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Effects of different cold storage conditions on quality of salmon
ZHANG Xin-lin, XIE Jing* ,HAO Kai,ZHAO Hong- giang

(Shanghai Engineering Research Center of Aquatic Product Processing and Preservation,
College ofFood Science and Technology, Shanghai Ocean University , Shanghai 201306, China)

Abstract: To explore quality changes of salmon under different cold storage conditions, quality and biochemical
changes of salmons stored for 12 days under super - chilled temperature (-2 °C) and conventional cold chain
temperature(0 °C,4 °C) were measured. Sensory scores, total number of bacteria, pH, TBA, TVB- N, color value
(brightness value L* and redness value a* ) , histamine, K value and hardness value were measured to analyze
the quality changes of the salmons.With the extension of storage time, the sensory scores and hardness of each
experimental group were significantly declined, while the total number of bacteria, TVB-N, brightness value L~
TBA, histamine and K value were rose. And the changes of pH and a” were not significantly affected by the
treatment of different storage temperature, but the same trend was emerged. The initial value of TBA was a little
low,only 0.0729 mg/kg.After 12 days of storage under-2,0 and 4 °C respectively, the value rose by 6,11 and 13
times.Upon the analysis of different index data in this experiment, salmon’ s quality changes could be clearly
reflected by total number of bacteria, TVB- N, histamine, K value and hardness value.Meanwhile, the research
showed that the shelf life under 0 and 4 “Cwere 10 days and 8 days respectively,,and about 13 days under-2 °C.
The results provide a reference for selecting a suitable method to preserve salmon in the future.
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Table 1

Sensory scores of Salmon
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Table 2 Sensory quality changes of

Salmon under different temperature

TR AL B

(d) -2 0C 4C

0 20.00 £0.00°  20.00 £0.00*  20.00 0.00"
2 1833 +0.33"  17.33 £0.33"  18.33 £0.33"
4 17.33 £0.67"  17.00 £0.00"  15.33 £0.33°
6 14.00 £0.00° 1233 £0.67°  12.00 +0.58"
8 1233 +0.58"  9.67 £0.33" 6.00 £0.58°
10 11.00 £0.58°  8.00 £0.33° 5.67 £0.33°
12 8.67 £0.33" 6.67 +0.33" 4.00 £0.00'
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Fig.1 Microbial counts of Salmon under different temperature
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Fig.2 The pH value of Salmon under different temperature
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Fig.3 The MDA content of Salmon under different temperature
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AbaniEl 4, BEE BN [E] 19 SE S, TVB - N B8 ¥ T}
=, ELANI ] S 80 H R4 P SC &R (p > 0.05) . 4%
S 4 CIpR R S B R A AR R 0 TRz,
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B v P BT A A T AR A i PR OB PR . — i
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Fig4 The TVB-N value of

Salmon under different temperature
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{EA PN, BARFEA T . MEEIF @ Lok
F, i 5 AR AR X @ 22 E R B/, IX 5 Erikson
AR ST A B — B R A R TR AN TR B T A% 42 %)
= ICA N EBERE . 4 C S5 ZH Y 3 R (R AT 49
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Table 3 The L™ value of Salmon under different temperature

IR SEIEAE

(d) -2 0°C 4

0 4454 +021" 4454 +021°  44.54 0.21¢
2 44.68 +0.17" 4560 £0.17"  46.69 +0.24"
4 4538 +0.21° 4641 £042°  48.56 +0.59°
6 46.13 £0.12"  47.18 £0.24"  51.37 £0.59*
8 46.28 +0.22"  47.86 +0.13"  53.80 +0.48°
10 46.76 £0.38™ 4921 £0.14"  48.05 £0.29"
12 4741 £0.01°  49.15+0.28"  47.82 +0.30"

TE R PR A R i SE BRI E £ AR HEE” (n=9) 5

[T A ) 7 B R 25 5 3% (p < 0.05) o
*4

AR A R LA (o) B92AL

Table 4 The a™ value of Salmon under different temperature
TR R AL SEREH
(d) -2C 0°C 4C
0 17.61 £021°  17.61 £0.21°  17.61 +0.21°
2 17.98 £0.06" 1658 £0.32"  16.12 £0.08"
4 16.53 £0.06°  16.67 £0.07°  16.08 +0.10°
6 16.62 +0.17° 1554 +0.08"  17.39 +0.09"
8 16.17 £0.08"  16.12 +0.07°  16.91 £0.20"
10 1586 +0.11°  16.84 £0.05"  15.16 +0.07°
12 15.87 £0.07°  17.05 £0.02"  14.95 +0.04°

T R PR A R A DRI = ARHEZE” (n=6) 5

[T A ) 7 p R 22 5P 35 (p < 0.05) o

2.7 HEEESE
SRR K 7 i B 22 4, N TR ] SR s 2H 21 %
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IR 2R W e, JE I A W Y 22 A BREEARE T
FRRE o SEEE S 2500 W R (FDA) 2R BE Y K
PR AR 50 me/kg, ANEL S PR,
2] Wk B A D I ] £ S T T i, AN B B e
AKAE(p >0.05) o 4 CF RSB 45 WM TE -2
0 CHYSZEGZAAR L, A 4 d JT A 2HL I B 19 1 A B 4
FHIZESFE (p <0.05) |, 181 T A< 7 I iy 30 e e ik
1, SRR N Oy = SO AR A PR R A A 4 AR T R 22 AR
WA P I 5 A LE IR IS il DT TN 1 —= St 24
JY 14 A= 1, ] B RSO B ARG ) pHL et 20 2 8 P TS 0 3
S, A AR £ UL PR B B R 22 ) 22 IR 2 B 1, 22
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Fig.5 The Histamine content of Salmon
under different temperature
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KBS DIAZ TR 1 53 i 7= W) AR SR 8 B 1) £0 25
BE S RE T, R i B I A 2K fef B AR A ) — T8
bRo —BEEDAR M ta K (B TE 10% DA, #2245 R A i
R £ K (B AE 20% LR ,20% ~40% A —. 4% it
J& ,60% ~80% Aoy 1B W £ AE AN [ I IR I 4%
PFF KAER 2L E AL E 6 Fizs, irf scie 20 K {8
AR AL ER AN A R) #R 2 B R U 2R 56 5 (p > 0.05)
B 5 T g B TR B K1 O, ViR BE AR AR f L AR 22 18
FE-2.0 f14 C 3K 12 d J5 , K (E I EE /Y 13.00%
Sy ik E] 30.85% .36.59% F1 48.38% , HAF BIAESS 2 .
4 Fn6 d B I A B AR HEBR I 20% o 7R 1 TR
BERR S ATP S3-fiff 8 58 e e D) fif i R i b o A AT 3
IR K ERYAS b 3= 202 IMP B9 20 /NS 80, I
W K AHAERAb3Z 3] = SCa LA b B B 52 e, ATP
B KRB U/ A Hix B R B ol {45 K BT s ™
29 WEE

T8 5 B 5 — R R 4 B HH B A e R (EL . 224K
Ao it B REE IR AE e B TR AL o AEAS [ ARR UL b 58T
FAF T =R EAE AR IE LN FR 5 IR, XA
S AR AR AR 5 I R B R B AT, AR Ak 8 T AR 5 2%
18, ER LT AR, BT AR AR e 45 4 H 2L L
TSR BE T B, 45 SRS 30 P g otk B (R T R
FUNJE A 4 °C ST U6 2 14 65 B 1 M T 4R 1H 19 12.36
ALk 4.48  HETA A By 0P A N AR AR HH Y 4R E
&, R A B S BRI, SN -2 A1 0 °C TR AH
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Fig.6 The K value of Salmon under different temperature
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Table 5 The hardness value of

Salmon under different temperature

TR AL fififE (N)

(d) -2 0C 4C
0 12.36 £1.62° 1236 £1.62°  12.36 +1.62°
2 11.14 £0.89"  10.72 +0.68"  8.90 +0.30"
4 10.20 £0.29"  10.18 £0.41™  8.18 £0.04™
6 922 +0.01"™" 850 £0.79°"  7.43 +0.24""
8 8.92 +0.47 7.72 £0.26° 6.81 +0.40
10 8.35 +0.11" 7.50 £0.29¢ 6.02 £0.31%
12 7.55 £0.55¢ 7.07 £0.27° 4.48 +0.29°

T - R PR A 2R A R BRI« ARUEZE” (n=6) 5
[T A AN ) 7 BE R R 22 57 P 3 (p <0.05) ¢
3 it

AN S i A TA B AR AR B 2 AT T AS [RMER R 2%
PER =3C A ny b SR L. WESE SR, B A Y
ST 8] B 92 4, T G A AN [ I A5 R B =3 A
B BS54 . 5 2 B SE  AR [ AS [
X ity ST AR A 2 A AN (], ek R R vy 45 748 Tl AR, 0
4 C U455 10 18 d, -2 C FARZRI R ey
TE 13 do DA TR EE T 43 B S S 8O LR F
=2 CRRICREYT Al T AR R A, w22 T R
FSURE 5 484, By M A dsp — SC A fd o o, JE G T
TR

Wit 45 T T ) ) SEE <, 251 12 6 24 ) 8 A 40
IR AL B S 25 T 8,4 °C S 21 R IR e bR 5 RIS
MK TBA B TVB =N fH e BE{E L™ (AN
K AR B T 09 38, Hrp floR 20 0 22 1l 35
AR T HABL , 48 12 d (-2 C LRI US4
AEPITE AT 2 VB RIIN L (BN K ERE . E A
VFAE T s AN [A] A0 PR R U R I B2 X pH ANZLEE{E o™ Y
AR BEAT W SR ), {HR SR 0 AR ) 1 AR A 3

ARSI 56 38 ok X A [ 48 AR B AT e b, 45
R A YRR (TVB =N {H | 4H i & & K (B ATRE B2
ELRETH BT 3 S e — 3C 0 A 9 & SR A2 AR, fiE D 2 )5 1Y
SR AT AR LS
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