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The application of edible coatings is one of the most effective ways to maintain the quality of fruits. In this
study, the quality of sweet lemon fruit was evaluated in a completely randomized factorial design with edible
coating of chitosan-clay nanocomposite in three levels, olive oil and carnauba wax in comparison with uncoated
samples during refrigeration for 4 months. During the storage period of sweet lemon fruits, chemical
characteristics (acidity, brix and ascorbic acid) as well as mechanical properties (maximum skin tensile force,
fruit skin punch modulus) were measured. The results showed carnauba wax and chitosan-clay nanocomposite
had better performance in maintaining lemon quality and mechanical properties than samples without coating.
Moreover, among the coatings used, 5%chitosan-clay nanocomposite coating had higher preference than other
coatings. In this research, Artificial Neural Networks (ANN), linear and nonlinear regression method were used
to predict the quality of lemon The results showed that the ANN has a better forecasting accuracy to predict the
lemon properties compared to linear and nonlinear regression models and the LM learning algorithm with tansig
transfer function had the best result. The best fit for the qualitative parameter was acidity with the coefficient of
determination (R|) of 95%. The result of sensivity analysis indicated that the highest sensitivity coefficient was
obtained for the punch modulus against the time feature with 47.96%.
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2. chitosan-polyaniline

3. caboxy methyl cellulose
4. Rishon

5. Michal

6. montmorillonite
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1. Total soluble solid

2. Titration acid

3. Vitamin C

4. Elastic Module of punch test
5. Maximum tention force

6. Refractometer
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Fig 1. Sample used in the tensile test

Normalize(x) = (x — min(x))/(max(x) — min(x)) x2—1 (Y)
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Fig 2. Interactions of the time x coating on the TA changes during the storage
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Table 1. Analysis of variance (ANOVA) effect of coating and time storage on chemical and mechanical properties of sweet lemon in 12

days
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Table 2. Statistical parameters of multivariate regression model for chemical properties
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Table 3. Statistical parameters of multivariate linear regression model for mechanical properties
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Table 4. Evaluation parameters for optimal models in threshold functions, training algorithm and number of hidden layers for model output
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Fig 7. One-way regression for predictive data compared to experimental data for quality properties
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Fig 11. The trend of mean squared error for the three stages of training, testing and evaluation for mechanical properties
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Table 5. The best topology for output parameters for sensitivity analysis
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Fig 11. Sensitivity analysis of output parameters based on input parameters
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