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Fig 1 Moisture content changes of fish finger samples
at different temperatures. (a) 160 °C (b) 175 °C (c)
190 °C
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Table 1. Analysis of variance relating to the effect of temperature and time on the moisture content of

fish finger
Parameters Sum of Squares df Mean Square F P Ferit
Time 4.7849 2 2.3924 471.8532 0.0000 6.0129
Temperature 04808 2 0.2404 474134 0.00000006 6.0129
Between Groups 0.0205 4 0.0051 1.0131 04267 4.5790
Within Groups 0.0912 18 0.0051
Total 53775 26
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Fig 3. Oil content changes of fried fish finger
samples at different temperatures
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Table 2 Analysis of variance relating to the effect of temperature and time on the oil content of fish finger

Parameters Sum of Squares df Mean Square F P Ferit
Time 0.0664 2 0.03323 29.6138 0.000002 6.0129
Temperature 0.0188 2 0.0094 8.4059 0.0026 6.0129
Between Groups 0.0075 4 0.0019 0.6782 0.1987 4.5790
Within Groups 0.0202 18 0.0011
Total 0.1131 26
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Table 3 Effective diffusivity at different temperatures of experiment

Temperature (°C) diffusivity (m?/s) Confidence of fit
160 7.4 x107 0.95
175 7.5 107 0.98
190 7.6 x107 0.98
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In this study the effect of deep fat frying conditions such as oil temperature, process time and thickness of
product, i.e. fish fingers was investigated on moisture loss and oil uptake. Frying experiments were
performed at three temperatures of 160, 175 and 190 °C and six time periods of 1 to 6 minutes (with 1
min intervals). In addition flow profile, correlation of oil uptake and moisture loss, and their mechanisms
were assayed. Then the effective moisture diffusivities were measured at different temperatures during
fish finger frying. Correlation of diffusivities and influence of temperature on effective moisture
diffusivity, as well as activation energy of the process, was calculated using Arrhenius equation. Oil
uptake profiles at different temperatures showed that the most level of oil uptake occurred on surficial
layers. Experiments, therefore, proved that there was a close relationship between oil uptake and moisture
loss of fish fingers during deep fat frying, so that oil uptake was augmented with increasing moisture loss.
Moreover, increment of temperature had a direct effect on oil uptake due to the augmentation of moisture
loss.
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