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Ph.D. Dissertation:

Prediction of antimicrobial properties of starch based
edible coating incorporated with alcoholic extract of
pomegranate rind with genetic algorithm

In this study, the antimicrobial activity of starch based edible film incorporated with
different concentration of pomegranate rind alcoholic extract against Listeria
monocytogenes, Escherichia coli, Staphylococcus aureus, Salmonella typhimurium,
Pseudomonas aeroginusa and Bacillus cereus were surveyed, mechanical and physical
properties of the films were studied, and antimicrobial activity of developed edible coatings
was predicted by genetic algorithm. The disc diffusion method was used for determination
of the antimicrobial effect of films. Starch films were cut to the discs with 10 mm diameter
and were placed in to BHI Agar medium which had been previously seeded with tested
bacteria. The inhibitory activity was measured based on the average diameter of the
inhibitory zone. The water vapor permeability of films was determined using a modified
ASTM E96-99 procedure. Tensile properties of the films were determined using a tensile
tester according to ASTM standard method D882-91. Statistics on a completely
randomized design were performed in SPSS software and Duncans multiple range tests was
used to detect differences among mean values. To determine the optimal values for the
temperature, pH, concentration and inhibition zone, corresponding chromosomes formed
and according to experimental data the fitness of each chromosome calculated and
chromosome were rated. The results show that all films containing 5% and higher
concentration of extract inhibited the growth of tested bacteria, although the films
containing 1% of extract inhibited the growth of P. aeroginusa, B. cereus and S. aureus. The
addition of extract to starch films and increasing of its concentration significantly increased
WVP, decreased tensile strength and increased elongation. According to the calculated
correlation coefficient between actual and predicted values, genetic algorithm modeling
were determined as a suitable method for forecast antimicrobial activity of edible coatings
produced from starch-containing alcoholic extract of pomegranate peel on six types of
bacteria.



