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4 -Water Vapor Permeability (WVP)
5 -Water Solubility (WS)
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1 -Tensile strength (TS)
2 -Elongation at break (EB)
3 -Young’s Modulus (YM)
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6- Weight Loss (WL)
7 -Haugh Unit (HU)
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Table 1. Thickness (mm), Water Solubility (%), Water Vapor Permeability (gmm/m? h Pa) and mechanical properties (Tensile Strength
(MPa), Elongation at Break (%), Young’s Modulus (MPa)) of films

. WVP Mechanical properties
Th('r%':ﬂ)ess WS (%) (gmm/m? h

Pa) TS (MPa) EB (%) YM (MPa)
PVA 0.14+0.00° 65.55+0.212 6.85+1.61° 23.58+1.20° 75.54+1.16° 0.11+0.00°
PVA+CH 0.15+0.02° 63.32+0.11° 6.00+1.30° 21.88+3.15° 94.52+2.212 0.10+0.04°
PVA+CH+MMT 0.17+0.00? 58.25+0.12¢ 4.70+£0.942 29.10+5.15% 64.51+5.12° 0.13+0.072
PVA+CH+MMT+G2% 0.17+0.02* 57.90+0.10° 4.35+£0.92* 30.60+3.16% 56.30+4.17¢ 0.14+0.05%
PVA+CH+MMT+G4% 0.17+0.01° 58.00+0.11°¢ 4.10+1.35° 30.00+2.23° 61.75+2.14°¢ 0.14+0.032

Values are presented as mean+SD, n=3. Means with different superscript indicate significant differences in column (P<0.05), PVA: poly(vinyl alcohol), CH:
Chitosan, MMT: Montmorillonite, G:Garlic extract, WS: Water Solubility, WVP: Water Vapor Permeability, TS: Tensile Strength, EB: Elongation at Break, YM:

Young’s Modulus
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Fig 1. Mean of inhibitory zone (mm) against of Staphylococcus aureus and Escherichia coli in films; Means with different
superscript indicate significant differences in column (P<0.05).
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Fig 2. Effect of coatings on eggs weight loss (%) changes during storage; Means with different superscript indicate
significant differences in column (P<0.05). Crl: control, P: poly(vinyl alcohol), C: Chitosan, M: Montmorillonite, G:Garlic
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Fig 3. Effect of coatings on eggs pH changes during storage; Means with different superscript indicate significant
differences in column (P<0.05). Crl: control, P: poly(vinyl alcohol), C: Chitosan, M: Montmorillonite, G:Garlic extract
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Table 2. Effect of coatings on Haugh Unit and Yolk Index of egg during storage (week)

Treatments - - Storage Durgtion (Week) - y
Haugh Unit
Cil 84.75+0.00%2 61.50+0.55B¢ 43.75+0.80¢0 31.45+1.05Pd 27.90+0.85Pd
PC 84.75+0.00%2 75.70+0.608P 70.20+0.7582 60.50+0.80¢¢ 55.00+1.00¢¢
PCM 84.75+0.00%2 80.10+0.50/2 72.00+0.5082 66.50+0.75¢P 61.00+0.90P°
PCM/G2% 84.75+0.00/2 81.20+0.90%2 73.10+0.7082 71.0040.5582 68.60+0.8082
PCM/G4% 84.75+0.00/2 81.40+0.6042 74.85+0.6582 72.50+0.6082 70.00£0.9082
Yolk Index
Cil 0.49+0.00/2 0.40+0.058> 0.33+0.08¢¢ 0.27+0.03> 0.25+0.04Pd
pPC 0.49+0.00/2 0.42+0.03B¢b 0.40+0.05¢0 0.37+0.05P° 0.36+0.05™¢
PCM 0.49+0.00%2 0.45+0.058B¢a 0.43+0.04C20 0.42+0.07¢Pa 0.40+0.06°
PCM/G2% 0.49+0.00%2 0.46+0.0652 0.44+0.088¢2 0.43+0.03B¢C2 0.42+0.06¢2
PCM/G4% 0.49+0.0042 0.46+0.04852 0.45+0.058¢Ca 0.44+0.05B¢Ca 0.43+0.00¢2

Values are presented as mean+SD, n=3. Means with different superscript (a-d) and (A-D) in columns and rows indicate significant differences respectively

(P<0.05), Crl: control, P: poly(vinyl alcohol), C: Chitosan, M: Montmorillonite, G:Garlic extract
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ARTICLE INFO ABSTRACT
Eggs are one of the low-cost sources of protein and are also perishable, so maintaining
Article History: their internal quality during storage is particularly important. The current research was
Received:2024/3/17 carried out with the aim of the effect of nanocomposite coating on the physicochemical
Accepted:2024/7/3 changes of eggs during storage for 4 weeks. Uncoated eggs (control) and eggs treated

with a two-component coating of polyvinyl alcohol/chitosan (PC), a three-component

coating of polyvinyl alcohol/chitosan/montmorillonite (PCM) ), and PCM coatings

Keywords: incorporating concentrations of 2 and 4% garlic extract were evaluated in a total of 5
) treatments and 3 replicates in a completely randomized design. The results showed that
Polyvinyl alcohol, the concentration-dependent antimicrobial effect of garlic extract was higher against

Composite coating,

! i . Staphylococcus aureus than Escherichia coli. The prepared films of active three-
Garlic extract (Allium sativum L.),

component PCM nanocomposite had greater thickness, higher tensile strength, and

EZ:SS;;/ elasticity, lower solubility, less elongation at break, and lower water vapor permeability
(p<0.05). At the end of 4 weeks of storage, the eggs coated with active three-component

PCM nanocomposites had a thicker shell (0.400 mm) and a stronger shell (0.310 kg),

causing less weight loss (About 4 %), Haugh unit (70.00) and yolk index (0.43) were

10.22034/FSCT.21.153.1. higher and the lowest of total viable count bacteria (4.1 log cfu/ml). Therefore, using the
*Corresponding Author E- three-component PCM nano-coating containing 4% garlic extract as a biodegradable

packaging is possible to maintain the internal quality and eggshell and increase its
storage time at ambient temperature.
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