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Table 1 Equations used to describe the oil up-
take kinetics
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Fig 1 Moisture and oil content of fried potato strips (control sample) as a function of time (a, b) and oil content
as a moisture ratio (c) during deep-fat frying at 190°C
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Fig 2 Comparison between moisture ratios (dimensionless) (a) and oil content (b) of different treatments during
deep-fat frying for 90-360 s (Different letters indicate significant differences, p<0.05)
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Table 2 Statistical analysis of models (Table 1) for the oil uptake of different treatments

Model number @)) 2 3)
Treatment R’ RMSE R’ RMSE R’ RMSE
Control 0.9939 0.0086 0.9949 0.0079 0.9949 0.0079
CMC 0.5% 0.9904 0.0102 0.9912 0.0097 0.9912 0.0097
CMC 1% 0.9881 0.0106 0.9887 0.0103 0.9887 0.0103
Guar 0.5% 0.9918 0.0096 0.9927 0.0091 0.9927 0.0091
Guar 1% 0.9844 0.0129 0.9852 0.0125 0.9852 0.0125
BSG 0.5% 0.9880 0.0110 0.9887 0.0107 0.9887 0.0107
BSG 1% 0.9852 0.0112 0.9859 0.0109 0.9859 0.0109
Model number ©) (5 (6)
Treatment R’ RMSE R’ RMSE R’ RMSE
Control 0.9939 0.0085 0.9886 0.0117 0.9983 0.0059
CMC 0.5% 0.9904 0.0101 0.9853 0.0126 0.9971 0.0048
CMC 1% 0.9881 0.0105 0.9837 0.0124 0.9957 0.0077
Guar 0.5% 0.9918 0.0096 0.9865 0.0123 0.9985 0.0050
Guar 1% 0.9844 0.0128 0.9789 0.0150 0.9970 0.0068
BSG 0.5% 0.9880 0.0110 0.9833 0.0130 0.9987 0.0044
BSG 1% 0.9852 0.0111 0.9802 0.0129 0.9999 0.0010
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Fig 3 The fitting experimental data of oil uptake with model 6 (Table 1) as the best model selected

Table 3 Constants obtained for the model 6 (Table 1) for the prediction of the oil uptake kinetics

Treatment Constants (model 6)
a b c
Control 0.2564 0.00082 1.352
CMC 0.5% 0.2344 0.00032 0.527
CMC 1% 0.2226 0.00030 0.525
Guar 0.5% 0.2417 0.00045 0.463
Guar 1% 0.2245 0.00015 1.670
BSG 0.5% 0.2243 0.00019 1.626
BSG 1% 0.1974 0.00010 1.744
gbe -0 HS 5 Sam -t
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Regression modeling can be a simple and useful method to predict changes of mass transfer phenom-
ena during the food frying. In the present study, the effect of coating with Basil seed gum (BSG, as a
new hydrocolloid) on moisture content and oil absorption of fried potato strips was investigated. Also,
the influence of BSG on mass transfer was compared to potato strips pretreated with guar and car-
boxymethyl cellulose (CMC). Moreover, the kinetics of oil absorption were investigated by nonlinear
regression modeling. Coating with hydrocolloids of Basil seed gum, guar gum and CMC were per-
formed in the concentrations of 0.5 and 1%. The conditions for deep-fat frying of samples were
temperature of 190°C and times of 90, 180, 270 and 360 seconds. Uncoated samples were considered
as controls. MATLAB software was used to fit the experimental data of oil content with six empirical
models. Also, the two criteria of R> and RMSE were used to determine the best model. The results
showed that all gums resulted in significant reduction in moisture loss and oil absorption (p<0.05). In
this regard, basil seed, CMC and guar gums had better performance, respectively. With the increasing
gum concentration from 0.5 to 1%, the reduction level in oil content was increased in different sam-
ples (p<0.05). Also, among the regression models used, the model proposed in the present study was
selected as the best model to fit the experimental data of oil absorption due to higher R* and lower
RMSE. The use of coating by Basil seed gum can be more considered in next researches (for compar-
ing with other commercial gums) as a promising method for reducing oil content in potato strips.
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