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Abstract; Pre-cooling treatment was introduced before the
storage of fish fillets at ice temperature, and the effects of differ-
ent temperature pretreatment conditions on the quality of tilapia
fillets during ice storage were investigated. The tilapia fillets
were pre-cooled by setting different pretreatment temperatures
(—18, —30, —60 C), and the center temperature of the fillets
was lowered to —1 °C, and then stored in —2 °C. The pH,
color, texture, volatile base nitrogen (TVB-N), total number of
colonies, thiobarbituric acid value (TBA), and calcium ionize ac-
tivity (Ca®?"-ATPase) were used as indicators to investigate the
time interval. The next series of tracking tests and analysis. Re-
sult; The different pre-cooling temperatures had a significant
effect on the TVB-N value,

Ca?*-ATPase of the fillets. The TVB-N value and the total num-

total number of colonies, TBA and

ber of colonies of the pre-cooled fish fillets decreased. \ The lower
the cold temperature was, and the slower the growth rates of fish
fillets and the process of fish spoilage were. At the same time,
the degree of fat oxidation and protein denaturation of fish fillets
was relatively small, and the pre-cooling treatment at — 30,
—60 C could better maintain the fish meat quality. During the
storage period, the pH value of the fillets of each treatment
group showed a trend of decreasing first and then increasing, but
the pre-cooling treatment significantly inhibited the pH rise of the
fillets. The hardness, chewiness and adhesiveness of the fillets of
the pre-cooling treatment group and the control group decreased
with the storage time. The shelf life of the fillets under pre-
—60 Cwas 17 d. which was 6 d lon-

cooling treatment at — 30,

ger than the control group. In summary, the pre-cooling
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treatment can further inhibit the microbial growth and spoilage of
fish fillets, and improve the quality of tilapia fillets.
Keywords: tilapia fillets; pre-cooling temperature; ice tempera-

ture preservation; comprehensive quality; storage period

B R ARAE N, EEAE P E) R RES
AP TR AE L A R A S, DR B SR EAS
LM FIRE WG R 4% B B RS L B B 2
INAT Szt Bl E T Y B W AR M & DL £l it A
RIE RS, SR ENP AR R EE R R E KD &
o 11 5 A2 A2 AR 2R 0 b B P U A £ R £
e RIES A FECE M EBEANS . B 5% w0 R 5
TP 2 A B ASRE T S AT B s VB RN
R UK IR AR B R A P B T A . oK R e B R R N
VIR TE o A & 2 2 it 2 JHL W TR 1 S BT P R il
TR A TR AR NG A5 AT LA RO B A 4 1 S
MR T ¥ VRS SO £ A T AR M T VRO R B e
ZOm A RE Y, BISER M AR AR L TR RRE 2
AR A R v A PRI W D A AR AR e A IR T
2~10 °C . #5RE B B 12 HHE IR 3% 8 4 P o L Bl RN B 0 1
T B 2 K S L WO B3 1 T 2P £ P A KR
TELRE Y TR R, foff R 0 A VKR R BT DR R

TV b 1 22 N P F SR B R S I S AT AL FE . BB &
T b BEBR 25 T TR) #4450k 43 2 5 FPL A AR K T
REAR I8/ [ S BE B AR AT E K AR R ) . Wi b 3
FEK 7= S PR AE 5 1 B A IR L B R T S A TR Ak vk
Vo AR 0L B I Ak vk TV A B T LA RO R B a1
TEM AR . SR AL koK IR B0 5 R R4S A AL B
WAR G F . & B4 WA A G A AR R IR R A S T 8
W, WA B ST B A 7R R R KR A R ik
AT UK PR 1 b S5 A2 A o 45 3R 7 T b L i I % 5 4 VK e
B0 33 A8 Ak 7T AR g Ml R B P R R A (e, T
A T b 3 55 OR B AR &5 A R T 2 Al Y DR Y SR
R WEBEFEDFHATTRAEENT T ESR
Vo 250 2 Al 40 4 PR I I 6 R R 1 B i, 5 s T
Vo AT fh R AR R A O B LR R A S IR
&0 HFERBA K AL MR B0 106 ~2060 .

AR 2 i Tl 2B 7= ¥ R PR I R 5 R B (— 18~
=38 OIS H ML Y, AKX R E 18,
—30,—60 °C 3 AR[AI T AL B IR L LB 2 4R 1 R
JEAE SR A VKR T Y 3K, 5 4R 8 OR [R] T0A b B R
(—18,—30,—60 C)J5 iy % 3E 48 K 7€ VK 0P i 43 72 v
pH . 5 TR 5 & R S A (TVB-ND (B 75 R AL,
BAC B Z R (TBA) 45 B F i (Ca®" -ATPase) % i
TRAIS AR IS AL o % Al f R v R B D A i e 4R 0L 5
WK

BE 2158 | 2019 4F 9 A | &RS5VH

1 #RLS 5%
1.1 #E5iKF

B e TR R T

Ca®" -ATPase (&M & . % 5 7 22 5 & 00 2 it
& et @AY LR R

-G AR B L 2 R - b o Al B 24 4 1A b 2 R A PR
NEIH

AR T B B 75 A A S B R AR A BT AE A H
1.2 gEH5EE

2 B TR B S R A  TK-24U Y, 37 N 77 4 LB e F R
AR

HLF R JJ600 T, 8 2Tt XUAR MR AN 45 T

TR AUY220 A, H A S AL A BR A A 5

B2 %L . DZ400/2D 4, Ky A 42 4 MU A PR 28+ 5

pH 11 :PHS-3C B, |- { A Bk 2 A &8 A BR A w5

2271 :CR-10 8, H AR JE R L REIK A H 5

FH L : TMS-Pro 1, 36 [/ FTC A

Pl A2 &AL : Vapd50 #Y, f 8 Gerhardt 23] ;

HL FACIE R 35 75 4 HPX-9082MBE R, | if 8 i1 520l
HIRA T

G SW-CJ-2D B, 55 e fb i & A BRA F

S S A VROK R A% : LDZX-50KBS B, | iff i 22 5
JrARm) .
1.3 RIEAHZE
1.3.1 MR ml A P AR B B kR
5 K P E  FTE B K vh e i U043 12 cm X5 em X
Tem BYMR . B8 (80 +2) g, KlJE ¥ 43 A
—60,—30, — 18 “CyKH 1 AT HU¥S b 3, A FIT R RE 3K A
ACHEI 7 R S DR B IR B — 1 C I Ik
WA RRETREE RS T AR P oRERE—1 CHF
WFRIANR 1 R . B 45O fo 0 AT B s e,
FT—2 CHMUFTIH . A2 WA 4 HE 1) VAT B Al
HS AR B T —2 CIC, ARG 5 d i A 0% & 5
EiE I
1.3.2
1.3.3
1.3.4

PR IIE R RS
pH M E AR B S 5 ik AT I E
GERME TR Q 2N E 158

*x 1
Table 1

Tt f 1S AR E K E
Pre-cooling treatment temperature and

pre-cooling time of tilapia fillets

AR/ T P i ]/ min
—18 90
—30 70
—60 40




&M | Vol.35, No.9

(L") 8 () BB (o), B EEMNE
10 WL S5 RBCE M

1.3.5  JEM e B EXIER S 7kt AT s k.
i E AR IR AE 4R Sk P/5 SR R It 350 1T 43 A1 (TP AD A5 X
XHRAESEATINE o SRR S &R F7 1 000 Nl
P 60 mm/min, #HH S 0.5 N JEAE & 50%0, BRIk F &
IR 1 s, BEHE R ME 5 W45 RBUEME,

1.3.6  TE7E BHMIE =% GB/T 4789.2—2016 I3
T, WEMFRIL 10 g ZL0F M A+ 90 mL JG B A B4R
K BEFE A G 10 15 R 80 B 3 B 504 38 AR R
BORE SR B 1 mL M0 B 55 BUIR F A R T AR BE S T
(B0ED) CHMTHF 72 h )5 . it 4 P s & 50
1.3.7 ¥ERMHERCTVBN) M ZE  # B GB 5009.
228—2016 & H] B g8l K€ AALEE .

1.3.8  BifCE L %/ (TBAS) H 5 288 Lan 400
TR . R 10 g iE A5 40 mL FR Y
SU=F LI A, 10 000 r/min ¥ i 1 min, 2k 5
5 000 r/min ¥ B0 5 min, i 3 FIE W BB 5 mL g
T H a5 BEED N A 0.02 mol/L A% B b 2 B2 X K
5 mL, 3 FRAMRAS, T K ML 30 min B, 3 8K %
W %= E (2 15 min) . LAIZEWK A S B, 532 nm 200 &
W EE . #%0(DiHE TBA {A.

TBA=7.8XA, (@)
KA
TBA B X b % B2 . mg MDA /kg;

A——EWAE 532 nm AL I IR EAH 5

7.8—HWHL,
1.3.9  Ca’ -ATPase i & A8 R ot 2 A A
ATP i3 6 B3 45 0647 0 7€ .
1.4 HiELE

K A Excel 2007 §E 47 80 12 5% A% L fff i SPASS
18.0 B #EAT GE 3 3 #T » | 37K -1 & i P<C0.05, Origin
9.0 A B, RIE R R 3 YCP AT M .
2 RS0
2.1 BEEaRFKAMNELERSH

Tl L TN R I 4R R A R 2 S RS A
Bt . B IR B B f R IR e IR AR TR E B B KRS
ML 0 CHHE, A REHE B 50~120 min K5 —
X [R] 25 2 B B o 0 B AN W7 T I 38 0 485 0 0 TR v Y K 43 I
RURSS BT e 2 R S, il 4R B B T SRS
TR S TR B 2 A e UK SR G R . RS B B AR IR
AR 25 5B ST 4 2 T e 28 A A OO B AR K
JEH, B ARG P Ak R EEE N 1.3~
—1.8°C., MILPAta R o M & e — 2 C k47T vk
I 96 F 5%

& HEBMLBEMNKBEFEERRROKN

b=
=

Temperature/ °C

50 100 150 200

250
B 8]
Time/min

F Ak & B gk LW &

Freeze curve of tilapia fillets

A1
Figure 1

2.2 WFEERF pH BT

oy 2 AT B A A 1 pH LR A B B R AT
[ 5 40 1l T A R 34, TR 10 Aol TR B B R A fk
S0 A Sy T S U % AE B B D A3 A% ILFL IR e ATP
SrEUERRAR B T B pH E TR, BEJS pH (H B BB F,
T RE A AR W R i B 7 AR A 5 (R A R A 8
PR B T A 7 A TR B L W SR R I
B AR pH (E 3 LR 6,92, T 56 A 0 4% T v8 b B 20 A
FopH 451k 6.64(—18 C),6.70(—30 C),6.67
(—60 C) x4 )7 iy pH {E B JHZ 6.76 8 Hv% b 3
41 1] I 3 (P<C0.05) , 3% W 11 ¥4 4k 3 ] DLyl 2% 4 v pH
[ERGOAEIDAN
23 WEFEERBFENZMN

6 2 BH LR R 1504 A B ZE R B A4 00 £0 R 7R E R
SR L EHREARE BT, WEHT 10 d, B0A A A
A Lo a0 ETF & 44.18,44.12,43.73, Zb P 4H 1a] L~
EAHZEAR K. WRRER 20 K, 0 BB Fm L 55 W%
b3 20 AR b W R K, 280 — 30, — 60 C TR AL B Fr 1Y)
L W 35K T 0 B2 3R WA R B8 v Ak 38 W] LA 2%

I 5 i} i)
Storage time/d
B2 FAFHFFTEEN pH G Hm
Figure 2 Effects of different pre-cooling temperature on

pH value of tilapia fillets during storage
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Table 2 Effects of different pre-cooling temperature on color of tilapia fillets during storage
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