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Prediction Baking Process Effects on Moisture Content and Colorimetric Values of Atlantic Mackerel Using
Artificial Neural Network Based Modeling
JIANG Peng—fei, WU Ji-ling, HUANG Yi-zhen, YU Wen—jing, WEN Cheng-rong, QI Li—bo, DONG Xiu—ping’
(School of Food Science and Technology, Dalian Polytechnic University, National Research Center for Marine
Engineering Technology, Dalian 116034, Liaoning, China)
Abstract: These experiments found that baking conditions influenced moisture content and colorimetric values
(L, @, b" and AE) of Atlantic mackerel. Atlantic mackerel baking times and temperatures used in these
experiments were provided as model input values, and measured moisture content and colorimetric values (L,
a’, b"and AE) were used as output values to establish an artificial neural network (ANN) based model. Model
performance was subsequently tested. The results showed that proportional to increases in heating temperature
and decreases in moisture content, the value of " decreases with increasing heating time. By contrast, a" and
AFE displayed an opposite trend to that of moisture content and L". The value of b* was raised and then lowered.
Throughout the experiment, when the number of hidden layer neurons was 14, the root mean square (RMSE )
value of the ANN model was 0.07, and R? was always greater than 0.98 in the model with the highest overall fit.
Therefore, 2—14-5 was selected as the best topology for the ANN model.
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Fig.1 The ANN structure for the single layer network
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Fig.2 Effect of baking time and temperature on moisture content

of fish fillets
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Fig.3 Change in chroma value in fish baked at different temperatures for varying times
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Fig4 Experimental results used to determine the number of

hidden layer neurons
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Table 1 ANN model topology for Atlantic mackerel’s quality evaluation prediction, with weights and bias values obtained for an optimized
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