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Abstract

The objective of this research is to study the properties and efficiency of the
antimicrobial film by using mangosteen peel extract as an antimicrobial agent. The
experiments were carried out at Postharvest and Processing Research and Development
Division from 2017 to 2019. The crude mangosteen peel extracts were prepared from thin
slices of dried mangosteen peel, dried mangosteen peel powder and commercial
mangosteen peel powder by soaked in 95% ethanol 48 hours, it was found that dried
mangosteen peel powder had the highest content of crude extract as 24.04% including the
highest content of alpha-mangostin as 55.74%. In addition, it is the most effective in
inhibiting the growth of bacterial Staphylococcus aureus. The average diameter of the clear
zone was 12.25 millimeters. Therefore, it was chosen to add to the polyvinyl alcohol (PVA)
film. PVA solution 4% (w/v) was prepared and glycerol 30% (w/w) was added into PVA
solution following by addition of crude extract from dried mangosteen powder as 0 10,000
30,000 50,000 and 70,000 ppm. The higher contents of extract would affect the increase of
the blue-yellow color score (b*) of films as 4.1, 16.4, 29.3, 47.6 and 56.3, respectively. The
antimicrobial efficiency and the other properties of films were investigated. It was found
that the film containing 70,000 ppm of the extract could inhibit the growth of bacteria
Staphylococcus aureus due to no growth of the bacteria on the film surface. The average
diameter of the clear zone was 13.25 millimeters, which could be applied as the
antimicrobial film. For the other films, they were found the growth of bacteria on the films
surface. The maximum growth of bacteria was found on non-extract added film. Properties
of 70,000 ppm extract-added film showed the moisture content 7.71%, water activity (a,,)
0.412, tensile strength 329.69 kef/cm? and elongation 387.10% which could be applied as a

stretch wrap film. Because tensile strength and elongation were higher than the standard of



polyethylene stretch film according to the TIS 1136-1993 standard. Besides, it was also
environmentally friendly because of 94.28% water-soluble. The production cost was
approximately 17 baht/ft? from chemicals. Therefore, there is a possibility to produce for

commercial use.
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Table 1 Properties of PVA films incorporated with mangosteen peel extract.

Film Properties

Extract
Moisture Water a, Tensile  Elongation Color Score
Content Thickness
Content  Solubility Strength (%)
(ppm) (mm) L* a* b*
(%) (%) (kF/cm?)

0 0.11 10.05a 96.58a 0.367b  292.40bc 316.00c 924  -0.1 4.1
10,000 0.12 9.89%a 96.15a 0.410a  279.49c 291.98c 89.0 0.3 16.4
30,000 0.12 9.5%ab 93.21b 0.409a  304.59abc 424.00a 86.7 1.9 29.3
50,000 0.12 9.07ab 93.69b 0.419a 322.76ab 379.58b 80.8 6.6 47.6
70,000 0.13 7.71b 94.28b 0.412a 329.69a 387.10ab 76.6 104 56.3

Means within the same column followed by different letter are significantly different (P<0.05)

O

O

Figure 1 Xanthone Structure (source: https://commons.wikimedia.org/wiki/File:Xanthone_structure.png)

Figure 2 O.-mangostin structure
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Figure 3 Structure of completely hydrolyzed (left) and partially hydrolyzed (right) polyvinyl

alcohol.
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Figure 4 Appearance of slices of dried mangosteen peel (a) dried mangosteen peel powder

(b) and commercial mangosteen peel powder (c).

Lo

Figure 5 Appearance of crude extract from slices of dried mangosteen peel (a) dried

(a) = (o)

mangosteen peel powder (b) and commercial mangosteen peel powder (c).
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Figure 6 FTIR spectra of O-mangostin standard (a) crude extract from slices of dried

mangosteen peel (b) crude extract from dried mangosteen peel powder (c) and

crude extract from commercial mangosteen peel powder (d).
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slices of dried mangosteen peel (b) crude extract from dried mangosteen peel
powder (c) and crude extract from commercial mangosteen peel powder (d).

Figure 7 Wave number of FTIR spectra of Ol-mangostin standard (a) crude extract from



Figure 8 Inhibitory effect of water (1) methanol (2) extract from commercial mangosteen
peel powder (3) extract from slices of dried mangosteen peel (4) and extract from

dried mangosteen peel powder (5) against Staphylococcus aureus.
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Figure 9 PVA films appearance at various mangosteen peel extract various content: 0,

10,000, 30,000, 50,000 and 70,000 ppm (left to right).
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Figure 10 FTIR spectra of PVA film incorporated with dried mangosteen peel powder
extract 0, 10000, 30,000, 50,000 70,000 ppm and mangosteen peel extract.
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mangosteen peel powder extract 70,000 ppm (b) and extract of dried

mangosteen pee
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Figure 11 Wave number of FTIR spectra of PVA film (a) PVA film incorporated with dried



Figure 12 Inhibition zone of PVA films incorporated with various content of dried
mangosteen peel powder extract: 0 10,000 30,000 50,000 and 70,000 ppm

against Staphylococcus aureus (left to right and top to down).



