng ngam mubi
o) 5,03 52
% 50 . B3
<
a
= 40
o0
g
7 3.0
~
z
220
1,0

15

Thoi gian bao quan (ngay)

Hinh 3: Sy thay déi gia tri TBARS cia co thit
ca loc theo thoi gian triv lanh

mEq/kg lipid (sau 15 ngay), trong khi do mAau ca
dugc ngdm mudi NaCl 12% trude khi bao quan, chi
sd peroxide ngay sau khi ngam ciing & mirc thap hon
(0,013 mEq/kg lipid) va chi ting khoang 1/2 mau ca
tuoi & cung thoi diém bao quan 15 ngay (0,112
mEq/kg lipid). Mot két qua twong tu ciing duge nhan
thay khi tién hanh phén tich chi s6 TBARS.
3.2.2 Anh hedng cia thoi gian ton trit lanh cd

l6c dén qud trinh oxy héa protein

Song song v&i qua trinh oxy hoéa lipid 1a sy oxy
hoéa protein. Sy oxy hoa protein cling anh hudng bdi
nhiéu yéu d6 trong d6 c6 hoat dong ctia enzyme thity
phan protein (protease). Nghién ctru tién hanh theo
doi hoat tinh protease trong thoi gian bao quan.
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B Ngim 12% NaCl  ©@Khéng ngam mubi

Hoat tinh enzyme protease
(U/mg protein)

3 6
Thoi gian bao quan (ngay)
Hinh 4: Hoat tinh enzyme protease ctia co thit
ca léc giam theo thoi gian bao quan lanh

Két qua duoc trinh bay ¢ Hinh 4 cho thay rang
hoat tinh protease cting giam theo thoi gian bao quan
15 ngay. Enzyme protease d6i voi mau khong ngam
mudi hoat tinh ban dau ‘tuong d01 cao 0,299 (U/mg
protein), trong khi d6 ddi véi mau ngam mubi NaCl
12% chi c6 0,211 (U/mg protein). Sau 15 ngay bao
quan, hoat tinh protease cua co thit ca khong ngam
mudi NaCl 1a 0,194 (U/mg protein) giam con
64,88% hoat tinh ban dau, trong khi d6 déi véi co
thit ca 16c ngam NaCl 12% la 0,132 (U/mg protein)
giam con 62,55%. Su oxy hoa protein dan dén su
thay di cau truc cua cic acid amin khac nhau lam
giam sé luong nhém carbonyl va nhom sulfhydryl
(Martinaud et al., 1997; Xiong, 2000), qua do thay
ddi kha nang giir nudc, dd dan hdi cua thit (Rowe et
al., 2004) ciing nhur gia tri dinh dudng (Lhoutellier,
2008). Chi so sulfhydryl (nhém —SH) ctia mau
khong ngdm mudi NaCl va ngdm NaCl 12% déu
giam dang ké, do sy oxy hoa protein theo thdi gian
bao quan. Két qua sau thoi gian bao quan 15 ngay
chi s6 nhom —SH ciia mau ngam NaCl 12% la 8,55
(umol/g protein), trong khi d6 d6i v6i mau khong
ngam chi con 6,54 (umol/g proteln) Nhin chung sy
oxy hoa lipid va oxy hoa protein van dién ra trong
thoi gian bao quan lanh, tuy nhién nho sy giam hoat
tinh enzyme lipoxigenase va protease do tac dong
ciia muoi ngam va déc biét la diéu kién bao quan &
nhiét 3o thap da co hiéu qua tich cuc trong viéc han
ché sy oxy hoa lipid va oxy hoa protein trong co thit
caloc.

3.2.3 Anh huong ciia thoi gian ton tri lanh
dén dac tinh chat lwong co thit ca loc

Su oxy hoa lipid va oxy héa protein 1a mbi quan
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Hinh 5: Sy thay d6i nhém sulfhydryl trong co
thit ca loc theo thoi gian bao quéan lanh

tam chinh anh huéng dén chat lugng co thit trong
qua trinh bao quan. Su oxy héa protein ¢ thé dan
dén sy thay doi tinh chat protein ciia co thit ca nhu
d6 nhét, d6 tan, va nhii tvong (Xiong, 2000). Céu
trac cta té bao khong bi ton thwong va thay doi,
trang thai vat Iy cua té bao chi 1a sy ha nhiét lam
lanh phan nuéc tu do cua gian bao. Tuy nhién, s&
thay ddi vé ndng do chat hoa tan, sy mat nudc...
diéu d6 c6 thé dan dén lipid va protein bi oxy hoa,
ndng do chit khoang va chit hitu co ting s& lam thay
ddi pH, cuong d6 ion ciing din dén sy bién dbi
protein. Thay d6i pH lam thay dbi cac luc twrong tac
tinh dién giita cac acid amin, dan dén mot sb lién két
bi phé4 hity (Shenouda et al., 1980). Trong sudt thoi
gian bao quan d6 4m co thit ca giam nhung thay doi
khong dang ké. Do am cua cé 1oc tir 76,41% xudng
con 75,31%, trong khi d6 do ca loc qua viéc ngam
mubi nén trude khi bao quan do am giam 74,81%
sau bao quan 1a 73,87%. Gia tri pH tur 6,49 dén 6,82
d6i voi mau ngdm mudi, mau ddi ching qué trinh
bién d6i nhanh hon din dén sau 15 ngay bao quan
pH 1a 7,01. Trong qua trinh bao quan lanh, sy giam
kha ning gitr nudc cua co thit ca chi yéu do su oxy
hoa protein, ddn dén sy bién tinh va déng tu. Qua
trinh thuy phan cta phospholipid trong ca khi lam
lanh sé& gia ting ham lugng acid béo tw do dé bj oxy
hoa dong thoi lam giam kha nang gitr nudc cua
protein. Mot trong nhitng ton that chinh cta lam
lanh, dong lanh 1a sy mat nude va cac chat dinh
dudng. Su ri dich cang tang theo thoi gian bao quan
va khac biét c6 ¥ nghia gitra cac mau. Két qua danh
gi4 dya trén su ri dich cta co thit c4 sau khi ndu cho
thiy, ty 1& nay 1a 11,76% trudc khi bao quan va ting
dén gia tri 19,32% sau 15 ngay (Hinh 6a va 6b).
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Hinh 6: Sy thay ddi cic tinh chit héa Iy ciia co thit c4 16¢ theo thoi gian bao quéan lanh

Mau sic anh huong dén gia tri cam quan ciia mot
san pham (Fancis, 1995). Dbi voi thit ca loc, do
trang ctia thit can dugc quan tdm. Hinh 6¢ va 6d thé
hién sy thay d6i mau sic cua thit ca loc trong qua
trinh bao quan. Trong thdi gian bao quan lanh (dén
15 ngay), do trang co thit ca thay doi theo chiéu

19,0

® Ngam 12% NaCl

DKhoéng ngdm mudi

1:’h(‘)'i gian ?)510 quéng(ngﬁy)
Hinh 7: Sy thay d6i ham lwong N-NH3 trong thit
ca loc theo thoi gian biao quéan lanh

Ham lwong N-NH; va tong vi khuin hiéu khi
(TVKHK) ciing 14 hai thong s6 can dwoc quan tAm.
Két qua thé hién & Hinh 7 va 8 cho thdy, ca hai chi
tiéu déu tang dan theo thoi gian bao quan. Ham
lwong N-NH; d6i véi miu ca 16c twoi va mau ca
ngam NaCl 12% khéng c6 su khac biét dang ké &
thoi diém ban dau. Tuy nhién sau thoi gian bao quan
15 ngay, viéc sir dung mubi ngadm da co hidu qua
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hudng giam dan va sy khac biét ¢ y nghia (p<0,05).
Do Iéch mau c6 xu hudng ting theo thoi gian bao
quan, tuy nhién su gia ting khong dang ké. Qua trinh
oxy hoda cua lipid trong co thit ca ¢6 1€ 1a nguyén
nhan 1am ting lién két cua protein chua sic t6, dan
dén sy sdm mau cua co thit ca (Benjakul el at.,
2005).

6,0

s Ngam 12% NaCl @Khong ngam mudi {_5_56
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Hinh 8: Sy bién ddi mat s6 tong vi khuén
hieu Kkhi cia thit ca 16c theo thaoi gian biao quan

4.

log (cfu/g)

3.0

2,0

tich cuc trong viéc lam cham su bién dbi chat luong,
thé hién ¢ muc thip hon cua gia tri N-NH; cta mau
c4 16¢ duge ngam mudi NaCl 12% ngay sau khi giét
md. Két qua phén tich vi sinh ciing cho théy, sau 15
ngay béo quén, ca loc tuoi (khong ngam muoi NaCl,
dbi ching) c6 mat s6 tong vi sinh vét hiéu khi cao
hon va khac biét ¢6 y nghia thong ké so véi mau
ngam NaCl 12% (p<0,05). Dac bi¢t, sau 15 ngay,
mau ¢4 16¢ tuoi (khong ngdm mudi) cd6 TVKHK gan
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t6i ngudng cho phép theo quy dinh ciia B6 Y Té
(2012) vé6i ngudng cho phép dudi log(cfu/g) 1a 6.

Nhin chung, ¢4 16c ngdm NaCl 12% sau thoi gian bao
quan 15 ngdy su oxy héa lipid va oxy hoa protein dién ra
cham hon, d(‘Sng thoi ddc tinh chét luong co thit cé ciing
t6t hon ddi véi mau khong mudi NaCl.

4 KET LUAN

Két qua nghién ctru cho thdy rang nhiét do thap
két hop ngam mudi giup han ché hoat dong cia
enzyme lipoxygenase va protease, dong thoi lam
giam thiéu qua trinh oxy hoa lipid va oxy hoa
protein. Sau 15 ngay bao quan lanh, ca 16¢c dugc
ngam mudi NaCl 12% van dam bao duoc chit lwong
dé str dung cho qua trinh ché bién tiép theo, thé hién
& tong vi sinh vat hiéu khi 4,79 log(cfu/g); 46 4m
73,87%; pH thit ca 6,82; kha nang gitt nude 68,97%;
d6 ri dich 19,32%:; d6 trang (WI) 73,71; d6 léch mau
(AE) 2,06; chi s6 peroxide 0,110 mEq/kg lipid, chi
s TBARS 2,74 mg MDA/kg; sulfhydryl 8,55
pmol/g protein va ham luong N-NH; 15,04
mg/100g, hoat tinh enzyme lipoxygenase giam con
124 nmol MDA/mg protein va enzyme protease la
0,132 U/mg protein.
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