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

Hydrolysis time (min) Degree of hydrolysis (%) Protein content (%)
30 14.09+0.87°¢ 46.95+1.01°
60 21.80+0.48P 76.10+0.79°
90 24.90+0.302 90.66+1.20?
120 24.73+0.542 90.16+0.912

2 Values represent means * SE (n = 3).
b \alues 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*)

Alcalase FAO/ WHO, 1990

Histidine 2
Isoleucine 2
Leucine?

Lysine?

2.48

3.44 2.8
6.99 6.6
3.97 5.8
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Methionine?
Phenyl alanine?
Tyrosine
Threonine?
Arginine
Valine?
Aspartic acid
Glycine
Proline
Serine
Alanine
Cystein
Glutamic acid
Total amino acid

HAAP
AAA°

0.74

5.97 6.3

3.29 11

2.59 3.4

6.92

4.15 35

8.59

3.95

411

3.47

3.09

0.37

16.99

80.02

31.78
11.74

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 tomato seed protein
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Tabble 3: Influence of hydrolyzed tomato seed protein on the antimicrobial activity of nano-composite film

Film Staphylococcus aureus Escherichia coli (mm)
. (mm)
organism
NC 10.90+ 0.11¢ 9.53+ 0.40°
NC+ AG 15.54+ 0.43¢ 14.00+ 0.03¢
NC+ AG+ TPH 0.5% 19.32+ 0.58¢ 17.32+0.29¢
NC+ AG+ TPH 1% 21.43+1.02° 19.27+0.28°
NC+ AG+ TPH 1.5% 23.80+ 0.282 21.04+0.982

Data are given as meanz standard divition (n=3)

Different small letters in the same column indicate significant differences (P <0.05)

3- Dihydroxyanthraquinone-1,4
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ARTICLE INFO ABSTRACT
This research aimed to investigate the physical, mechanical, antioxidant, and
Article History: antimicrobial properties of a smart nanocomposite film based on chitosan/
Received:2024/7/15 aloe vera containing hydrolyzed tomato seed protein. For this purpose, the
Accepted:2024/10/6 hydrolyzed tomato seed protein was first prepared using the Alcalase enzyme

under different time conditions (30, 60, 90, 120 minutes). Then, 5 edible
films including nano-chitosan, nano-chitosan and aloe vera gel with different
concentrations of hydrolyzed protein (0, 0.5, 1 and 1.5%) were prepared, and
Keywords: the film properties were evaluated. Based on the results of the hydrolyzed
protein, the hydrolyzed protein had a high protein content and degree of
hydrolysis .This protein also had a high content of hydrophobic amino acids

Plant-based protein, (31.78%) and aromatic amino acids (11.74%). The mechanical test results of
the films showed that increasing the protein concentration led to a decrease
Biodegradable film, in tensile strength and an increase in elongation at break of the polylactic
acid films. According to the physical test results, increasing the protein
Antimicrobial activity, concentration did not have a significant effect on moisture and solubility, but
increased water vapor permeability and turbidity (p<0.05). the hydrolyzed
Antioxidant activity, tomato seed protein had high DPPH radical scavenging activities and
increasing the concentration had a positive effect on these parameters
Pathogenic bacteria (p<0.05). These films also had high antimicrobial activity against pathogenic

bacteria, with higher antimicrobial activity against Staphylococcus aureus
than Escherichia coli. The nanocomposite film containing 1.5% hydrolyzed
protein had the highest antioxidant and antimicrobial activity (p<0.05). This
study showed that hydrolyzed protein can improve the physical and
10.22034/FSCT.21.157.220.  mechanical properties of chitosan/aloe vera based films. Specifically, films
containing 1.5% hydrolyzed protein had better properties such as higher
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