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Effect of Temperature Fluctuation on Chemical Index and Water
Holding Capacity of Salmon in Frozen Storage

ZHU Yiqun, YANG Yongan®, LIU Jianfu, TIAN Jiyuan, LI Jingjing

(School of Mechanical Engineering, Tianjin University of Commerce, Tianjin 300134, China)

Abstract: In the short-term frozen storage, in order to improve the frozen storage temperature of salmon, reduce the energy
consumption and operation cost of frozen storage. The effects of temperature fluctuation on TVB-N value, TBARS value, K
value and water holding capacity of salmon were studied under the frozen storage environment at —18 °C during the frozen
storage period (6 months), and compared with the frozen storage quality at (—50+0.1) °C. The results showed that: the initial
values of TVB-N, TBARS, K value and water holding capacity of salmon were 6.21 mg N/100 g, 0.11 mg MDA/kg, 9.87%
and 86.31%, respectively. The TVB-N values increased to 19.06, 23.25 and 25.91 mg N/100 g, TBARS values increased to
1.65, 1.89, 1.96 mg MDA/kg, K values increased to 43.28%, 55.38%, 63.54%, and water holding capacity decreased to
57.16%, 53.49% and 51.67%, respectively after frozen for 6 months at (—18+0.5), (—18+1) and (—18+2) °C, which indicates
that the greater the temperature fluctuation, the more significant the increase in chemical indicators, and the more obvious
the drop in water holding capacity. By reducing the temperature fluctuation to+0.5 °C, the frozen storage temperature of
salmon can be effectively increased to —18 °C within 3 months, and the TVB-N value, TBARS value, K value and water

holding capacity of salmon can be ensured to be equivalent to those of salmon frozen at (=50+0.1) °C for 6 months, so as to
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save cost and reduce energy consumption. Taking the frozen storage time and temperature fluctuation as independent

variables and water holding capacity as dependent variables, a multiple linear regression fitting equation was established to

provide a basis for shelf life prediction.
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Fig.1 Changes in TVB-N value of salmon during frozen
storage
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Fig.4 Changes in water holding capacity of salmon
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Fig.5 T, distribution in transverse relaxation time of salmon
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Table 1 The effect of temperature fluctuation on the transverse
relaxation time and water content of salmon
s T,y (ms) T,,(ms) T,,(ms)
(=50+0.1)C, 2 0.39+0.05*  46.11+4.59" 744.23+146.6"
(=50+0.1)C, 4H 0.42+0.15*  46.09+1.35 723.25+146.4
(=50+0.1)C, 6 H 0.31£0.12°  45.82+3.58" 709.99+134.7°

(~18+0.5)C, 2/ 0.39£0.10°  44.26+2.86° 341.02+78.2°

(—18+0.5)C, 4H 0.35+0.08"  44.23+2.79° 312.89+110.2°

(—18+0.5)C,6H 0.33£0.07°  43.03£2.88*  395.89+201.49°
(—18+1)C,2H 0.34+0.12°  44.88+2.99"  458.32+215.69"
(—18+1)C, 4 /] 0.33£0.09°  45.44+3.14°  457.67£106.79°
(-18+1)C, 6 0.36+0.08°  44.63£2.57° 337.36+54.59"
(-18+2)C,2H 0.30£0.04°  43.15+1.82°  405.49+208.49"
(—18+2)C,4H 0.29+0.04°  43.09+1.98" 276.12+16.89°
(-18+2 ¢, 6A 0.28+£0.03°  40.79+1.36°  387.07+145.29°

e T R A LR <SP IEEARER” (n = 8); RIF HUR AR AR 2
B2 TR E (P<0.05),

2.6 MHEXMIH

2% 2 TR SRy =30 A0 45 AR 2 5 AR B I AH G
P B TEA T, FORESTHEbR Z BIAFAEEAH
e ARG . BRI e X R MR ER P I {2
FaPRIAESC RS, B, BT T 1, ARERPII
AR AR SRR

TBARS {H 5 K {H Z [8] (1 40 3¢ &= %R 0.904,
TBARS {H 5 TVB-N {H 2 [a] i AH & 2 50k 0.817,
TVB-N{HY5 K EHMAHERECH 0.885, iT LG H —
LAk EFa bR A B AR S5 E A DG . FE AR — S fa
PRSI0 & ST RS AR ERAS SR IR ST AFFE R, A5 T 5 TS
FRTE R PR EH TR] | VR S i 8 R A i 0k 3 U0 B it R 2 PR
FFLFEE R, Sa3 = cm A E WA LT e, &
AR . S/ R £ | iR AL SR K 1 R %
AR R IRV B P, AR R R ER
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Table 2 Correlation analysis of quality indexes of salmon
samples

f8tF  K{(%) TVB-NfE(mgN/100g) TBARS{E(mg MDA/kg)
TVB-NfH  0.885

TBARS{H  0.904 0.817
Ty -0.692 —0.857 —0.672
T,, -0.543 -0.499 ~0.566
T,, -0.275 ~0.043 -0.228

BRI, = SCE A4 s s e tn S Rk 1451k
TR

=OCHAE S K ST IR A TR] 5 =I5 2R AR
SRR TAEIE, FRARBEAE R A e LA A Rl
PEMRIIESE, T,y T,y Fl T,, BEME R /N AE, FFK
J1 R K {H. TVB-N {Ef1 TBARS {H AR
MR, AN BRI MO . T,, 5 = Wifks#
FEPRAH S PE B 5k, Hodh 55 TVB-N {H AH 5 #4: 15 3
0.857. iXJt i T B R AT [a) U 2B, 7F B 4N B
FIVE R 285 BT o0 i AR 2 M S S & A ot
ARWIFLR, TVB-N [EAWY K, 5E AR EHLSE0
ESE W =y = e ) P R R U i R S = D
PR S TBORR
2.7 HKAWIZ & MRS HE

Xt = A K J7iE T Origin FROAHAT R #K
12553 0T, Bl VR TR A B, R AN W) 4 i U 3
i 3 22 18] =S40 K 0 i 35 25 57 (P<0.05) . H
7 b Shy VR S TR R, I s i i (286 bk 050 1
2 °C), RAEE /K 7, R MATLAB R4S T
ESves A e CIISEVES oy = CF

y =88.39 —4.81AT —4.63t+ 1.65AT*+

0.026—0.62AT - t (R*= 0.98) )]

by MEFK T, %s AT MR EEUE ShiE &, °C;
t SRR El, H o

2% 3 AN HIE T RRIEAIE ., A RIE A4S
Hupuh ek WO AH2E 1.0% LLTF, 3G 5 IR e Al
5, ST PRSI I B AR
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Table 3 Verification of the result of the fitting equation

AT(C) t/H y(PUEEEE, %) y(SEIREEE, %)

0.5 2 76.32 76.5975

0.5 4 68.46 66.9575
1 2 75.33 74.81
1 4 64.38 64.55
2 2 74.06 73.71
2 4 62.72 62.21

3 &g

PR (=50, —18 °C)6 1~ H HA], W BE S B,
= ff TVB-N . TBARS {EHl K {H254b22F8bR1E
SAy 24 EUNES T A I N & Sl 2 T v a0 = 8
i TVB-N {H. TBARS {H f K {HZ [A] P PE HAH S 5%

IEAHSE, =Iath iR i) (8] 5 =I5 fb A F8 bR 2 3008 T AH
Koo BEAE = SCHZRIRIN TR AR, FEAN R ARV S
(=18 | =50 °C) M iia J& U 3 g )& 5 [l (£0.5. +1,
£2 C)Z AR A B3 255 (P<0.05) .

TEPRUE = SCA A I A AR bR B AR 7K 7 i BT A A
YL, 78 3 D JAR R TR], 5 e B2 1% Sl B i)
+0.5 °C, "] LR = SCH YRR N —50 °C $25
218 °C, MIMFHRRERE, 1A Hia1 TlAs
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