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Abstract

Paper packaging for food is contaminated with microorganisms, particularly Staphylococcus aureus. Therefore, the
extracts from mangosteen peels are utilized for their antibacterial properties. Additionally, durian rind fibers, a form
of agricultural waste, can be used to produce food packaging. This research aimed to develop a paper from durian
rind fibers combined with mangosteen peel crude extract to inhibit S. aureus. Dried mangosteen peels were extracted
using the maceration method with 95% ethanol. The antibacterial activity of the crude extract was tested against
S. aureus using the agar disc diffusion method, which demonstrated its inhibitory properties. The minimal inhibitory
concentration (MIC) and minimal bactericidal concentration (MBC) of the extract were 0.24 mg/ml and 0.98 mg/ml,
respectively. Therefrom, durian rind fibers were then prepared and combined with 65 mg/ml of mangosteen peel
crude extract, both with and without tapioca flour, to produce paper samples. The paper samples inhibited the growth

of S. aureus. Furthermore, the physical properties, including thickness, water absorption, and tensile strength, were
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Crude mangosteen peel extracts inhibit Staphylococcus aureus

in durian peel-based paper

tested. Among all formulations, the third formula exhibited lower water absorption and tensile strength compared to

the other samples. In conclusion, paper made from durian rind fibers combined with mangosteen peel crude extract

demonstrated antibacterial properties and could be developed as food packaging material for prolong food shelf life

and reduce spoilage.

Keywords: Crude extracts from mangosteen peel, Durian peel, Staphylococcus aureus
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Table1  Zone of inhibition observed for S. aureus
Compound Mean diameter of zone of inibition (mmSD)
Treatment 1: 2.5 mg/ml Clindamycin 41.5+0.34a’
Treatment 2: Sterilized water 0.00+0.00d
Treatment 3: 65 mg/ml mangosteen peel extracts 4.910.15¢
Treatment 4: 125 mg/ml mangosteen peel extracts 7.1£0.09b

'Means+SD followed by the same letter do not significantly different at P<0.01

Figure 1 Anti-Staphylococcus aureus by paper made from durian peel mixed with mangosteen peel extracts
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Table 2

Crude mangosteen peel extracts inhibit Staphylococcus aureus

in durian peel-based paper

The antimicrobial activities of paper packaging from durian peel and mangosteen peel extracts

Paper formula

Mean diameter of the zone of inhibition

(mmxSD)
The first formula: durian rind fibers combined with 65 mg/ml of mangosteen peel crude 3.540.08a"
.5+0.08a
extract, without tapioca flour
The secondary formula: durian rind fibers combined with 65 mg/ml of mangosteen peel 4.0£0.07
.0+0.07a
crude extract, both with tapioca flour
The third formula: durian rind fibers only 0.00+0.00b
The fourth formula: durian rind fibers with tapioca flour 0.00+0.00b

"Means+SD followed by the same letter do not significantly different at P<0.01
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(Soykeabkaew et al., 2004)

Table 3 Physical properties of paper packaging from durian peel and mangosteen peel extracts

Physical properties

Paper formula
thickness (mmSD)

percent of water absorption (%£SD)

tensile strength (Ibf/in>£SD)

The first formula 0.73+0.06a’ 83.63+0.57b 4.17+0.95ab
The secondary formula 0.73+0.06a 86.87+1.34a 4.06+1.27ab
The third formula 0.70+0.10a 85.01+0.08ab 2.98+0.94b
The fourth formula 0.63+0.06a 81.28+0.60c 6.10+1.06a

Paper formula: the first formula: durian rind fibers combined with 65 mg/ml of mangosteen peel crude extract, without tapioca flour, the secondary

formula: durian rind fibers combined with 65 mg/ml of mangosteen peel crude extract, both with tapioca flour, the third formula: durian rind fibers

only and The fourth formula: durian rind fibers with tapioca flour

"Means+SD followed by the same letter do not significantly different at P<0.01
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