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Fig.1 Schematic diagram of device for combined drying
of high voltage electric field and hot-air
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Fig.2 Relationship between moisture content and drying time
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Tablel Drying rate of dried shrimp by using different drying
methods
TRig Rz mg - min™

T )/ min
HETH 80°C #YR T4

60 169.83 159.50
120 77.67 82.33
180 38.50 39.33
240 24.50 28.00
300 17.50 18.83
360 13.33 15.33
420 9.83 11.67
480 6.67 8.50
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Table2 Effect of drying methods on rehydrating and shrinkage

rate of dried shrimp
FHp % WAERI%  10min ZKE%  20min FKF%
HET% 478 51.86 67.29
80C AN 53.3 49.56 65.96
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Fig.3 Effect of drying methods on surface quality of dried shrimp
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Combined drying of shimp with voltage electric field and hot air

Bai Yaxiang!, Hu Yucai !, Qu Min?, Chi Jianwei
(1. School of Science, Dalian Fisheries University, Dalian 116023, China;
2.College of Food Engineering, Dalian Fisheries University, Dalian 116023, China)

Abstract: In order to improve the drying qualities of shrimp, a combined drying process of high voltage eectric field
and hot-air was studied. It was compared with single-stage high voltage electric field drying as well as single-stage
hot-air drying on the basis of drying time, energy consumption, shrinkage rate, rehydration rate and sensory qualities.
The results show that, with the high voltage electric field at 35kV combined with hot-air at 45°C, the drying time can be
reduced by 50% compared with those by single-stage hot-air drying at 45°C. The drying rate is close to that of
single-stage hot-air drying at 80°C, however, the energy consumption was 51.9% lower than single-stage hot-air drying
at 80°C, and the dried shrimp has lower shrinkage rate and higher rehydration rate. When the voltage and temperature of
hot air were controlled at 35 kV and 45°C, the rehydration rates after 10 minutes and 20 minutes of the shrimp dried by
the combined drying process were 51.86% and 67.29%, which were 2.3% and 1.33% more than that of hot-air drying
shrimp respectively. The shrinkage rates of the dried shrimp under the combined drying process was 47.8%, which was
5.5% less than that of hot-air drying shrimp. Furthermore, the dried shrimp under the combined drying process had better
sensory qualities such as better color, better texture and lower distortion. Compared with hot-air drying the combined
drying has advantages and can be used as a substitute method for traditional drying method.

Key words: high voltage electric field drying; shrimp; hot-air drying; combined drying; drying rate; shrinkage rate;
rehydration rate



