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The artificial neural network topology

of fish oil decolorization

x2 FAANKBEHERERIEBEE
Table 2 Virtual samples generated by the first

test sample

hx BLE S BAREMA e Rt/
°C W F % min
1 90.09 5.005 4.004
2 90.09 4.995 3.996
3 89.91 5.005 4.004
4 89.91 4.995 3.996
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Fig.2  Absorption spectrum of fish oil
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Fig.3 Effects of solid adsorbent type (a), decolorization temperature (b), solid adsorbent addition amount (c)

and decolorization time (d) on decolorization of fish oil
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Table 3 The Box—Behnken experimental design
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Table 4 Regression model analysis of variance for decolorization rate
T RR F 7 e B W E ¥ FAh P1a
A 278.35 9 30.93 10.45 0.0027
X, 38.68 1 38.68 13.07 0.0086
X, 37.67 1 37.67 12.73 0.0091
X; 45.36 1 45.36 15.32 0.0058
XX, 0.50 1 0.50 0.17 0.6922
X X5 0.71 1 0.71 0.24 0.6384
XoX; 5.57 1 5.57 1.88 0.2125
X2 51.99 1 51.99 17.56 0.0041
X’ 13.06 1 13.06 4.41 0.0738
X7 70.91 1 70.91 23.95 0.0018
7%, %= 20.72 7 2.96
K AR 16.37 3 5.46 5.02 0.0766
4% £ 4.35 4 1.09 2=0.9307
B e 299.07 16
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Fig.4 The effects of interaction of various factors

on fish oil decolorization rate of fish oil
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Fig.5 The effects of the number of hidden layers
on the performance of ANN model
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Optimization of Fish Qil Decolorization Process Based on Response Surface Methodology
and Artificial Neural Network Models
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Abstract In this study, the best solid adsorbent for decolorization was first determined by single—factor test, and then
the effects of decolorization temperature, solid adsorbent addition and decolorization time on the decolorization rate of fish
oil were investigated. On this basis, the Box—Behnken (BB) experimental design was used to optimize the decolorization
conditions of fish oil, and the results of the BB test were analyzed by response surface methodology (RSM) and artificial
neural network (ANN). The results showed that the activated white clay had the best decolorization effect, and the de-
colorization rate tended to increase and then decrease with the increase of decolorization temperature, solid adsorbent ad-
dition and decolorization time; the correlation coefficient r, determination coefficient R?, toot mean square error RMSE
and mean square error MSE values of RSM and ANN models were 0.9647, 0.9307, 1.1000, 1.2100 and compared with
the RSM model, the ANN model fits better and has less error between the measured and predicted values, so it is more
suitable as a prediction model for the decolorization rate of fish oil. Therefore, the RSM and ANN models were selected
to jointly optimize the fish oil decolorization process. Firstly, the optimal decolorization conditions were selected by the
RSM model, with decolorization temperature of 93.79 °C, solid adsorbent addition of 4.80%, and decolorization time of
9.69 min. Subsequently, the above conditions were brought into the ANN model, and the maximum decolorization rate of
fish oil was finally obtained as 99.53%. The results of this study showed that the RSM—-ANN model has strong accuracy
and applicability, which provides a new idea for process optimization in food research.
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