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Study on the effect of freeze-thaw on puffed carrot slices
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Abstract: The relative effect of freeze—thaw on the pre—treatment process of carrot slices was conducted at the
puffing process. Four factors including freezing temperature,freezing time,thawing temperature, freeze —thaw
frequency and the compound synergy were tested on carrot slices under the same puffing conditions by
explosion puffing drying technology. Among the tests,the effect of four factors had been analyzed and the
parameters of freeze —thaw processing about carrot slices had been optimized. The results showed that
freezing temperature and freezing time had significant influences on friability (p<0.05),thawing frequency
had significant impact on friability,the optimized parameters of freezing and thawing processing were at the
freezing temperature —18°C for 120min then at the thawing temperature of (80+2)°C for once,the puffed carrot
slices showed a better quality,the friability was 211.1N/s, L* value was 46.99.
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Table 1 Effect of freezing temperature on the puffing

A URIELE (O Ji (/s L* a* b*
0 112.62+12.50a 51.51+0.62b 26.22+0.24b 6.89+4.36¢
-3 142.21+£14.32b 49.89+0.36b 17.18+0.12a 3.62+3.95a
-18 222.23+8.23¢ 45.69+0.78a 20.50+0.22a 3.69+2.13a
=25 232.47+5.02¢ 44.19+1.23a 20.92+0.21a 4.65+2.68b
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Table 2 Effect of freezing time on the puffing
VA URIN R (min) JfEE (N/s) L* a* b*
50 142.62+13.50a 52.06+0.12¢ 19.56+0.20a 6.07+1.21b
80 156.53+8.20b 51.61+£0.22¢ 19.20+0.34a 5.94+3.12b
120 200.78+6.32¢ 46.23+0.54b 20.31+0.65b 7.62+3.21c¢
240 221.32+8.20c 44.32+0.68a 19.87+0.86a 4.23+2.22a
480 228.22+7.40c 43.23+0.32a 20.24+0.42b 9.89+3.61d
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Fig.1 Synergistic effect of thawing temperature and frequency

on the friability
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Table 3 Verification experiment result

F9 MG (NS MIRMRZERD (%) L* AR ZERD (%)
I 20262 4.0 48.23 2.6
I 22021 43 47.68 1.5
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Fig.3 Puffed product SEM image of no freeze—thaw
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Fig.4 Puffed product SEM image of freeze—thaw
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