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Development of Chitosan Film Incorporated with Moringa oleifera Qil and Its Application for
Prolonging Shelf Life of Tomatoes
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Abstract
This research aimed to study the mechanical properties of chitosan films incorporated with different
concentrations of Moringa oleifera oil at 0, 0.5 and 1.0 % (w/v) and their effects on prolonging the shelf life of
tomato. Addition of Moringa oleifera oil into chitosan films significantly resulted in the increase in thickness but the
decrease in tensile strength and percentage of elongation (p < 0.05). However, the addition of Moringa oleifera oil
into chitosan films showed no significant effect on water vapor and oxygen transmission rates (p>0.05). The
chitosan films incorporated with Moringa oleifera oil were then applied onto tomatoes which were stored at
3015°C for 14 days. The results showed that coating with chitosan film incorporated with 0.5% Moringa oleifera oil
retarded weight loss and deterioration of tomatoes. Furthermore, the quality of coated tomatoes was better than
that of uncoated ones in terms of color, firmness, pH and total soluble solids. This treatment also retarded
bacterial growth as compared with coating with chitosan without Moringa oleifera oil (control).
Keywords: chitosan film, Moringa oleifera oil, tomato, shelf life
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Table 1 Mechanical properties of chitosan films incorporated with Moringa oleifera oil
Treatment T TS E WVTR(x10™°) OTR
(mm) (N) (%) (g h-1m-1Pa-1) (cc m™day™)
Chitosan 0320° 24842.36° 115.76" 0.9669" 698.00°
0.5% M 0738° 12056.90" 69.72%° 1.7063° 655.00°
1.0% M 0752° 7221.89° 140.52° 1.6233° 649.33°
a,b,c

Means followed by different letters in the same column indicate significant differences (p < 0.05).

N.B.: T = Thickness, TS = Tensile strength, E = Elongation, WVTR = Water vapor transmission rate, OTR = Oxygen transmission rate
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Figure 1 Weight loss (A) and deterioration (B) of tomatoes during storage at 30 + 5°C for 14 days
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Figure 3 Flesh firmness (A), pH (B) and total soluble solids (C) of tomatoes during storage at 30 + 5°C for 14

days
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Table 2 Antimicrobial properties of chitosan films incorporated with Moringa oleifera oil

Treatment cfu /1 g of product
Day 3 Day 7 Day 11 Day 14
PCA PDA PCA PDA PCA PDA PCA PDA
Chitosan  2.75x10° NG 2.36x10°  1.33x10°  1.71x10°  7.00x10° 1.93x10"  4.33x10°

0.5% M 2.32x10°  2.00x10° 5.53x10"  1.66x10° 2.04x10° 1.00x10° 4.30x10° 1.33x10°
1.0% M 222x10"  3.30x10'  1.76x10"°  1.66x10° 1.98x10° 6.66x10' 4.43x10° 4.00x10°

N.B.: NG = No growth, PCA = Microorganisms growing on plate count agar, PDA = Microorganisms growing on potato dextrose agar
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