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Characteristics of osmotic—vacuum microwave drying of
tilapia fillets and its drying Kinetics
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Abstract: In order to obtain the characteristics of tilapia fillets under osmosis dehydration vacuum — microwave drying
conditions, the moisture content and drying rate of fish fillet were carried out during drying process.The effect of different
microwave gap ratio, power density and vacuum degree on drying characteristic of fish fillet were determined and the drying
kinetics model of osmosis dehydration vacuum—microwave drying was set up.The results showed that the microwave gap ratio,
power density and vacuum degree had greater influences on dry characteristics of tilapia fillets. The drying rate was increased
with increasing of power density and vacuum degree, and improved the microwave gap ratio appropriately was conductive to
speed up the drying process. In addition, the whole drying process was divided into two stages with different conditions,
including the accelerated drying and falling rate drying.The time of accelerated drying was short and the main process was
falling rate drying. The drying kinetics met Midilli model and it was suitable for describing osmosis dehydration vacuum—
microwave drying process of tilapia fillet (R* =0.9873).The results provide a new theory and technical guidance for tilapia
processing and production.
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Fig.1 The schematic of microwave—vacuum devices
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Fig.2 Drying curves of tilapia fillets
at different microwave gap ratio
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Fig.3 Drying rate curves of tilapia fillets
at different microwave gap ratio
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at different power density
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Fig.5 Drying rate curves of tilapia fillets
at different power density
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Fig.6  Drying curves of tilapia fillets

at different vacuum degree
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Fig.7 Drying rate curves of tilapia fillets

at different vacuum degree
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Fig.8 Relationship between moisture ratio
and time of tilapia fillets under different drying conditions
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Table 2 R* and chi—square values of six models under different drying conditions

) el IR H2SE Henderson L. Wang— -
S5 l%}iﬁiﬂﬁ jg@/ﬁg)&: ( MJ;E; Newton Page and Pabis Logaritmic Singgh Midilli
1 20 0.08 0.9958 0.9979 0.9958 0.9985 0.9888 0.9987
2 20 0.08 0.9972 0.9978 0.9976 0.9972 0.9279 0.9978
3 20 0.08 0.9975 0.9981 0.9980 0.9978 0.9506 0.9985
) 2 15 0.08 0.9986 0.9989 0.9986 0.9991 0.9800 0.9995
R 2 25 0.08 0.9963 0.9960 0.9962 0.9966 0.9644 0.9969
2 20 0.04 0.9929 0.9955 0.9927 0.9972 0.9919 0.9971
2 20 0.06 0.9969 0.9974 0.9975 0.9970 0.9562 0.9979
SEME 0.9965 0.9974 0.9966 0.9976 0.9657 0.9981
1 20 0.08 3.7446 1.8722 3.7157 1.3013 9.9176 1.2916
2 20 0.08 2.2000 1.7054 1.8466 1.9334 56.5000 1.8123
3 20 0.08 1.9876 1.5389 1.5663 1.6537 39.4000 1.3242
2 15 0.08 1.1496 0.9097 1.1640 0.4315 16.7000 0.3925
FH X (x107)
2 25 0.08 3.3484 3.5997 3.4208 3.0612 32.3000 29751
2 20 0.04 6.3356 4.0351 6.5334 2.3875 7.1921 2.6388
2 20 0.06 2.4768 2.0923 2.0075 2.1185 34.9000 1.9439
SEH{E 3.0346 2.2505 2.8935 1.8410 28.1300 1.7683
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Table 3  Parameters of Midilli model under different drying conditions
e ER L SR (W/ g) HL25E (MPa) a k n b

1 20 0.08 0.9626 0.1139 1.0712 -0.0013

2 20 0.08 1.0084 0.2688 0.9679 -0.0010

3 20 0.08 1.0896 0.3787 0.9015 -0.0009

2 15 0.08 1.1020 0.1668 0.9997 -0.0012

2 25 0.08 0.9411 0.3061 0.9460 -0.0012

2 20 0.04 0.9109 0.1423 1.0466 -0.0027

2 20 0.06 0.9687 0.2073 1.0087 -0.0017
2 B[R] B B 1.0
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