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Table 1: Degree of hydrolysis and protein content of turkmen melon seed protein hydrolysates at different

hydrolysis time
Hydrolysis time (min) Degree of hydrolysis (%) Protein content (%)
20 12.41+0.51¢ 76.12+1.49¢
40 28.95+0.95¢ 85.55+0.86¢
60 35.31+0.40¢ 88.24+0.52¢
80 43.41+0.80° 90.73+0.62°
100 47.03+0.50° 92.94+0.342
120 47.01+1.52° 92.71+0.38*

? Values represent means = SE (n = 3).
® Values in same columns with different lower letter are significantly different at P < 0.05.
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Table 2: The amino acid composition tomato seed protein hydrolysates (g 100 g!) (30 min)

Amino acid(g 100 g) Protamex FAO/ WHO, 1990
Histidine* 1.67 1.9
Isoleucine ? 4.98 2.8
Leucine® 8.55 6.6
Lysine® 3.11 5.8
Methionine® 1.58
Phenyl alanine® 5.87 6.3
Threonine® 4.01 1.1
Valine® 2.99 3.5
Tryptophan 10.22
Arginine 3.15
Aspartic acid 8.44
Glycine 3.44
Proline 3.56
Serine 3.11
Alanine 4.15
Cystein 5.11
Glutamic acid 20.45
Tyrosine 3.58
Asparagine 1.05
Total amino acid 95.01
HAA® 35.26
AAA® 19.67
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a Essential amino acids
b Total hydrophobic amino acids (alanine, valine, isoleucine, leucine, tyrosine, phenylalanine, proline,
methionine and cysteine)
¢ Total amount of aromatic amino acids (phenylalanine, histidine, tryptophan and tyrosine)
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Fig 1. Moisture content of nano-composite film along with hydrolyzed melon seed protein
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Fig 2. Thickness of nano-composite film along with hydrolyzed melon seed protein
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Due to increasing concerns regarding the negative impacts of non-
biodegradable packaging materials, the use of biodegradable packaging
solutions is gaining significant attention. This study aims to evaluate the
effects of hydrolyzed protein from Turkmen melon seeds utilizing the
enzyme Protamax at concentrations of 0.5% and 1% (w/v) on the mechanical
properties as well as the physicochemical, antioxidant, and antimicrobial
characteristics of polyethylene/nanoclay-based nanocomposite films. The
results demonstrate that the hydrolyzed protein has a high protein content
and a notable degree of hydrolysis. Furthermore, this protein is rich in
hydrophobic amino acids (35.26%) and aromatic amino acids (19.67%). The
incorporation of nanoclay into polyethylene films resulted in reduced
moisture content and water vapor permeability (W VP), along with increased
thickness and opacity. In contrast, the addition of hydrolyzed protein led to
increases in the thickness, moisture, and WVP of the films while decreasing
opacity (p < 0.05). It was also observed that the tensile strength of the films
decreased, while the elongation at break significantly increased with the
addition of hydrolyzed protein. The hydrolyzed protein from melon seeds
exhibited considerable DPPH free radical scavenging activity, with higher
concentrations positively influencing this property (p < 0.05). Additionally,
these films displayed stronger antimicrobial properties against pathogenic
bacteria, notably showing greater efficacy against the gram-positive
bacterium Staphylococcus aureus compared to the gram-negative bacterium
Escherichia coli. The nanocomposite film containing 1% hydrolyzed protein
demonstrated the highest antioxidant and antimicrobial activity (p < 0.05).
Overall, the use of hydrolyzed protein from melon seeds in the preparation
of nanocomposite films can lead to the development of suitable packaging
materials for food applications. These films exhibit desirable
physicochemical and mechanical properties, alongside effective antioxidant
and antimicrobial characteristics.
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