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1. Scanning Electron Microscope
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Fig 1 Surface (S) and cross (C) images of the films
prepared by peach tree gum as a function of glycerol
concentration (1: 30%, 2: 50% and 3: 70%) (x1000)

-

Fig 2 SEM images of the ﬁls prepared by peach
tree gum with glycerol concentration of 30% (x5000)
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Table 1 The effect of different concentrations of

glycerol on density and thickness of peach tree
gum-based films*

Density Thickness Glycerol Conc.

(g/em’) (mm) (%)
231+0.012° 0.188+0.017° 30
224+0.012°  0.205 +0.009° 50
2.01+0.028°  0.226 + 0.004% 70

*Means with different letters in each column are
significantly difference (p<0.05).

Table 2 The effect of different concentrations of glycerol on moisture content, solubility and water
absorption of peach tree gum-based films*

Water absorption (%) Solubility Moisture content (%) Glycerol Conc. (%)
39.77 £0.70° 118.39+6.11° 28.2+0.65° 30
4554+ 1.11° 127.80 + 5.26 32.1+1.02° 50
58.39 & 1.40° 155.60 & 3.39° 41.3+0.04° 70

*Means with different letters in each column are significantly difference (p<0.05)
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Fig 3 Tensile strength (A) and elongation at break (B) of the films-based on peach tree gum as a function of
glycerol concentration
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Table 3 Inhibition zones of pure curcumin, neat peach tree film and curcumin-loaded peach tree film*

Zone inhibition (mm)

Organism
Escherichia Coli Staphylococcus aureus
42+02° 58+03°
4.8+0.2° 6.1£0.3°

Curcumin (DMSO)
Peach tree gum-film without curcumin
Curcumin-loaded peach tree gum-film

*Means with different letters in each column are significantly difference (p<0.05)
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The aims of this study were the optimization and fabrication of a biodegradable film
with suitable mechanical and physical properties and also the production of a
biodegradable indicator based on curcumin to detect the fish spoilage. In order to
fabrication of the biodegradable packaging, the effect of different concentrations of
glycerol (30, 50 and 70%) on the physicomechanical properties of films was
examined. The results showed, increasing glycerol concentration led to increase of
the thickness, water absorption, solubility and elongation at beak of the films, while
density and tensile strength of the films showed a decreasing trend. The result of
microbial test revealed that curcumin-loaded film had a good antimicrobial effect
against both gram positive and gram negative bacteria. The variation of color of the
films was monitored in contacting with fish during storage time. Overall, it was
observed that the developed intelligent films could effectively detect the spoilage of
films.
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