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Fig 1 Preparation and production of cheese samples
with edible coating treatment
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Table 1 Specifications of Whey Protein

Concentrate
Specifications Amount

Protein (dry basis) 81%
Fat 5.5%

Ash 3%
Moisture 5.3%
Carbohydrate 10%

pH (10% solution) 6.1

1. DSM FoodSpecialities, Seclin, France
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Table 2 The Effect of WPC- based edible containing Natamycin and Lysozyme-Xanthanate Conjugate
on Phenicillium Chrysogenum growth in UF cheese during 28 days

Days
28 21 15 7 3 1 Treatment
7.69+0.20  7.56:0.04%°  7.77+0.04 7.16+0.02° 6.61+0.07°° 5.01+0.05™ Control
453:0.13%  4.49+0.11% 3.6240.15" 3.82+0.11"° 4.53+0.13%* 5.04+0.11°®  Coating + 10 ppm natamycin
4.14+0.20®  3.68:0.21%° 3.82+40.11%° 3.24+0.06" 3.92+0.08%° 5.05+0.09™  Coating + 20 ppm natamycin
2.29+0.16%  2.19+0.20" 1.99+0.09" 2.34+0.12%® 3.28+0.17® 5.08+0.12°®  Coating + 30 ppm natamycin
6.73+0.03°  6.58+0.01% 5.60+0.04™ 5.31+0.01 5.15+0.01% 5.00£0.03®  Coating + 200 ppm Lyz-Xan
6.76£0.04°  6.60£0.02° 5.65+0.07 5.39+0.07% 5.13+0.01%" 4.99+0.03®  Coating + 400 ppm Lyz-Xan
6.87+0.11°  6.64+0.14% 5.62+0.09™ 5.31+0.07% 5.12+0.04% 5.00£0.02°  Coating + 600 ppm Lyz-Xan

*Values are mean of at least 3 replicates * standard deviation between means.
*A-DDjfferent uppercase superscripts differ between ripening times within the same sample (P>0.05).
*dDjfferent lowercase superscripts differ between treatments within the same ripening time (P>0.05).
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Fig 2 The Effect of WPC- based edible containing Natamycin and Lysozyme-Xanthanate Conjugate on
Escherichia coli O157: H7growth in UF cheese during 28 days
A-D Different uppercase superscripts differ between ripening times within the same sample (P>0.05).
a—d Different lowercase superscripts differ between treatments within the same ripening time (P < 0.05).
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Fig 3 The Effect of WPC- based edible containing Natamycin and Lysozyme-Xanthanate Conjugate on
Staphylococcus aureus growth in UF cheese during 28 days
A-D Different uppercase superscripts differ between ripening times within the same sample (P>0.05).
a—d Different lowercase superscripts differ between treatments within the same ripening time (P < 0.05).
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Table 3 The Effect of WPC- based edible containing Natamycin and Lysozyme-Xanthanate Conjugate
on cheese starter activity during 28 days
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Days
28 21 15 7 3 1 Treatment
7.66+0.26™  8.19+0.31%  8.27+0.29® 8.36+0.27"° 8.93+0.08"™  8.16+0.12% Control
7.81+0.09"  8.36+0.31%"  8.34+0.32%"  8.45+0.32%" 8.99+0.09°°  8.19+0.16°  Coating + 10 ppm natamycin
7.87+0.15"  8.3+50.29%"  8.30:0.32%°  8.40+0.24%"° 8.89+0.13° 8.16+0.14®*  Coating + 20 ppm natamycin
7.79+0.12"°  8.31+0.24%®° 8.35+0.28° 8.48+0.13® 9.04+0.13% 8.09+0.20"®*  Coating + 30 ppm natamycin
7.53+0.33"  8.17+0.28%°  8.39+0.31%° 8.28+0.33°" 8.88+0.24°° 8.24+0.19%*  Coating + 200 ppm Lyz-Xan
7.23+0.36"°  7.89+0.30°®  8.01+0.29°° 8.02+0.15°" 8.97+0.25"" 8.11+0.28%*  Coating + 400 ppm Lyz-Xan
7.17+0.23"  7.66£0.27%°  7.76+0.22°*  7.8240.12%  8.62+0.27° 8.29+0.20°  Coating + 600 ppm Lyz-Xan
*Values are mean of at least 3 replicates * standard deviation between means.
“AD Different uppercase superscripts differ between ripening times within the same sample (P>0.05).
“ @4 Different lowercase superscripts differ between treatments within the same ripening time (P>0.05).
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In this research, the effects of whey protein concentrate based edible coatings containing different
concentrations of natamycin and lysozyme—xanthan gum conjugate were investigated. For this
purpose, Escherichia coli O157:H7 (as an indicator for gram negative bacteria and also resistant to
commercial pasteurization), Staphylococcus aureus (as an indicator of gram-positive bacteria), and
Penicillium chrysogenum were inoculated to ultrafiltrated white cheese surface and the microbial
properties of cheese samples were evaluated during 28 days storing.The results showed that all coated
treatments significantly reduced the growth of Penicillium chrysogenum. Natamycin-containing
coatings have been more effective in reducing the mold population than lysozyme-xanthan-containing
coatings. Coated samples containing 600 ppm lysozyme-xanthan reduced E. coli O157: H7 growth
2.09 log compared to control samples.Also, the growth rates of Staphylococcus aureus were lower in
all samples treated with lysozyme-xanthan than control sample. The lowest growth rate of
Staphylococcus aureus was observed in the coated sample containing 600 ppm lysozyme-xanthan on
28" day, with a microbial population of 2.60 logarithms. Unlike other treatments, the growth rate of
Staphylococcus aureus in the sample coated containing 600 ppm lysozyme-xanthan was descending
over 28 days.The results of this study showed that whey protein based edible coating can be used as a
carrier of natamycin and lysozyme-xanthan in optimal concentration, for increasing the microbial
quality of UF cheese.

Key words: Edible coating, Escherichia coli 0157: H7, Lysozyme-Xanthan conjugate,
Staphylococcus aureus,Ultrafiltraed white cheese
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