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! Central Composite Design
’Levenberg—Marquardt learning algorithm
? Resilient backpropagation (trainrp)
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Abstract

Since predicting changes in agricultural products during storage is crucial, this study aimed to forecast
alterations in fungal activity and characteristics of ozonated wheat during storage. To model the wheat
grain ozonation process, three levels of ozone concentration (0, 25, and 50 ppm) and three levels of
ozonation time (1, 3, and 5 days) were utilized in this research. Ozone treatment was not used as a control
sample (a sample with zero ozone concentration and one day of ozone treatment). After the process, the
wheat was stored for 6 months, and the number of mold and yeast colonies, aflatoxin levels, germination
percentage, and Zeleny index were examined. Response surface methodology with a central composite
design and artificial neural network were employed to predict changes in these characteristics. The results
indicated that as ozone concentration increased, mold and yeast colonies decreased by around 2100%,
aflatoxin levels decreased by 1489%, and the Zeleny index increased by 15.06%. With longer ozonation
time, mold and yeast colonies decreased by up to 181.85%, while the Zeleny index increased by 1.81%.
Process optimization revealed that for the highest quality wheat, ozone concentration should be 50 ppm
and ozonation time should be 5 days. The best neural model, identified through various feedforward
backpropagation networks with 4-6-2 topologies, had a correlation coefficient exceeding 0.991, a mean
square error below 0.002, and utilized the hyperbolic sigmoid tangent activation function, Lunberg-
Marquart learning model, and 1000 learning cycles. Comparing the correlation coefficients of the models
obtained from the response surface method and the artificial neural network, the latter proved more

effective in predicting changes in ozonized wheat during storage.

Keywords: Ozone, Storage, Wheat, Modeling
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