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Abstract: In order to find new drying technologies of sea cucumber, the drying characteristics of sea cucumber with far infrared drying
were studied in this paper. . The variation disciplines of relative moisture content; drying rate, shrinkage ratio and rehydration ratio of sea

on dried sea cucumber products were also studied. 13 kinds of dying models

cucumber were analyzed, and the effects of drying temperature
were selected for the best one to simulate the drying kinetics-0f sea-cucumber with far infrared drying. The results showed that the drying
temperatures have important influence on the relative moi content, drying rate, shrinkage ratio and rehydration ratio. During the early stage
of drying, the drying rates have positive correlation with the tempé'rature, while negative correlation between the drying rate and temperature
appeared in the middle and later stage. The shrinkage ratios and rehydration ratios increased with the increase of drying temperature, and higher
temperature resulted in higher shrinkage ratio and rehydration ratio. In conclusion, for sea cucumber, the far infrared drying at 60 ‘C for 14 h was
a preferable drying process, while. the rehydration ratio-reached 5.0 and had good quality. The two-term exponential model had the best precision
among the drying.models with 0.993, which could better predict of the changes of relative moisture contents of sea cucumber in far
infrared dryin
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Table 1 Thin layer drying models commonly used

Kb, y A, P At e TR, m A RIEASK,

AR 2 AR A KA K BEAEX,
Newton M=e* /=-0.00438+0.000162T
a=1.1597-0.0042T
Henderson and Pabis M=ac™
%=-0.003+0:0001287
o Moo J=-0.0036+0.000179T
age -

J #=0,8356+0.0013F:

Modified Page Model M =™
Logarithm Model M=ac*'+b 7T/ i0.0028+0.000127

5=-0.0416+0.000362T

a=-0.8322+0.0155T

—kyt —kot b=1.7225-0.0142T
Two-term Model M=ae *+be™
k1=-0.033+0.00096 T

k,=-0.0014+0.000093T

a=1.857-0.0094T

Two-term exponential Model M =ae? +(1=a)e™™"
b=-0.0039+0.000159T

_ 3 a=0.0011-6.96¢-5T
Wang and singh Model b1
r b=-2.95¢-6+9.138¢-8T
” a=1.3702-0.0094T

/
diffusion approach M=ae"+(1-a)e™ b=-0.0017+9.491e-5T
¢=22.3346-0.1746T

4=-0.2749+0.0071T
Verma et al - M=ae"+(1-a)e™ b=0.072+0.05T
} ¢=-0.0022+1.0797¢-4T

1 a=45.409-0.444T
\ b=-0.1896+0.0071T
¢=-44.21+0.4369T
k=-0.057+0.0099T
2=10.6479+0.0155T
h=-0.056+0.0101T

Modified Henderson and.Pabis M=ae"+be+ce™

a=1.1109-0.0193T

. y k=-0.4135+0.1696T
Midlretel M =ae™ +bt #=0.8703-0.0263T

b=-0.0133+7.616¢-4T

G ey 0=785.07-8.855T
Weibul 7t M= $=1.2726+0.0069T
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Fig.1 Variation of relative moisture content of sea cucumber

with the drying time
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Fig.2 Variation of drying rates of sea.cucumber with thed ing/
time
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Fig.3 Variation of shrinkage ratio of sea cucumber with the
drying time
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Fig.4 Variation of rehydration ratio of sea cucumber with the
rehydration time
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Table 2 Variation of dried sea cucumber quality with the far

infrared drying temperature
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Fig.5 Variation of simulated and experimental ive moisture

Table 3 Test index valuies

AL 2 AR R® Egws Ewmp/% 4
Newton 0975 0.041 26.9 0.002
Henderson and Pabis 0.984 0.033 22.6 0.001
P;& 0979 0.037 29.8 0.001
Modified Pag del 0.981 0.035 38.9 0.001
Logarithm Model 0.984 0.032 245 0.001
Two-term Model 0993 0.021 247  0.0005

Two-term exponential Model  0.976 0.0397  23.7  0.0016

FIRE Wiang and singh Model 0.867 0.0937 1419  0.009

. SAL AR o
FEIC diffusion approach 0992 0.0236 315 0.0006
40 FEA YA —R bt Verma et al 0.991 0.025 279  0.0006

) ) AR Modified Henderson and
60  AGESHT, HKRIF. MRS #X \ Pabis 0993 0023 219 00005
Lo

80 x BE Midilli et al. 0.992 0.022 27.3  0.0005
Weibull -7 S 0975 0.041 3540 0.0017
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