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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)

Abstraet: 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, 189, 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 " within 3 months, and the TVB-N value, TBARS value, K value and water

halding capacity of salmon can be ensured to be equivalent to those of salmon frozen at (—50+0.1) "¢ 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.l Changes in TVB-N value of salmon during frozen
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Table 2 Correlation analysis of quality indexes of salmon
samples

it K% TVB-N{fi{mg N/100 g) TBARS{i{mg MDA/kg)
TVB-N{ii 0885

TBARSHL .94 0.817
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Table 3 Verification of the result of the fitting equation

AT(C) ' yULEER %) ¥l LERES IR, %)
0.5 2 76.32 76,5975
0.5 4 HE.46 06,9573
1 2 75.33 74.81
1 4 64.38 64.55
2 2 74.06 7371
2 4 6272 6221
3 4ig

I —50, —18 "C)6 -~ H WAl 38 R ik shi e,
— o ff TVB-N {li. TBARS {ELH1 K {H55 (b5 d54n (8l
TR RIE, A FRE AR L. SRR
1 TVB-N {H ., TBARS (B A K {2 (0] B G0 FH 54 5m

AE AR G, —ER gt B e ] by I 2 e b SR i 1 A
G SN 5 = vy 60 1 1 ERS 71 i & o N (1[4 4 T
(—18 . —50 °C) KR BE i sh 0E BE A8 Bl (0.5, =1,
+2 C)Z AR A B EFE2E R (P<0.05).

FEARIE = sCf s s A s dr K e 1 0 (1 AT
P, 76 3 A~ H et i v, ik I 20 W EE s

£40.5 °C, 0l Lg% T:'S{fﬂﬂ’-mf{a@z?ﬁﬁbk—50 C R
F—18 C, MNIEEEGELE, W2yl SinfThl A
528 30K

[1] Bfage, Aek SEFR SEATZ LB RMMEA KK
M [T, g 4Udn, 2018, 49(15): 97. [ Zhao Xugian, Zhao Jinfa,
Lv Meicheng. Current situation and future prospect of salmon
breeding in Chinal[l]. China Southern Agricultural Machinery,
2018, 49(15):97. ]

[2] Mk, B R e SRS ERER[]]
SR 2011,7(8): 41-44. | Chen Longxing, Zhou Jingjuan. Current
status and development prospect of World salmon production[J].
Agricultural Outlook, 2011, 7(8); 41-44. |

[3] rem. AaEgfaRdLaflranis £y
Ma B AR R (D], LM P Bt A4, 2017: 1-18. [ Fu LilL
Effect of cold chain temperature and irradiation on quality and
biochemical characteristics of salmon and rthubarb  croaker|[D].
Hangzhou: China Jiliang University, 2017; 1-18. |

[4] Asiok ok & W 5 547 [1]. 4045 s £, 2006023 )
46. | Global Analysis of the chilled and frozen fish market[J]. Rural
breeding technology, 2006(23): 46. |

[ 5] Indergird E, Tolstorebrov I, Larsen H, et al. The influence of
leng-term storage, temperature and type of packaging materials on
the quality characteristics of frozen farmed Atlantic Salmon (Salmo
Salar)[J].
27-36,

[ 6] Fabian Alberto Aguilera Barraza, Roberto Agustin Quevedo

International  Journal of Refrigeration, 2014, 41041

Leén, Patricia Ximena Lopez Alvarez. Kinetics of protein and
textural changes in Atlantic salmon under frozen storagelJ]. Food
Chemistry, 2015, 182: 120-127,

[ 7] Tolstorebrov I, Eikevik TM, Bantle M. Effect of low and ultra-
low temperature applications during freezing and [rozen storage on
quality parameters for  fish[J]. International Journal of
Refrigeration, 2016, 63: 37-47.

[8] feik s, FEMMAF kot A8 = L @l 00 e Y]
i A 3R, 2019, 4405): 115-120. [ Gong Shuyu. Effect of
different thast method on the quality of fresh salmon meat[J]. Food
Science and Technology, 2019, 44(5): 115-120. |

[9] Jedermann R, Ruiz-garcia L, Lang W. Spatial temperature
profiling by semi-passive RFID loggers for perishable food
transportation[ )], Computers and Electronics in Agriculture, 2008,
65(2): 145154,

[ 107 Zhang Bin, Cao Huijuan., Wei Wanying. et al. Influence of
temperature fluctuations on growth and recrystallization of ice
crystals in frozen peeled shrimp (Litopenaeus vannamei) pre-soaked
with carrageenan oligosaccharide and xylooligosaccharide[J]. Food
Chemistry, 2020: 306,

[11] Wang Y. Miyazaki R, Saitou S, et al. The effect of ice
crystals formations on the flesh quality of frozen horse mackerel
(Trachurus japonicus).[J]. Journal of Texture Studies, 2018, 49(5);
485-491.



- 300 - £ 8 Tk B 4%

2021 - 9 A

[12] Syamaladevi R M, Manahiloh K N, Muhunthan B, et al.
Understanding  the influence of state/phase transitions on ice
recrystallization in atlantic salmon (salmo salar) dunng frozen
storage[J]. Food Biophysics, 2012, 7(1): 57-71.
[13] mEet, £, F5F% F wLReakiikanf
A B0 el (1], 4040 TALE 4R, 2011, 27(2)-376. [ When
Yang Xian was born, Jiang Xingwei, Li Xueying, et al, Effect of
gamma irradiation on the quality and shelf life of the ice-hide large
vellow croaker[J]. Transactions of the Chinese Society of
Agricultural Engineering, 2011, 27(2)-376. |
[14] F44, mE®, ALE TR RBGMARATES
Modz# et s ] F B e g 4R, 2003, 1306): 147-152, [ Li
Tingting, Li Jianrong, Hu Wenzhong. Study on quality control of
edible chitosan coating[J]. Journal of Chinese Institute of Food
Science and Technology, 2013, 1316 147-152, |
[15] 24, sk, A Ak, Al b R 2 shaf =L@ n
a4 R (1] fe S B A BEFHAL, 2016, 52(1):24-27, 32.
[ Wang Yifan, Song Xiaovan, Liu Baolin, Influence of temperature
wave movement on the quality of salmon tablets during
refrigeration[J]. Food and Fermentation Sciences & Technology,
2016, 52(1):24-27,32. ]
[16] sk, #rdh, FE0, F AEMALEFEAETLY =L
& RFH AR5 KT L, 2015 41(10): 186-190,
[ Zhang Ning, Xie Jing, Li Zhipeng, et al. Effect of temperature
change on salmon quality in refrigerated logistics[J]. Food and
Fermentation Industries, 2015, 41010); 186-190. |
[17] PRARAAEAAEEAAUNAT LS €222 H
FARE S AL &L F R F . GB 5009.228-2016[8], 4L 7
P E 4F o i Ak 2016: 3-5. | National Health and Family
Planning Commussion of the People’s Republic of China.
Determination of volatile salt-based nitrogen in national food safety
standards for food food: GB 5009.228-2016[S], Beijing: China
Standard Publishing House, 2016: 3-5. ]
[ 18] Salih A M, Smith D M, Price I F, et al. Modified extraction
2-thiobarbituric acid method for measuring lipid oxidation in
poultry [1]. Poultry ence, 1987, 66{9): 1483—1488.
[19] 54, BER, FRT,F LA R-A TR T4oF
1 & FEAL A i o d M e HeR 0. B S R E Tk, 2020,
46: 131-138. [ Tan Xuemei, Tang Shanhu, Li Sining, et al. Effects
of repeated frecze-melt-air drying on the physical and chemical
properties and volatile components of wind-dried yak meat[J]. Food
and Fermentation Industries, 2020, 46: 131—138. |
[20] @okdy, 77, BER F BXEAIAS AN KA
AL R EA [J] R S R A R fr el AR, 2004, 5012):
4107-4114. | Soup powder, Luo Fang, Qian Zhuozhen, et al.
Change of K during fish storage[J]. Joumal of Food Safety and
Quality, 2014, 5(12): 4107-4114. |
[21] 30, #tdh, oL, & Z X B RB LA S A#) AR
BER ARy ket SmAun ] F B FI, 2018,
18(5): 173—-184,
Relrelation of quality, freshness and sensory quality in salmon cold

| Wang Shuo, Xie Jing, Yang Kai, et al

chain circulation[J]. Journal of Chinese Institute of Food Science
and Technology, 2018, 18(5); 173184, |

[22 ] Liu Jinjin, Zhu Kunkun, Ye Ting, et al. Influence of konjac
glucomannan on gelling properties and water state in egg white
protein gel[J]. Food Research International, 2013, 51(2); 437443,
(23] Rmam, #pick, Fmw, o, BN 2 e on ob T
oi [1], 45 & #F 3%, 2017, 42(8):69-73, [ Li Qionggiong, Yang

Yong'an, Li Ruishen, et al. Effect of temperature fluctuation on the
quality of frozen Tibetan food[J]. Food Science and Technology,
2017, 42(8): 69-73. ]
[24] &t T F Mt tREINAREALS
oo AL 6 Fw (1], 4 o5, 2016, 37(18): 268-274. [ Huang
Wenbo, Xie Jing, Luo Chao, et al. Influence of temperature wave on
american red fish in cold chain logistics[J], Food science, 2016,
37(18):268-274. |
[25] B30, #rdh. i ah ok Al = 5 35 A vl 2032 ) 46 it
o R[] ol AT Ak, 2016,37(18):268-274. [Lv
Ying, Xie Jing. Research progress on influence of temperature
fluclity on quahty of frozen tibetan aquatic products and control
measures[J]. Food and Fermentation Industries, 2016, 37(18);
268-274. |
[26] M4, 4. R RS A A2 e & & Efufetf
S AR o e A e ok & (], bR R G SR, 2020, 29(3):
457-466. [ Zhou Qiangian, Xie Jing. Establishment of quality
change and prediction model in different temperature storage[J].
Journal of Shanghai Ocean University, 2020, 29(3). 457-466. |
[27] sk, dffdh, dhdd, & FRRBRSGF T =L a0 KA T
1R [1]. 4 & T A4, 2016, 37(17): 316-321. [ Zhang Xinlin,
Xie Jing, Hao Kai, et al. Quality change of salmon under different
low temperature conditions [1]. Science and Technology of Food
Industry, 2016, 37(17): 316-321. |
[28] wmakif, Hih®, BT A8 ELEDTZLERA
3R (1], o MF 9 5 914, 2020,41011); 66~70. | Tian Jiyuan,
Yang Yongan, Wu Zijlan, Effect of temperature fluctuation on
salmon quality during freezing reservoir[J]. Food Research and
Development, 2020, 41011 ): 66-70. |
[29] #hf, A0 d3E, M, ¥ FLiek 60 SR P o) & R H
3 [0]. A Ak, 2004, 35(5): 20-23. [ Lin Xue, Deng Shanggui,
Wang Panpan, et al. Application of Fluidized lce in the preservation
of young mackerel [J]. The Food Industry, 2014, 35(5). 20-23. ]
[30] d@ade, i, &L, F FRAdpETES R ES
FAMEHAEG S [I] Ll 42550, 2014, 30(5): 285-292,
[ Tang Yuanli, Xie Jing, Li Nianwen, et al. The influence of
different cold chain logistics process on the quality and organization
form of tuna[J]. Transactions of the Chinese Society of Agricultural
Engineering, 2014, 30(5); 285-292. |
[31] #2m, MAE, B4R, . BEASSSFEAL N
Fea 1], o T Ak FH4L, 2019, 40016); 218-222. [ Wei Lipeng,
He Chengyun, Kang Zhuangli, et al. Effect of temperature
fluctuation on the quality of cooling pork[J]. Science and
Technology of Food Industry, 2019, 40(16): 218222 |
[32] Z4 #pcse, ®)sbif. S0 A O A8 B ok S 1 Ak 5
5 0 B ey e (1], S AHE, 2020, 45(4): 102-108. [ Wang
Ting, Yang Yongan, Liu Jianfu. Influence of environmental
temperature wave on water distribution and guality of frozen
beef[J]. Food Science and Technology, 2020, 45(4): 102-108. |
[33] makif, BAE&TEIA =L R AHHw D] A4 A
H#7  K S 20200 25-45. [ Tian Jiyuan, Effect of temperature
fluctuation on the quality of frozen Tibetan salmon[D]. Tianjin:
Tianjin University of Commerce, 2020: 25-45, |
[34] F¥, FH=, ML E F FREETHA&NERGK
AR AT D). S A, 2013,34(11): 58-61. [ Li Mei, Li
Miaoyun, Zhao Gaiming, et al. Low field NMR study on the changes
of chicken quality under freeze-thaw cycle,[J]. Food science. 2013,
34(11):58-61. |



