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T O M T A T 

Muc tieu cua nghien cuu la xac dinh duoc trang thai sau khi chet cua ca 16c va tac dong ciia viec ngam muoi 
den suduy tri dn dinh chat luong cua thit ca 16c d6nglanh (-18 ±2''C). Trong thi nghiem nay, caloc nu6ic6 
khoi luong 500 - 800 g/con dupe so che 6 dang de nguyen con (chi loai noi tang, vay, vay) va fillet (tach 
xuong, con da), ke tigp dupe bao quan lanh 6 nhiet do 0 - 2''C de giiip ca dat den giai doan sinh hoa khac 
nhau (tnrdc te cimg, te ciing va chin sinh h6a). Ca d 3 giai doan bidn ddi sau khi chet duoc cap dong den 
nhiet do trung tam cua than thit ca la -18''C, chuydn sang tru dong d cimg nhiet do (-18±2''C). Ket qua khao 
sat cho thay, ca duoc fillet trudc khi tru dong giiip loai bo mau tnet de hon khoi than thit, cai thien mau sdc, 
kha nang giu nude cua co thit. Ca 16c trir dong d giai doan trudc te ciing, te ciing hoac chin sinh hoa, khong 
ngam mudi hoac ngam mudi NaCl 12% (3 gid) deu c6 the bao quan trong thoi gian tdi thieu 12 tuan, khong 
c6 su thay ddi dp am {%), mau sdc (do sang L*), luc nen (gf), kha nang giu nude (%), han che su hinh thanh 
NH3 (mg/100 g) va tong vi sinh vat hieu khi (cfu/g) d gidi han cho phep. Ca 16c d giai doan chin sinh h6a la 
nguyen lieu thich hop nhat de so chd, bao quan. Cap dong ca d giai doan trudc te ciing cung can duoc quan 
tam do cac chi tieu ve chdt luong khong co su bien dong qua Idn khi so sanh vdi ca d trang thai chin sinh 
h6a. 
Tii khoa: Bien ddi sinh hoa, ca loc, chat luang, ngam mudi, trir dong 

I.DJtTVMIDE 

Cd dupe bidt ddn vdi vai trd la ngudn eung cap 
cdc chat dinh duong edn thidt va ed ich ddi vdi sire 
khde con ngudi, nhd vao su hien dien cua ham lupng 
protein cao, nhidu acid bdo khong no trong thanh 
phdn bpid, giau vitamin B va cac khoang chat can 
thiet (Hu va cdng su., 2002). Tuy nhien, ham luong 
protein va hpid cao la nguyen nhan thuc day nhanh 
su iron hdng, smh d6e chat tu ca ngay sau khi chet, 
keo theo cac bien ddi hda ly, su tdc dong cua enzyme 
lam giam chat luong nguyen heu (Ceballos, 2012). 
Dac biet vdi nhirng khu vuc cd khi hau nhidt ddi 
ndng am nhu Viet Nam, su uon hdng cang didn ra 
manh me ban. Trong khi do, viec lanh dong va trtr 
d6ng thue pham dung phuong phap giup san phdm 
ed thd tdn trir trong thdi gian dai vdi su thay ddi gia 
tri dinh dudng ciing nhu cam quan rat nhd (Nguydn 
Van Mudi, 2006). Lanh d6ng la nguyen nhan tao nen 
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cac su thay doi khong mong mudn ddn mau sdc, mill 
vi, cau tnie ea thit va cae thanh phan dinh duong 
quan trpng khac. Dac tinh he nhu hda cua thuc pham 
ed the bi mat dn dinh bdi qua trinh dong lanh va doi 
khi cd su ket tiia protein tir dung dich chat tan lanh 
ddng (Nguydn Van Mudi va Tran Thanh Tnic, 2016). 
Qua trinh trir dong ket hpp vdi bao goi chan khong 
giiip ban chd qud trinh oxy hda hpid va protein, chat 
lupng CO tint ca ciing it hi bidn ddi (Rodriguez va 
cong su., 2009). Tuy nhi^n, su khde nhau ve loai va 
chat lupng ciia nguyen heu ban ddu ciing nhu miic 
dp didu khidn cac xu ly trudc lanh d6ng cd anh 
hudng dang kd ddn su thay ddi chat lupng thuc pham 
hon la su thay ddi do nguyen nhan lanh dong 
(Fellows, 2002). Chinh vi vay, viec khao sat cac dieu 
kien xii ly vd qua trinh trii dong ddn su thay ddi ch& 
lupng ciia CO thit ca loc nu6i d cdc giai doan bidn doi 
sau khi chdt lam eo sd va dinh hudng sii dung nguon 
nguyen lieu phii hpp nhdm gop phdn vao da dang san 
pham noi chung, kho ca Ide ndi neng ciia nude ta la 
vdn dd cd tinh cap thiet. 

2. NGUYEN L£U VA PHUONG PHAP 

2.1. Nguydn li&u 

Ca ldc (Channa stnatd) dupe thu mua tir viing 
nudi huyen Tra Cu, tinh Trd Vinh. Khni luang dao 
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dong trong khoang 500 - 800 g. Ca khi thu mua phai 
cdn sdng, khde manh, cdn phai nguyen ven (kh6ng 
trdy xirdc), khong ed khuydt tat, nhidm benh hay ky 
sinh triing, dat cdc yeu cdu dung cho qua trinh ehd 
bidn thue pham. Cd 16c sau khi mua dupe giu sdng 
trong thimg nhua cd ehiia nude, thoi gian van chuydn 
vd phdng thi nghiem tdi da trong 3 gid. Den phdng 
thi nghiem (Bp m6n Cdng nghe thuc pham, Khoa 
Nong nghiep va Smh hpe img dung, Trudng Dai hpc 
Cdn Tho), cd dupe giii dn dinh trong bd nude it nhat 
1 gid trudc khi xir ly va tidn hanh phan tich, khao sat 
tiep theo. 

Ca ldc duoe can khdi lupng tnrdc khi lam ngat, 
cdt tidt vd xa mdu trong nude (thdi gian xd mau 10 
phiit de dam bao tach loai mau hoan toan). Ca sau 
khi cdt tiet dtroe chuyen sang danh vay, bd mang, 
ndp mang va ndi tang va ddu (Nguydn Van Mudi va 
ctv., 2016). Rtra lai bang nude sach, de rao (mdu 
nguyen con), mot phdn cd edn lai dupe tien hdnh 
fillet lay phdn thit ca loai bd phan xuong ea (mdu 
fillet). 

2.2. Phtrang phdp nghidn ciiu 

2.2.1. Phuong phap phan tich 

Nhiing chi tieu co ban cua nguyen heu cung nhu 
trong qua trinh theo doi chat lupng ciia thit ca duoc 
phan tich va do dac theo phuong phap da dupe quy 
dinh. 

Chi sd te eung RI: Xae dinh theo phuong 
phap Bio vacdngsu. (1983). 

RI(%) = (Do-D)/DoxlOO 

Trong do: D,,: Khoang each tir du6i ea den mat 
ban d thdi diem ban ddu (t = 0) vd D: Khoang each tir 
duoi ea t"ii' mat ban theo thdi gian t (Hinh 1). 

Dp am (%): Say d 105''C den khdi lupng 
khdng ddi (AOAC 934.06). 

Dac tinh cdu tnic (g|): Sir dung may do cau tnic 
Rheotex (Nhat Ban). Thit ca ldc (bo da) dtrpc cdt 
thanh mdu ed kich thudc 30 x 30 mm (phdn ben 
xuong sdng) va 25 x 25 mm (vi tri b&n thanh bung), 
vd dp day gdn bdng nhau (ehi lay 3 mdu d phdn ddu 
eua cd, bd phdn duoi, Hinh 2). Do dd dan hdi eiia ca 
thit ca bdng lue nen den 4 mm, sir dung ddu bi hinh 
cdu cd dudng kinh 5 mm. Dac tinh cau tnic ciia mdu 
la trung binh eong cua 6 ket qua do dae. 

Hinh 1. Phuong phap xac dinh chi sd t& ciing 
Ham lupng NH3 (mg %): Xae dmh tiieo TCVN 

3706-90. 
Khd nang gitr nude (%) ciia co tiiit ed: 

Phuong phdp ndn dp luc ti-en giay lpe (filter paper 
press method; FPPM) (Grau va Hamm, 1957 tiich 
din ciia Honikel vd Hamm, 1994). 

Mau sdc: Xac dmh bdng may do mau NH300 
(Trung Qudc), vdi he mau L*, a*, b* su dung den 
D65. 

pH: Sir dung pH ke, theo ISO 2917:1999(E). 
Tdng sd vi sinh vat hidu khi (cfu/g): xac dinh 

theo TCVN 3125-79. 
2.2.2. Phuong phap thu nhan vaxulysdhdu 
Cdc thi nghiem dupe bd tri ngdu nhien vdi ba Idn 

lap lai. Sd lieu duoe thu thap va xii ly bdng phan mdm 
thdng ke Statgraphics Centurion 16.2, Copynght (C) 
PP, USA va phdn mdm Excel. Phan tich phuong sai 

Hinh 2. Cae vi tii lay mdu do cau tnic 
(ANOVA) va kiem dmh LSD de kdt luan vd su sai 
khac giira trung binh cac nghiem thiic khac. 

2.2.1 Bd tii thi nghidm 
Mue dich cua thi nghiem la xac dinh dupe didu 

kien xir ly nguyen lieu thich hop giiip duy ti-i chat 
lupng cua eothit ca ldc (Channa stiiata) nuoi. 

Ca sau khi xu ly, lam sach dupe chia thanh 2 
nhdm: (1) ca nguyen eon, loai bd n6i tang, vay, vay 
va (2) ea fillet, tdch xuong. Trudc ti6n, tiidi gian xay 
ra eac bien ddi smh hoa ciia ca ldc: tru'dc te eiing, te 
Cling va chin sinh hda duac xae dinh bang cdch do 
chi sd te cung va su thay ddi pH cua ca khi tidn hdnh 
bao quan lanh d nhiet dp 0 - 2°C. 

Ca ldc d 3 giai doan bidn ddi sinh hda dupe cap 
dong (su dung tu d6ng ed nhiet dp dao dong -82 -̂  
OCC) ddn nhidt d6 tam dat -IS^C (thdi gian cap ddng 
ea nguyen con ddi vdi timg giai doan bien ddi sinh 
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hda te ciing, trudc te ciing vd chin smh hda lan Itrat 
la: 214.33+2,52; 209,67+3,51 va 198,67+6,11 phut, 
trong khi dd thdi gian cap ddng cua ca ldc fillet 
nhanh hon cu the la 146,33±6,03; 131,33+6,11 vd 
108,67+4,16 phiit), mdu duoe hiit chan kh6ng trong 
bao bi PA sau do chuydn mdu sang tii tiij ddng d 
nhiet dp -18+2°C. Sau 24 gid tiii d6ng, tidn hdnh 
phan tich danh gia chat lupng ea thit ed ldc a hai 
dang nguydn con vd fillet nhdm tim ra dupe dang 
nguyen heu xu ly thich hpp de bao quan larih d6ng. 

Viee ddnh gia hieu qua eua viec ngam mudi vd 
chpn lira giai doan bidn ddi sinh hda thich hop cua ea 
ldc eho qua trinh xii ly dupe thuc hien bdng cdch 
ngam trong dung dich mudi NaCl 12%, thdi gian 
ngam 3 gid (ty le ea va dich ngam Id 1,1, w/v), mdu 

ddi ehiing la cd khong ngam mudi CTran vd cdng su., 
2017). Cd d 3 giai doan bidn ddi sinh hda (vdi dang 
nguydn Ueu da xac dinh) cap ddng vd tru dong san 
pham (-18+2°C). Dinh ky 2 tuan/ldn. tidn hanh do 
dac vd danh gid su thay ddi chat Itrong ciia ca thit ca 
ldc den it nhdt 12 tudn. 

3.KEIQUiiViilHiUILUMI 

3.1. Thdi gian xdy ra cdc bidn ddi sau khi chdt 
cua thit cd ldc 

Viec xdc dinh lai thdi diem xay cdc bien ddi sinh 
hda ciia thit cd ldc sau khi chet d ca 2 dang: nguyen 
con va fillet trong dieu kien nhiet dp thap (0 - 2°C) Id 
mdt trong nhirng bude quan trpng trong viec tidn 
hdnh cap d6ng va danh gid chat lupng. 

Ban? 1. Tuons quan Kiua 
Trang thai 

Ca nguyen con 

FlUet 

Giai doan 

Truoc te cung 
re Cling 
Chin sinh hoa 

rnroc te cimg 
Feeling 
Chin sinh hoa 

thoi gian t& cung v± pH cua ca thit c^ 16c 
Thoi gian 

0 
19,76±0,35 
29,I8±0,27 

0 
18,35±0,24 
25,46+0.36 

pHcudi 
6,87±0,15 
5,80+0,12 
6,02+0,14 

6,78±0,16 
5,87+0,15 
6,16+0,13 

sau khi gi^t md 

Chi so te Cling (96) 
0 

81,28+1,92 
77,72±2,08 

0 
80.57±1,43 

78+1,57 

Kdt qua d bang 1 cho thay su thay ddi pH vd 
miie dp te ciing ciia ca ldc. thdi gian bdt dau te ciing 
cua cd nguyen con la 20 gid vd chuydn sang trang 
thdi chin sinh hda d gid thit 30, trong khi cd fillet Id 
18,5 gid va 26 gid. Dua tr^n khao sat nay, tien hanh 
chuyen sang cap ddng ca nguyen con sau 20 gid bao 
quan lanh (0 - 2°C) de chuan bi mdu trii ddng d trang 
thai te cung vd sau 30 gid ddi vdi mdu cd d trang thai 
chin sinh hda. Trudng hop ddi vdi ca fillet, thdi gian 
nay Id 18,5 gid trong trudng hop khao sat te eiing va 
26 gid d trang thai chin sinh hda. Rieng mdu cap 
ddng d trang thai tiirdc te cung edn tidn hdnh ngay 
trong 1 gid ddu sau khi giet md. 

Bang 2. Anh huong qua trinh lanh ddng ddn SIJT thay ddi cdc tinh chat hda 1;̂^ nguydn lidu 
cd ldc (dang tuoi, khdng ngam muoi) 

3.2. Su thay ddi cdc tinh chdt hda I^ ciia ca fliit 
cd 16c sau khi cap dong d 2 d^mg xu 1̂  theo 3 giai 
doan bidn ddi sinh hda 

Lanh dong dupe xem nhu mdt trong nhiing 
phuang phdp ly tuong dd bao quan nguyen lieu 
(Nguyen Van Mudi va Trdn Thanh Tnie, 2014). Tuy 
nhien, d mdi giai doan khac nhau cung nhu hinh 
dang nguyen h6u khde nhau se c6 tac dong ddn cac 
thanh phdn hda ly ben trong eua ca thit cd trong qua 
trinh lanh d6ng nguyen lieu kdt qua dtroe tiinh bay 
bang 2. 

Dang nguyen lieu | Giai doan 

Ban dau (sau khi giet mo) 
Tnroc te ciing 

Nguyen con Te ciing 

Chin sinh hoa 

Tnroc te ciing 

Fillet Te ciing 

Chin sinh hoa 

Do am (%) 
76,73±0,62° 
76,51+0,47'= 

76,97+0.19° 

76,64+0,46' 
75,81+0,32' 

74,92+0,48" 

74,67±0,32" 

WHC(%) 
71,01+0,74'= 

71,02+0,58" 

67,92+1,25" 

7C,03±2,73"' 
73,32+0,48' 

70,14±0,97"' 

72,13+1,93" 

Dp sang L* 
51,57±0,96" 
50,32+0,82* 

49,43+0,57" 

52,36+0,63° 
52,10±0,90' 
51,40+0,93'° 
54,41±0,55'' 

Gia tri pH 
6,78±0,12'' 

6,74^,11* 
5,82+0,13" 
6,10+0,13'" 

6,73±0,12'' 

5,92+0,10"' 

6,26+0,11" 

(Cac chtr cai khac nhau trong cung mot cot bleu thi sukhac biet co y nghia ciia cac nghiem thuc khao sat 

a miic do tin cay 95%) 
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Tir kdt qua d bang 2 ed the nhan tiiay, phuang 
thiic xtr ly nguyen heu - 6i nguyen eon hay fillet cd 
anh hudng dang kd den kha nang giu am va mau sdc, 
trong khi khdng cd su ehi phdi ddn gia tn pH. 6 
cimg hang thai bidn ddi smh hoa, ca fillet cd dp am 
thap hon so vdi dang nguyen con, ddng thdi ed su 
giam dp am so vdi mdu ban ddu, trong khi mdu 
nguyfin eon sau khi cap dong va trii dong 24 gid vdn 
duy tii dp am kh6ng ddi. Tuy dp am mdt nhidu trong 
qua trinh lanh d6ng nhung kha nang giir nude ciia 
dang fillet vdn dupe duy tri sau khi tan gia, dac biet Id 
mdu cap ddng d trang thai te ciing, trong khi ca 
nguyen eon d trang thdi te ciing ed kha nang giii 
nude giam khi so sanh vdi mdu ddi chiing. Ben canh 
dd, khi so sdnh su thay ddi dae tinh cau tnic san 
pham, dd thi d hinh 3 ciing cho thdy, su bien ddi stnh 
hda sau khi chdt la nguyen nhan ddn den sir thay ddi 
ve dac tinh cdu tnic, the hien d kha nang khang lai 

•n Ui 

tdc ddng cua qud trinh nen (tinh dan hdi) cua ea thit 
ca d 3 giai doan Id khde biet dang ke. 

Trang thai trudc te eiing cd gid tri lue nen cao 
ban khi so sdnh vdi mdu ea loe d trang thai chin sinh 
hda, trong khi do, su co nit ca thit d giai doan te 
cung la nguyen nhan ddn den kha nang khang lai 
qua trinh nen giam di, the hifen d gid tri luc nen thu 
duoc la nhd nhat, d giai doan chin smh hda, gid tri vd 
luc nen ciing thap hon khi so sanh vdi mdu trudc t6 
Cling do protem soi ea da bi thuy phan, mat di khung 
cdu tiTic hd tro cho viec duy tin kdt cdu cila ca thit cd 
(Castafieda vd eong su., 2016). Tuy nhien, khi so 
sdnh sir bien ddi dac tinh can tnic ca thit cd sau khi 
lanh ddng a 2 dang nguyen Heu: nguyen eon va fillet, 
mdt kdt qua kha bat ngd la ed nguyen con cd gid tri 
lire nen rat thap khi so sanh vdi mdu da dupe fillet 
trudc khi trai qua trang thai te ciing va cap ddng 
(Hinh 4). 

a Nguyen con C Fillet 140 

120 
SlOO 
• i 80 
1 60 

20 
^ 

j _ : i a 
Hinh 3. Anh hudng cua lanh ddng ddn su thay ddi 

d&c tinh c4u tnic cua cd ldc d 
cdc trang thai sinh hda Idiac nhau 

Khi tidn hdnh danh gid vd mdu sdc nguyen lieu, 
thd hien qua dp sdng L*, kdt qua ciing cho thdy dp 
sang cao nhat Id d ede mdu fillet. Didu nay ed le Id do 
mdu fillet duoc riia tdch loai mdu hieu qud hon ngay 
trude khi cap ddng khi so sanh vdi mdu nguyen eon. 
Nhin chung, tii cae kdt qua da do dae va tdng hpp 
cho thdy, dang fillet ed the giii dupe cdc tinh chat hoa 
ly sau khi lanh ddng tdt ban mdu ea nguyen con. 
Chinh vi vay, cd ldc fillet duoc sii dung de ddnh gia 
su bien ddi chat luong theo thdi gian tru d6ng. 

3.3. Sir thay ddi chat lupng ca thit cd ldc fillet 
h-ong qud trinh trO ddng 

3.3.1. Su bien ddi chat lupng cua co thit ca ldc 
tuoi (khdng ngam mudi) 

Kdt qua do dac sir thay ddi kha nang gitr nude 
cua CO tiiit cd ldc theo thdi gian tru dong (Hmh 5) 
ciing cho thdy, cd ldc d giai doan chin smh hda 
khong cd su bidn doi Idn vd kha nang giir nude trong 
sudt 12 tudn, trong khi do ed ldc dupe tiU d6ng d ca 2 

Hinh 4. Anh htrdng cua dang nguySn lidu ddn str 
thay ddi dac tinh cdu tnic cua ca 16c sau qud trinh 

l^nhddng 
giai doan trudc te ciing vd trong te ciing ddu cd sir 
bidn ddi ro ret vd kha nang giir nude. 

Trong khi do xet vd su bidn ddi dac tinh cau tnic 
CO thit cd, thdng qua kha nang khang lai luc nen, dd 
thi bidu didn d hmh 6 eho thay, lire nen cua ed ldc d 
trang thai chin smh hda hdu nhu khdng thay ddi vd 
giir dn dinh trong sudt 12 tuan, su bien ddi vd cau 
tnic cua cd cap dong d trang thai trude te ciing xay ra 
theo chieu hudng giam dan (chi cdn 57,21% so vdi 
ban ddu) va duy tri d mirc thap. Cd ldc d trang thai te 
cimg cd gia tri luc nen thap trudc khi bao quan va 
gan nhu khdng thay ddi, hi mat tinh dan hdi. 

Mau sac la ydu td kh6ng cd su bien ddi trong 
qua trinh trii ddng, dae biet la ca dupe lanh dong d 
trang thai trude te cung va trong te cimg. Tuy nhien, 
su giam dan vd do sdng L* (giam cdn 96% so vdi ban 
dau d tudn thu 12) da dtrpc ghi nhan khi mdu dupe 
lanh ddng d trang thdi chin sinh hda (Hinh 7). Cac 
san pham oxy hda ciia hpid, dac biet la hexana! va 
hexenal gdp phdn thiic day su hinh thanh 
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metmyoglobm va lam giam dd trang cua co fliit cd 
trong sudt qud tiinh bao quan (Chaijan va Panpipat, 
2009). Mac dii vay, sau 12 tudn bao qudn, dp sdng L* 
eua ca thit cd khong cd su khde biet giiia 3 trang fliai 
nguyen heu bao quan (trudc, trong va sau te eiing). 
Khi xet vd eac ehi tieu an toan thuc pham, mac dii ea 
3 mdu deu cd su gia tang ciia ham lupng N-NH3, (tiie 
hien d hmh 8) vd vi smh vat hidu khi tdng sd (Bang 
3) theo thdi gian bao quan, nhimg mdu trii ddng d 
trang thai tnrdc te ciing cd eac gid tn khao sdt la thap 
nhat va cao nhdt d mdu cd ldc d giai doan chin sinh 
hda. Kdt qua nay phu hpp vdi nghien euu cua 
Suvanich va cong su. (2000). Cdc tac gia nay cho 
rdng didu nay cd tiie do enzyme decarboxylase tir vi 
khuan gay hu hdng phan hiiy cdc acid amm tao 
thanh ede amm. Tuy nhien, ham lupng N-NH3 sau 12 

tuan bao quan van ndm trong gidi han cho phep ddi 
vdi ngtrdi ti6u dimg. 

Dua vao sd heu bang 3 cd the thay dtroe vdn cdn 
tdn tai mdt luang vi sinh nhat dinh trong mdu nguyen 
lieu sau khi tan gia mac dii mdu dupe tan gia d nhidt 
dp thap. Mdu d giai doan trudc te cung TVSVHK 
tang cham nhat tudn 0 Id 4,8.10^+57 cfu/g den hidn 
thu 10 tang len 9,3.10^+94 cfu/g vd tidp tac tang 
nhidu ban vao tiidn thii 12 la 3,2.103+10** efu/g. Ddi 
vdi cdc mdu te cung didn ra nhanh hon, ban dau tuan 
0 eiia mdu la 5,2.102±74 cfu/g den tudn thu 10 da 
tang len la 2,8.103+ltf chi/g, mdu chin sinh hoa 
TVSVHK tang nhanh nhat tiian 0 la 6.8.102±74 cfu/g 
ddn tiian 8 TVSVHK da tang len 1,2.10^ cfu/g. 

Thoi Blan bia quin £Inin) 

Hmh 5. Anh hudng ciia thdi gian tru ddng ddn kha 
nSng gift nude ciia ea thit cd ldc 

Hinh 6. Su thay ddi luc nen ciia ca fhit cd ldc trong thdi 
gian trii ddng 

Hinh 7. Sir thay doi dp sang L* ciia ca thit cd 16c Hinh 8. Anh hudng ciia thdi gian tru ddng ddn 
ttroi theo thdi gian trQ ddng hdm lupng N-NH3 ciia ca fhit ca ldc tuoi 

Bang 3. Su thay ddi dp am vd tong sd vi smh vat hidu khi theo thdi gian trii ddng 

Thai gian 
(tudn) 

0 
2 
4 
6 
8 
10 
12 

Sir thay doi do am {%) 
Tnroc te 

Cling 
75,81+0,32" 
75,73+0,23° 
74,95+0,23' 
74,42+0,17" 
74,26+0,32" 
74,32±0,35" 
74,27+0,34' 

Te Cling 

74,92±0,48' 
74,87+0,37' 

74,77+0,42" 
74,63+0,31"' 
74,47±0,33'' 
74,48±0,42" 
74,12+0,21" 

Chin sinh 
hoa 

74,67+0,32' 
74,62±0,15' 
74,52+0,23' 
74,35+0,18" 
74,19±0,23" 
74,22±0.25" 
73,97+0,32" 

Tong sd vi smh vat hi^u khi (du/g) 
Tnroc te 

Cling 
4,8.10'+57" 
5.3.10'+68' 

5,6.10'±68"' 
6,8.10^+77" 
7,8.10^+87° 
9,3.10-+94'' 

3,2.10'+106" 

Te Cling 

5,2.10-+65" 
6,4.10-+87"' 
7.8 10-+89'" 
8,8.10'+94"'' 
9,7.10-±98'' 

2,8.10'+103'' 
6,9.10'±132' 

Chin sinh 
hoa 

6,8.10^+74' 
7,5.10-+88" 
8,1.10"+91'' 
9,2.10-±98' 

1,2.10'+102" 
4,6,10^+121'' 
9,7.10^+152' 

(Cac chtr cai khac nhau tiong cung mdt cot bieu thi sukhac biet coy nghia cua cac nghiem thuckbao 
sat dmucdo tine 
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3.3.2. Anh hudng cua ngam mudi den su thay ddi pham ddn ddn lupng nude trong san pham di ra, Pay 
chat lupng co thit ca ldc tiong qua trinh trir ddng 

Kdt qua cho thay, do anh htrdng eua qua trinh 
ngam mudi ddn ddn dd am cua nguyfen heu ddi vdi 
trang thai cung thay doi so vdi nguyen Mn ban ddu 
(Bang 4). Do qua binh tham than ciia mudi vao san 

Bang 4. Syr thay ddi dp dm vd tdng sd vi smh vat hidu khi cAa ca thit cd ldc fillet trong qud trinh hii ddng 

nhien lupng am trong ca thit dn dinh. Ddi vdi trang 
thai 16 Cling sau qua trinh cap ddng dan ddn luong 
tinh the dd hinh thanh nhidu do actin vd myosin lien 
kdt ltrpng ntrde tu do nhieu ban ddn that thoat am 
nhieu hon so vdi hai trang thai nguyen li&u cdn lai. 

Thai gian 
(tu4n) 

0 
2 
4 
6 
8 
10 
12 

Su thay doi do am 
Tnroc te ciing 

74,87+0,20'' 
74,73+0,22""' 
74,67+0,23"' 
74,32+0,21'" 
74,38+0,25'" 
74,18+0,29"' 
73,82+0,31' 

Te Cling 
74,81+0,11" 
74,68±0,24" 
74,53+0,14" 
73,89±0,13' 
74,17+0,17' 
73,87+0,34' 
72,67+0,14" 

(«) 
Chin sinh hoa 

74,79+0,33" 
74,34+0,21'" 
73,87±0,18"' 
73,55±0,37'' 
73,12+0,24" 
72,93±0,32' 

73,43+0,54"'" 

Tong so vi 
Tnioc te ciing 

3,4.10^+57" 
3,9,10^+59"' 
4,8.10^+62'" 
5,4.10^+68° 
8,3.10^73"' 
1,7.10'±82° 
2,3.10^±87' 

sinh vat hieu khi (cfu/g) 
Te Cling 

4,5.10'±65" 
5,2.10^±71" 
5,9.10^+74"'' 
6,9.10^+78' 
l,2.10'+93" 
3,9.10'±98'' 
6,7 10'+103" 

Chin sinh hoa 
5,3.10'+74" 
6,2.10^+79* 
6,9.10^+83* 
7,2.10^87' 
1,5.10'±102° 
4,1.10'±108'' 
8,1.10^+114" 

(Cac chtr cai khac nhau trong ciing mot cot bieu thi 
dmirc do tm cay 95%) 

Dua vao sd hfiu bang 4 cd thd thay dtrpc vdn cdn 
tdn tai mot ltrpng vi smh nhat dinh trong mdu nguyen 
Ueu sau khi tan gia mac dii mdu dupe tan gid d nhiet 
dp thap. Mdu d giai doan trudc te ciing TVSVHK 
tang cham nhat trong 3 loai mdu tuan 0 la 3,4.10^±57 
cfu/g den tudn thii 10 tang len 1,7.10^+82 cfu/g. Ddi 
vdi cae mdu td eung didn ra nhanh hon, ban ddu tudn 
0 eua mdu la 4,5.10^+65 cfu/g den tudn thii 8 da tang 
len la 1,2.10^+93 cfu/g, mdu chin smh hda TVSVHK 
tang nhanh nhdt tijan 0 la 5,3.10^+74 cfu/g den tuan 8 
TVSVHK da tang len 1,5.10^+102 cfu/g. Nhm chung 
TVSVHK cd xu hudng tang theo thdi gian bao quan 
nhung tang kh6ng nhidu, dieu nay eho thay hieu qua 
eua viec ngam mudi. Ngam mudi d ndng dp 12% da 
gdn nhu lie che hoan toan cdc vi sinh vat gay hai 
(Nguydn Trpng Can va Nguydn Le Hd, 2015), do dd 
chi cd ede vi sinh vat tra mudi mdi cd the phat trien 
dupe. 

Hmh 9 cho thay, kha nang gitr nude ciia ea ldc 
lanh ddng khdng bien ddi nhidu theo thdi gian trir 
dong, dac biet ddi vdi trang thai chin sinh hda. Didu 
nay cd the do hieu qua cua mudi giiip tang eudng 
hen kdt giiia protein ea thit va nude. Su giam kha 
nang giir nude eua protem trong sudt thdi gian bao 
quan lanh ddng ehii ydu bdi str oxy hod, bidn tinh va 
ddng tu eiia protein (Tokur vd Korkmaz, 2007). 
Suvanich va edng su (2000) eung da chung minh kha 
nang giir nude va ham luong protein hod tan co mdi 
quan he vdi nhau. Bremner (2002) eho rdng heme 

sukhac biet cdy nghia cua cac nghidm thuc khao sat 

protein lien quan den mau dd tuoi eua eo tint ea bao 
gdm oxymyoglobm vd oxyhemoglobin, nhiing thanh 
phdn ndy de dang bi oxy hda tao thanh 
metinyoglobin va methemoglobin hinh thanh mau 
nau lam giam dp sang ctia ca. Hinh 10 cho thay rdng 
dd sang L* dn dinh trong thdi gian tru dong 12 tuan. 
Ddi vdd mdu chin sinh hda ed xu hudng giam tuy 
nhifen kh6ng ddng ke. Qud trinh oxy hda ciia lipid 
trong ca thit ca sudt qua trinh bao quan lam gia tang 
hen ket eiia protein chira sdc td va protein co thit la 
nguydn nhan lam cho ham lupng cdc sdc td trong ea 
thit cd sau khi ra ddng tang theo thdi gian bao quan 
(Benjakul va cong su., 2005). Do d6, ed thd day la 
nguyen nhan lam giam nhanh gid tri L* trong 4 tudn 
bao qudn dau, tuy nhien tir tuan thu 4 ddn tuan 12 gid 
tri L* giam khdng dang ke. Nghi6n ciiu ciia Chaijan 
va Panpipat (2009) eung eho thay qua trinh hinh 
thanh metmyoglobin trong sudt qud trmh bao quan 
thudng kem theo su giam dp do eiia co thit ea. Su 
oxy hod chat beo, protein, kdt qua qua trinh hod nau. 

Kdt qua cho thdy, khi ed fillet, udp mudi, lire nen 
khdng cd su bidn dong trong 2 trudng hpp trii ddng 
mdu d trang thai te ciing va chin sinh hda. Didu nay 
cho thay, mdu ca d trang thdi chin smh hda ed dac 
tinh can tnie dn dmh, trong khi mdu te ciing, ca mat 
tinh dan hdi nen duy tri luc nen thap. Mdu lanh ddng 
d trang thai trude te eung lai cd luc nen giam dan, 
tinh tien den gid tri lue nen eua mdu chin sinh hda 
(Hmh 11). Dua theo nghien ciiu tren ed hdi thi su 
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giam kha nang gia nuoc cua protein cung la nguyen 
nhan cho su giam luc nen cua co thit ca Oonsson va 
cOng sir., 2001). Xet vj gia tn dam amoniac. ket qua o 
hinh 12 cho thiiy ham luong N-NH3 cua ca 16c trii 
dong CO xu huong tang cham theo thm gian bao 
quan. Tir gia tri NH3 la 7,26 mg/100 g o miu ca traoc 
khi bao quan da tang nhanh den 8,22 mg/100 g sau 

EiTnUTc le cung QTecinig aCiunsmhlua 

* U i 

12 tudn trtr ddng ddi vdi trang thai ca trude te ciing 
nhung van thap hon trudng hpp cd 16c ngam mudi va 
lanh dong d trang te ciing vd chin sinh hda (ham 
ltrpng N-NH3 trong fhit ca sau 12 tudn cd gid tri lan 
luot Id 9,56 vd 9,74 mg/100 g). Kdt qua nay phu hpp 
vdi nghi6n ciiu cua Suvanich va cong su (2000) va 
tiirdc do la Waters (1982). 

-•-nc -tt-K 

Ibof gian baa qain (naa) 

Hinh 9. Str thay ddi kha nang giii nude cua 
cd ldc da ngam mudi theo thdi gian tru ddng 

-• -Truoc te cung 

- • - T e Cling 

- • - Sau te Cling 

Th(ngpnl)ai)<]uan{iuk) 

Hinh 10. Sv thay ddi dd sang L* ciia ca I6c 
da ngam mudi theo thdi gian tru ddng 

0 2 4 6 8 iO 12 

Th61 gian bao quan (tuan) Thiri gian bao quan (Tuan) 

Hinh 11. Str thay ddi dac tinh cdu tnic ciia Hinh 12. Anh hudng eua trii ddng den hdm lupng N-
cd ldc da ngam mudi theo thdi gian trii ddng NH3 cua ca thit cd ldc da ngam mudi 

Bang 5. Anh hudng qud trinh lanh d6ng ddn dac tinh chdt lupng cua eg thit cd ldc 
c h e do 

tien 
xiily 

Khong 

ngam 
muoi 

Ngam 

muoi 

Trang thai 

nguyen lieu 

Tnicrc te cling 

Te Cling 

Chin sinh hoa 

Truoc te Cling 

Te Cling 

Chin sinh hoa 

Do am (%) 

74,27+0,34' 

74,12±0,21' 

73,97±0,32'' 

73,82±0,3l'' 

72,67±0,I4' 

73,43+0,54' 

WHC(SO 

69,65±0,55" 

69,12+0,42" 

70,82+0,51' 

75,39 +0,93' 

74,43+1,27' 

75,63 +0,89* 

Luc nen (gO 

82,35'+2,17' 

59.7r+3,52' 

85,02t+3,3l' 

179,57'+10,03 

86,00'+3.64 

178,51'+6,34 

Do sang L* 

50,23±0,45' 

50,24+0,46" 

50,27+0,32' 

50,78±O,81" 

50,63+0,77' 

50,72+0,78" 

N-NH, 

(mg/100 g) 

8,44+0,29" 

9,34±0,37' 

11,96+0,36' 

8,22+0,24' 

9,56+0,29' 

9.74+0,26' 

TVSVHK 

(cfu/g) 

3,2«10'±106' 

6,9»10'+132' 

9,7«10'+152* 

2,3»10'+87" 

6,7*10'+103' 

8,1»10'+114'' 

(Cac chd cat khac nhau trong cung mot cotbiSu thi sukhac biet co y nghia cua cac nghiem thuc khao 
sat dmucdo tin cay 95%). 

4. KET LUAN phuang phap bao quan thich hop gop phan han ch^ 

Ca 16c sau khi giet mo se co nhieu bien doi lam duoc cac bien ddi khong mong mudn, tir do tao dieu 

giam sut chat luong nguyen lieu. Viec xac dinh kien cho cac qua trinh che bien truoc cung nhu sau 
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te Cling. Kdt qua thi nghiem da xdc dinh, viec hllet cd 

cimg vdi ngam mudi trudc khi lanh ddng cho hidu 

qua cai thidn chat lupng ea thit cd ldc tdt, dac bidt thd 

hien thdng qua dae tinh eau tnic va kha nang lic chd 

su phat tiien ciia vi smh vat. Mdu ca lanh ddng d giai 

doan te ciing, c6 hoac kh6ng qua ngam mudi 12% 

deu ed chat luong thap ban cac mdu edn lai vd khdng 

thich hpp dd su dung che bien. 
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INFLUENCE OF BRINING AND FROZEN STORAGE ON QUAUTY CHANGES IN THE 
MUSCLE OF SNAKEHEAD FISH AT POST-MOSTERM STAGES 

Tran Bach Long, Dang Huu Trong, 
Tran Ihanh True, Nguyen Van Muoi 

Summary 
The objective of the study was to determine the post-mortem status of snakehead fish and the effect of 
brining on maintaining the quality of frozen fish meat (-18 ± 2°C). In this expenment, snakehead fishes 
weighing 500 - 800 g were processed in complete whole (removal of viscera, fins, scales) and fillet fish with 
skm (bone separation), storage at cold temperature (0 - 2°C) to help fish reach different biochemical stages 
(pre - rigor, in - rigor and post - rigor). The fish in three stages after harvest were frozen to a central 
temperature of -18°C and transferred to frozen storage at the same temperature (-18 ± 2°C). The results 
show that filleted fish before freezing helped to remove more radical blood, thereby unproving the visual 
colour and water holding capacity of fish muscle. Frozen storage fish in all three stages of biochemical 
changes together with two treatment conditions: fi-eshly or soaked m NaCl 12% (3 hours) can be preserved 
for a minimum of 12 weeks. Quahty parameters such as moisture content (%), color (L* value), compression 
force (g), water holding capacity (%) and NHj (mg/100 g) were not significantiy different after 12 weeks 
while total viable count (cfu/g) at allowable Umits. Post - ngor fillet is he most suitable material for 
prehminary processing and preservation. In addition, fi^eezing fish in the pre-rigor stage should also be 
considered because the quality parameters do not differ significantiy when compared to those in the post -
rigor stage. 
Keywords: Biochemical changes, brining, h-ozen storage, snakehead ish, quality. 
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