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Table 1 Effect of different nano-composite edible coating on psychrophilic bacteria counts (PTC) (log
cfu/g) of chicken fillet during refrigerator storage (Mean+SD)

Refrigerated storage time (days)

treatments

0 3 6 9
Alg-nanoC 1.5 2.56+0.037 4.16+0.05"¢ 5.35+0.12"° 7.73+0.09™
Alg-nanoC 3 2.51+0.07° 3.82+0.05% 5.13+0.02"° 7.20+0.02%°
Alg-nanoC 1.5- Ext 1.5 2.55+0.04° 3.17+0.04 4.61+0.02% 6.92+0.03%
Alg-nanoC1.5- Ext 3 2.44+0.09° 2.99+0.02"¢ 4.19+0.04"° 6.31+0.10™
Alg-nanoC 3- Ext 1.5 2.49+0.05¢ 3.13+0.02° 4.39:£0.05"° 6.58+0.03%*
Alg-nanoC 3- Ext 3 2.53+0.05¢ 2.91£0.03" 3.88+0.11%" 5.96+0.05™

Capital letters in the same column indicate significant differences (p<0.05) of treatments
Small letters in the same line indicate significant differences (p<0.05) of treatments
(Alg: Na-Alginate 2 %, nanoC: nano clay, Ext: Cymbopogon citratus extract)
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Table 2 Effect of different nano-composite edible coating on thiobarbituric acid (TBAR;) (mg

MDA/K g meat) of chicken fillet during refrigerator storage (Mean+SD)

Refrigerated storage time (days)

treatments 0 3 6 9
Alg-nanoC 1.5 0.68+0.017 1.18+0.03% 1.82:£0.04" 2.61£0.03™
Alg-nanoC 3 0.64+0.01¢ 1.14£0.02% 1.76+0.017° 2.21+0.09%
Alg-nanoC 1.5- Ext 1.5 0.65+0.00° 1.00:£0.025¢ 1.45+0.10%° 1.91£0.04“
Alg-nanoC1.5- Ext 3 0.66+0.02° 0.77+0.02°"¢ 1.20£0.01°"° 1.60+0.05"
Alg-nanoC 3- Ext 1.5 0.65+0.01¢ 0.82:+0.01¢¢ 1.27£0.02° 1.72+0.03
Alg-nanoC 3- Ext 3 0.66+0.01¢ 0.73+0.02" 1.060.02"° 1.36+0.03™

Capital letters in the same column indicate significant differences (p<0.05) of treatments
Small letters in the same line indicate significant differences (p<0.05) of treatments
(Alg: Na-Alginate 2 %, nanoC: nano clay, Ext: Cymbopogon citratus extract)
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Table 3 Effect of different nano-composite edible coating on free fatty acid (FFAs) (oleic acid %) of
chicken fillet during refrigerator storage (Mean+SD)

treatments

Refrigerated storage time (days)

0 3 6 9
Alg-nanoC 1.5 0.59:0.02° 1.08+0.04" 1.80:£0.05" 2.72+0.07™
Alg-nanoC 3 0.64+0.01¢ 0.96+0.03"¢ 1.690.017° 2.36+0.05%
Alg-nanoC 1.5- Ext 1.5 0.61+0.03¢ 0.80:£0.02°¢ 1.50£0.05"° 1.78+0.01¢
Alg-nanoC1.5- Ext 3 0.59:0.04° 0.70£0.02"¢ 1.17+0.02° 1.49+0.07°%
Alg-nanoC 3- Ext 1.5 0.65+0.02¢ 0.69+0.01"¢ 1.38+0.03"° 1.620.07°™
Alg-nanoC 3- Ext 3 0.600.01¢ 0.67+0.02" 1.02:£0.02° 1.33+0.03"

Capital letters in the same column indicate significant differences (p<0.05) of treatments
Small letters in the same line indicate significant differences (p<0.05) of treatments
(Alg: Na-Alginate 2 %, nanoC: nano clay, Ext: Cymbopogon citratus extract)
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Table 4 Effect of different nano-composite edible coating on total volatile nitrogen (TVN) (mg/100 g
meat) of chicken fillet during refrigerator storage (Mean+SD)

Refrigerated storage time (days)

treatments 0 3 6 9
Alg-nanoC 1.5 14.63+0.38° 20.60:+0.65 29.42+0.47™° 36.20+0.20™
Alg-nanoC 3 14.22+0.34° 18.26+0.725¢ 26.83+0.14% 32.15+0.305
Alg-nanoC 1.5- Ext 1.5 14.43+0.46" 16.36+0.11< 22.2640.29 27.8340.29%
Alg-nanoC1.5- Ext 3 14.29+0.73¢ 15.98+0.03 18.38+0.18 22.8440.77%
Alg-nanoC 3- Ext 1.5 14.43+0.55¢ 16.15+0.17 19.51+0.07"° 25.1140.57™
Alg-nanoC 3- Ext 3 14.20+0.34 15.7240.17 17.33+0.21% 19.7340.52"

Capital letters in the same column indicate significant differences (p<0.05) of treatments
Small letters in the same line indicate significant differences (p<0.05) of treatments
(Alg: Na-Alginate 2 %, nanoC: nano clay, Ext: Cymbopogon citratus extract)
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Table 5 Effect of different nano-composite edible coating on water holding capacity (WHC) (%) of
chicken fillet during refrigerator storage (Mean+SD)

treatments

Refrigerated storage time (days)

0 3 6 9
Alg-nanoC 1.5 67.99+0.46° 56.22+0.99™ 49.59+0.95 43.45+1.13%
Alg-nanoC 3 68.31+0.90¢ 56.68+0.44" 52.24+0.99™° 46.11+0.13™
Alg-nanoC 1.5- Ext 1.5 67.75+0.48° 60.87+0.67> 55.56+0.12°° 50.72+0.51<
Alg-nanoC1.5- Ext 3 68.38+0.63¢ 63.22+0.02" 58.10+0.22" 54.88+0.59"
Alg-nanoC 3- Ext 1.5 67.45+0.44° 61.83+0.29"° 55.73+0.50° 53.30+0.155
Alg-nanoC 3- Ext 3 67.87+0.34 65.67+0.22" 60.72+0.51*° 57.79+0.34

Capital letters in the same column indicate significant differences (p<0.05) of treatments
Small letters in the same line indicate significant differences (p<0.05) of treatments

(Alg: Na-Alginate 2 %, nanoC: nano clay, Ext: Cymbopogon citratus extract)
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in nanocomposite coating on the physicochemical and microbial
properties of chicken fillets during refrigerated storage
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Formation of nanocomposites in biopolymer coats can provide a new opportunity not only to improve
the properties but also to reduce the price of these products. Also, nanocomposites, increase the
efficiency of natural antibacterial materials. In order to investigate the antioxidant and antimicrobial
effects of lemon grass extract and the amount of nanoclay on the efficacy of alginate-nanoclay
composite coating of chicken fillet refrigerated storage, an experiment was performed in a completely
randomized design with 6 treatments including alginate (2%) — nanoclay (1.5 and 3%) nanocomposite
coating, without and with levels of 1.5 and 3% alcoholic extract of lemon grass and 3 replicates each
treatment during 9 days. Results showed that contribution of nanoclay in the structure of
nanocomposite coating was affected on its performance. Enrichment of alginate-nanoclay
nanocomposite coating with lemon grass extract, added to its efficiency. Applying 3% of lemon grass
extract in nanocomposite coatings, especially when using 3% nanoclay, significantly (p<0.05)
reduced the number of psychrophilic bacteria, tiobarbitoric acid index, free fatty acids and total
volatile nitrogen compounds and increased chicken fillets water holding capacity during refrigerated
storage. The contribution of nanoclay in without extract nanocomposite coating, did not significantly
affect the number of psychrophilic bacteria at the end of the storage period. In general, the efficacy of
alginate-nanoclay nanocomposite coating in increasing the shelf life of chicken fillets in refrigerated
conditions depends on the appropriate contribution of nanoclay and enrichment with the appropriate
concentration of lemon grass extract.
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