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Effects of Temperature Changes in Cold Chain Logistics and Different
Packaging on Freshness and Flavor of Turbot( Scophthalmus maximus)
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Abstract: This study compared the influences of temperature changes air packaging( AP) and vacuum packaging( VP) on
freshness and flavor of turbot in cold chain logistic process.The changes in total viable counts( TVC) pH values and volatile
components were investigated by periodical determination.The result showed that VP was better for maintaining the freshness
and flavor of turbot. TVC of model T VP was 3.831g( CFU/g) and pH value was 6.93 at the end of storage and followed by model
I1 VP model I AP model II AP.The components of aldehydes alcohols and hydrocarbons played important roles in the flavor
composition of turbot while the flavor was more affected by temperature changes in the logistics process. The results of
headspace solid phase microextraction— gas chromatography — mass spectrometry ( HS— SPME — GC/MS) were consistent with
electronic nose.Compared with model II model I could better maintain flavor of turbot. The volatile compounds of different
logistic periods of turbot could be distinguished well by principal component analysis( PCA) .
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Fig.1 Simulated situations of the cold chain logistics of turbot
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Table 1  Sensor arrays and performance in PEN3 electronic nose
(mLem™)
R(1) WIS C, Hg 10
R(2) W5S NO, 1
R(3) W3C N CqeHg 10
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R(5) W5C . C,Hg 1
R(6) WiC CH, 100
R(7) WIW H,S 1
R(8) W2S CO 100
R(9) W2wW . H,S 1
R( 10) W3S CH, 10
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Table 2 Constituent of volatile compounds during storage in model [
(%)
0d 4d 6 d 13 d 15d 20 d 23 d 24 d
1 CeH 20 0372 ND ND ND 11.397 ND 3295 8533 12090 9.504 11.714 27.349 15.494 14.978 17.447
2 C7H4,0 ND ND 1.974 ND ND 1.258 1.083  2.437 ND  2.049 5.822 10.086 3.156 ND 1.552
3 (Z)-9- Ci4HyO 0478 0.724 ND 1.635  0.563 ND 1.348 ND 1.773 ND ND ND ND ND ND
4 2- -1- CieH340 2,066 ND ND ND ND ND ND 1.394 ND 4817 3.444 ND 3.721 ND ND
5 3 5- -2- CeHy0 ND ND ND ND ND 4.605 ND ND ND ND ND ND ND ND ND
6 2- -3- CeH20 ND ND ND ND 3.083 ND ND ND ND ND ND ND ND ND ND
7 135- C7Hg ND  0.109 ND 0.453 ND 0.214 ND ND ND ND ND ND ND ND ND
8 CgHg ND ND 1.202 ND ND ND ND ND ND  0.842 ND ND 3315 4777 1.900
9 CgHg ND ND 2.407 ND 3.522 ND ND ND ND ND ND ND ND ND ND
10 D- CioHie 0298 0315 4.145 ND 3182 0438 ND ND ND  0.703 ND ND 1.214 ND ND
11 1- CigHzg ND ND 1.623 ND ND 0834 3.521 ND ND ND ND ND ND ND ND
12 1- CioH3g 3.351 5218 ND  6.288 ND 5697 6496 6.487 ND ND ND ND  4.823 ND ND
13 CieHsg 11.195 7.841 ND  4.656 ND 3401 6.638 3.854 3.121 3.297 ND ND ND  9.550 ND
14 CigHsg 9.652 13.530 ND  29.133 22451 8923 7.106 9529 15.691 10372 ND 6516 9.676 4.485 ND
15 2610 14/_ CopoHyy ND  3.267 ND 4234 4717 9861 11312 8.037 10237 11.616 17.223 ND 11.000 ND ND
16 DL- CeH1,N,04S, ND ND ND ND ND 0.244  0.103  0.050 ND ND ND ND ND ND ND
_ o _
17 5 H CisHi3N 0374 ND ND ND  0.092 ND  0.073 ND 0238 0270 0.159 0.603 0.709 0.672 ND
18 2 6- CisHpyO  2.614 1.861 1915 1.333 ND ND ND 1.323 ND ND ND ND ND ND ND
19 4 6- CisHyyO 1589 1.562  0.144  1.595  2.290 ND ND ND ND ND ND ND ND ND ND
“ND ” 3 .
3 I
Table 3 Constituent of volatile compounds during storage in model [
(%)
0d 4d 6 d 13 d 15d 20 d 23 d 24 d
1 CeH 20 0372 ND ND 7453 7200 3.194 1550 8.047 5.612 ND  4.931 ND 11980 38275 16.995
2 C7H40 ND  3.728 ND ND ND 1.826 0901 3.022 ND ND 1.577 ND ND 4763 ND
3 (Z)-9- Ci4HO 0478 ND ND 2122 1.221 ND ND ND ND ND ND ND ND ND ND
4 1- -3- CsHy0 ND ND ND 4086 4802 0.855 ND  0.299 ND ND ND ND 15.688 ND ND
5 2- -1- CieH340 2,066 ND ND ND ND ND ND ND ND 4.550 ND ND ND ND ND
6 2- -3- CeH 20 ND ND ND ND ND ND ND ND ND ND ND ND ND ND  14.866
7 CgHg ND ND ND ND ND 0.337 ND ND ND ND ND ND ND ND 0.957
8 CgHg ND  3.363 ND ND ND 0.219 ND ND ND ND ND ND ND 3.667 ND
9 D- CioHye 0.298 ND 1.686 ND ND ND ND ND ND ND ND ND ND 3.346 ND
10 1- CigHse ND ND ND 5.104  5.160 2.645 ND ND 2.701 ND ND ND ND ND ND
11 1- CioHsg 3.351 ND ND 0.664 ND 3217 8941 ND ND ND ND ND ND ND ND
12 CieHsg 11.195 34955 31.216 0.788 13.868 2.555 8.068 ND ND ND ND 4.141 ND 11.508 ND
13 CgH3g 9.652 4.580 1.819 3.228 19.901 11.306 10.206 7.700 10.005 13.859 10.145 ND  3.830 ND 4830
14 2610 lj_ CioHyg ND ND ND 2972 4.155 ND 7.182 5325 7.084 ND ND ND ND ND ND
26 10 14— “
15 / CooHyp ND ND 5383 7.69%4 ND  17.553 11252 ND ND ND ND ND ND ND ND
16 DL- CeH1,N,04S, ND ND ND ND ND  0.065 0.099 ND  0.522 ND ND  0.392 ND 0283 0958
17 5= 1 H727 N CisHi3N 0374 ND 0987 0555 0335 ND ND 0442  1.197 3464 1.139 ND 1.252 ND 1.736
18 2 6- CisHyyO 2,614 1720 ND 1.840 ND ND ND ND ND ND ND ND ND ND ND
19 4 6- Cy5H,0 1.589 1.566 1.989 3423 2929 ND 3.470 ND ND ND ND ND ND ND ND
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