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tion values decreased with the extension of storage time, while the
physicochemical and microbial indexes showed an upward trend. Fur-
thermore, the kinetic models constructed with all indexes had excel-
lent accuracy. And the relative error was less than +10% between
predicted shelf life and actually measured shelf life of all indicators,
especially the models of TVB-N value and cooking loss. Above

results demonstrated that first-order kinetic model combined with
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Abstract; To monitor promptly changes of quality characteristics and
predict shelf life of half-smooth tongue sole(HTS) fillets during cold
store, HTS fillets were stored at 270, 273, 277, 283 K and sensory
evaluation, physicochemical properties (electrical conductivity. drip-
ping loss. cooking loss, TVB-N value and K value) , and the total vi-
able counts were measured regularly. Besides, the shelf-life model of
every index varying with storage temperature and storage time was
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Arrhenius equation has great significance and practical guides in the
evaluation of quality characteristics and prediction of shelf life of
HTS fillets during cold chain logistics process.
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Figure 1  Changes of sensory scores of HTS fillets under

different temperature condition
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Figure 2 Changes of drip loss and cooking loss of HTS

fillets under different temperature condition
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Figure 4 Changes of TVB-N value of HTS fillets under dif-

ferent temperature condition
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Table 2 Kinetic model parameters for all quality indexes of

HTS fillets under different temperature condition
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dexes of HTS fillets under different temperature
condition
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Table 4 Relative error of predicted and observed shelf-life for HTS fillets at 280 K during refrigerated period

21531 B2 % /d AR KE/d AR/ TVB-N i /d K ff/d W A/ d
S AE 8.6 8.3 8.5 9.1 8.7
U {EL 8.2 9.0 8.1 9.6 9.2
A xR 2 4.65% —8.43% 4.60% 4.71% —5.21% —5.75%
3 &k 109 FESLRAF TVE-N A0 48 28 550k 36 4 e 1 S 49

Sy S I W 0 05 R UL L RO IR B Y i
P 28 L TN B SR AS IR ST AS [ O G BE R
2 0 08 A SRR LA NG A W R P L S D B A U
[ A9 I SRR AR R R R AL B T T R KR R
BHKE TVBNH K LW E T8, HRE AR 58
U AT B S A A R A R . R R T — S sl o
BERIZE 4 Arrhenius Jy B2 G 57 A9 25 i JBUHE A 52 22 000 T30 A6 7
FA AR B0 0 B, WU 5 52 00 2 1 9 A X R 22 T

124

TR 20 T S T 00 2 A R R R R
TCTE S Pm 2 1 5 v i 4 0 AL R R B S0 B B b R
AERERHEFEL.

ACHIFTE H AR AR T RSP (] 4 28 PR 57 3L 2 A R (RS PR v
R U TR R W S S A D I 5K T I b T R
S EREE T BT AL 400 T A% AL A F 5 SR I B AT B SE A AR AL X
2 AR R T i T S S M A R R . R
TR 7 by T T TR 39) o 300 AR S S T D R B s 4% i B A
4 I A T BB A AE 22 S L ST I T 2 4 R 10 BT SR 0T TR A Y



EAREE -3 R B RAE AN TR R B A T 5 4T A A B A ST PR A

T BT O A A A A 7 Y U ) DR S R T
1149 1O I 5

5% 3Lk
[1] SI Yu-feng, WEN Hai-shen, LI Yun, et al. Liver transcriptome
analysis reveals extensive transcriptional plasticity during accli-
mation to low salinity in Cynoglossus semilaevis[J]. Bmc Ge-
nomics, 2018, 19(1). 464.
KA. IR I K BRI A 2 T A KR F R LT K
FRH, 2018, 39(5); 1-2.
[3] RAF. BT, XU, 5. ARG 2 R T ff 6 58 28 109 i
B[], &Rk, 2015, 36(22) . 232-236.
(4] BT, W dh. &40 fa 3 T 30 40 38 5 9 BF 28 300 100 D0 A A g
SE[1]). A dh S & T, 2015, 41(11); 185-191.
[5] RAMOS F C P, RIBEIRO SC A, JOELE M R S P, et al. Ki-

[2

[}

netic modeling to study the quality of tambaqui ( Colossoma

macropomum )  sous vide during storage at different
temperatures[ J ]. J Food Sci Technol. 2017, 54 (8); 2 452-
2 463.

(6] RATED, Wik, skBiAk, 55, 3 )y 2= BT = 3C fh £6 OR [ 2
MIGE SRR, 2 TR, 2017(3): 1-6.

[7] BAHRAM S, REZAIE M, SOLTANI M, et al. Effect of whey
protein concentrate coating cinamon oil on quality and shelf life
of refrigerated beluga sturegeon ( Huso huso) [ J]. Journal of
Food Quality. 2016, 67(12) . 28-34.

(8] A=tilt, BhACHT . XULLBE. 545 A Wy fR 66 500 Xk 2 2 75 d £ 6 280 5R 1)
WEFE LI ] WAL I 244, 2016, 39(1) : 84-88.

[9] Zelgle . BRIE ., 250k, 5. Y mUE £ (I 348 W v 208 R 1 i 25
SAHTLI]. A5 R EET L, 2017, 43(6): 140-145,

[10] R3CE . W2, 8, 5. RIER R J7 206 B 4 6 £ L PR £ 7k
PR B PR A B E M R [T, & A AR, 2017, 38(1D):
6-11.

[11] MU Gang. BERGSSON A B, JONSSON A, et al. The effects
of ambient temperature and holding time during processing on
drip of saithe (Pollachius virens) and deepwater redfish (Se-
bastes mentella) fillets[J]. Journal of Food Engineering, 2017,
200: 40-46.

[12] Tk, BRZEME, TIRA, 5. REZHOEREEO-CRBEEZE
B X ¥4 SR T A B B AR B RCR [T, R, 2017, 38(3) -

220-226.

C1370 9508, a0, BEMI, S5 ASTR)R BE N 88 50 BT R oW 4 2L Y A2 £k
BEgEL)]. BACE AL, 2014(8); 106-111.

[14] FREE, MiAL2, X225, i H X i 5 £ 1R 1 28 4 Bk T TR
P15 R R BE S R ) ). RER 24, 2013(1D) ¢ 10-13,

C15 ]y i, G5 £ P I T DY 2 vh 28 P 4Pk L A L 38 G T 1 15
BB BEFE D], b st dr E RO KA, 2017 16-18.

L16] xR, TRAEE , ZRBT, S5, ¥ JBCHR B Xt (3 BE 4 fa UL PR J5 440 4
PR [T, &S R EE T, 2017, 43(12): 137-143.

(171 455 . 8. 42/\J7. AN [ 0 52 X f £ )L 1A 28 1 0 2 Ak
TRt S LT ], v B VR 2l AR AR, 2008, 33
(4): 525-530.

[18] SONG Yong-ling, LIU Lei, SHEN Hui-xing, et al. Effect of sodi-
um alginate-based edible coating containing different anti-oxidants on
quality and shelf life of refrigerated bream (Megalobrama am-
blycephala)[]]. Food Control, 2011, 22(3): 608-615.

[19] MOHAN C O, RAVISHANKAR C N, LALITHA K V, et al.
Effect of chitosan edible coating on the quality of double filleted
Indian oil sardine (Sardinella longiceps) during chilled storage[ J].
Food Hydrocolloids, 2012, 26(1): 167-174.

[20] STOREAKKEN T, FOSS P, SCHIEDT K, et al. Carotenoids
in diets for salmonids IV; Pigmentation of Atlantic salmon with
astaxanthin, astaxanthin dipalmitate and canthaxanthin[ J]. Aqua-
culture, 1987, 65(3): 279-292.

[21] FENG Xiao, NG V K, MIKS K M, et al. Effects of fish gelatin
and tea polyphenol coating on the spoilage and degradation of
myofibril in fish fillet during cold storage [ ] ]. Food &
Bioprocess Technology, 2017(10) . 1-14.

[22] F3CIE, AT, 2204 5. KRR IR 57 H 280 £ L pY &
AR e B e AR W i [ ). & & Bk 2%, 2014, 35 (14D
229-233.

(23] Wyfd, SRR, AEOEAL, % P AACEEEI MES mEK
PR B #0078 7 S AL 4 B A ST B £ DR SR M B R R (T ).
Tk BHE . 2018, 39(6): 191-198.

[24] SHI Ce, HAN Lu, CUI Jian-yun, et al. Study on the predictive
models of the quality of Silver Carp ( Hypophthalmichthys
Molitriz) fillets stored under variable temperature conditions[ ] ].
Journal of Food Processing &. Preservation, 2014, 38 (1);
356-363.

(E#% 100 7

(18] Aer %, hiftk, T A0AT. —Fho3r 50 1o i 3 B ICHLR (1 T 4R 2
Fp4y A CI]0 Uil K 22 4. T B2 I, 2010, 42(2):
243-249.

[19] Z=pe2%, XM, UL, 55, IEA845H 6-PPT S JRIXHLIGIY T
fEZ W4T LT, REER %4, 2009, 42(6): 560-565.

[20] Z=& ). INGEAR . BRISLL, 4. 2-PRS-PRRU JHIKHLIGE 22 5
A S H L] MU DR 4R . 2011, 47(3) . 21-27.

[21] ¥, fLA &, FERE. JFIRHLER AHLMG 5 38 Kkl M. db
A AUl Rk, 19972 72-80.

[22] L1 Yang-ming, XU Qing-song. Kinematic analysis of a 3 PRS

parallel manipulator [ J ]. Robotics and Computer-Integrated

Manufacturing, 2007, 23(4): 395-408.

[23] LEE K M, SHAH D K. Kinematic analysis of a three-degree-of-
freedom in parallel actuated manipulator[ J]. IEEE Journal of
Robotics and Automation, 1988, 4(3): 354-356.

[24] ik, X150, k5. 4-SPS/PPU M IEBEHLKG T/E2S ] 5 R
BEAM MR LI, AL A4 2013, 44(11) ¢ 322-328.

[25] &Pk, A pkif. X4, 5. 3-RPS JEBRALM A 0008 & LA
ZEFFELT]. AU A AR, 2007(5) ¢ 143-146.

[26] BEF, sRoSHT, Moy apfh. LA ARG AR % 8] i3 B oy i L) 1.
Blas A, 1991(2) . 18-24.

[27] MM AE, RUKPS, ZFAE. HLE AT AE o sft  [)]. HL
Bt 59T, 2003(4) : 34-37, 7.

125



