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Physical Properties, Antioxidant Capacity and Microbial Inhibition
of Chitosan-nanocellulose Film Combine with Mango Leaves Extract
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Abstract

The aim of this research to study physical properties, antioxidant and inhibition of microbial of
combination chitosan-nanocellulose film (CTS_NFC) and crude mango leaves extract (MLE) 1:1, 1:2 and 1:3
(weight of nanocellulose: volume of MLE) Forming film by solvent casting method. The results showed that
all treatments no difference to thickness, Young’s modulus and tensile strength of CTS NFC MLE film
significant at 95 percent confidence level. The thickness, Young’s modulus and tensile strength of film in the
range of 2.55-3.15 pm, 0.11-0.17 MPa and 0.04 Mpa, respectively. While % elongation at break of the film
decreased when the amount of MLE was increased, it was 39.1, 27.43 and 23.61%, respectively. The lightness
value (L*) of film was decreased with the high concentration of MLE. On the other hand, the green value (-a*)
was increased. CTS NFC_MLE 3 ml showed antioxidant capacity as tested by DPPH radical scavenging assay
and the percentage of growth inhibition of Staphylococcus aureus by a McFarland calibration curve carried
out with 0.5-4 McFarland standards was the best were 51.70, 61.01%. While the percentage of growth
inhibition of Escherichia coli was 3.07%. Therefore, it is possible to use CTS NFC film combined with MLE as
bio-packaging to reduce the growth of S. aureus that cause food poisoning in the ready to eat products.
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Table 1 Physical properties of CTS_NFC at difference concentration of MLE

Type Thickness™  Young’s Tensile  %Elongation L* a* b*
(um) modulus™  strength™  at break
(MPa) (MPa)
CTS_NFC 3.06+£1.78 0.08+0.02 0.03+0.01  34.62+2.98° 87.36+1.93" 2.18+0.82° 10.81+5.21°

CTS_NFC_MLE(1) 3.1+0.81 0.11+0.02 0.04+0.01  39.10+3.62° 72.17+2.86° 5944238 48.93+3 54"

CTS_NFC_MLE(2) 2.55+1.27 0.14+0.03 0.04+0.01  27.43x4.08°  67.47+1.20° 11.69+1.69° 59.07+2.30°
CTS NFC_ MLE(3) 3.15+0.61 0.17+0.04 0.04+0.00 23.61+4.05°  61.60+4.05° 19.14+4.14° 57.46+2.73°

*Result are presented as mean + standard deviation (n=3)
*Mean with different upper letter superscripts in the same column are significantly different (p < 0.05)
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