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Abstract: The aim of this study is to investigate the effects of different cold storage phase-change materiaks on the quality of tuna in
distribution boxes. In this study, stimulation under summer conditions was carried out in the distribution box, with or without ice bags. Pure
water, 18.8% (m/V) NaCl, 53.8% (V/V) ethanol, and 29% (m/V) CaCl, were used separately in ice bags. The temperature in the distribution
boxes, the central temperature of the tuna steak, sensory evaluation, and chemical and physical indices were investigated. The results showed
that the addition of cold-storage phase-change materials could help maintain high quality of the tuna in the distribution process. The duration for
which the quality could be maintained increased with decrease in the phase-change temperature. The tuna steak could keep frozen for 2 h with
18.8% NaCl ice bags, which was suitable for short-time transportation. Tunasteak transported with 46.3% CaCl, ice bags had the best effect
on low-temperature cold storage. It could keep frozen for 5 h, with the central temperature of the tuna steak being only -20.74<C. Its quality was
close to that of fresh tuna a the end of the transportation process. The redness, hardness, and chewiness of tunawere 13.61, 3.80 N, and 220.50,
respectively, and were higher than those of the othertest groups.
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Table 1 Solution composition of ice bags

BRAS  REARENM MIREIC ABIRGLREIC  ARATHIT(100g AL)
#14 47K - 0 5 0
%24 FAAER 18.8 -15.1 -20 0.3572
%34 LEIRR 46.3 -33.9 -35 1.1145
FAl RMATER 29 -45.2 -50 0.7308
1.2.3 BN B, & 1min RE—K
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e
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Fig.l Temperature changesin empty distribution boxes
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Fig.2 Changes in the central ttmperature of tuna steaks during
transportation
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Table 2 Changesin the sensory evaluation of tuna during transportation

FHTETREI/N xPRR4E ShKIRAZL  NaCl k440 TBERARZE  CaCl, kAR 4n
0 14294051° 14214041  14.084048  14.284036°  14.314037
1 13904042 13.812035  13.994046°  13.994022  14.002040°
2 10504039 13.04+047° 13.33+042™ 13.69203%¢  13.94+0.29°
3 9.6540.40° 11.3530.72° 12.944051° 13.242032¢  13.702028¢
4 8.1630.42%  9.9330.63° 12204047  12.63303%F  13.5420.35°
5 7.1440.62°  8.294053°  11.7840.66° 11.7540.4F°  13.19+0.26¢
6 6.7340.65°  7.3140.54°  9.9340.5°  9.91+0.33°  12.38+053¢
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Fig.3 Changes in the redness of tuna during transportation
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Table 3 Changesin the hardness of tuna steaks during transportation

EH RN ATRAN  SKKEBZAN  NaCl AN CERELAMN  CaCly K4 ZAN
0 3.8940.027%  3.8940.027° 3.8940.027° 3.8940.027° 3.8940.027°
1 3.8140.016°  3.810.02%F 3.8540.015° 3.8540.028° 3.8840.01%
2 3.6540.025°  3.7640.021° 3.8340.018° 3.8340.010° 3.8540.015°
3 3.6620.015  3.7530.017° 3.7620.018° 3.8040.016° 3.8420.015¢
4 3.6540.019  3.67+40.012° 3.7340.015° 3.7340.03(F 3.82+40.014¢
5 3.6020.026°  3.6420.027° 3.7240.016° 3.6620.014° 3.8020.012¢
6 35340.019  3.6120.016" 3.6540.017 3.6540.007 3.7940.012¢

VED PSR A LA SR BT E £ (n=6); BI4TH) R FEAT £RHEE (p<0.05).
& 4 EhffEeie e HIEBERT L
Table 4 Changesin the chewiness of tuna steaks during transportation

B EEh *f BB 28
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NaCl 7420

TEERAR 4R
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232.98+2.16°
218.4314.86"
184.1342.71%
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173.58+1.23
168.7942.09
154.4742.05°

o 01 W N P O

232.9842.16°
220.73+2.91°
208.8442.89"
192.9241.91°
187.80+0.98"
181.73+1.72°
171.1142.59°

232.9842.16°
227.48+1.25"
222.7843.14°
221.2140.6%
217.9040.91°
204.36:41.58
185.36:+1.84°

232.98+2.16°
229624114
226.7741.49"
224.5241.29"
214.8842.55¢
202.98+1.8(F
184.85+1.9

232.9842.16°
229.69+1.56°
229.1843.45¢
228.78+1.2T°
226.92+1.04°
220.5042.21¢
209.91+1.56"
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Fig5 Changes in the TBAvalues of tuna steaks during

transportation
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Fig.6 Changes in the TVB-N values of tuna steaks during

transportation
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