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Preparation and Characterization of Polyvinyl
Alcohol/Chitosan/Mango Peel Extract Composite Film
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2.College of Food and Biological Engineering, Jimei University, Xiamen 361021, China)

Abstract: In order to explore the high-value utilization of mango peel waste, mango peel extract (MPE) was used by
microwave technology. Chitosan (CS) was dissolved in glacial acetic acid (AAG) or citric acid (CA), then MPE was
blended with polyvinyl alcohol (PVA) and CS. The PVA/CS/MPE composite film was prepared by solution casting. The
structure, morphology and thermal properties of the composite film were characterized by UV, FT-IR, SEM and TG to
determined the mechanical properties, water resistance, antibacterial, anti-oxidation and degradation properties of the
composite film. The experimental results showed that: Compared with ordinary stirring (35 °C, 500 r/min, 4 h, yield
13.86%), the yield of MPE under the microwave process (35 °C, 300 r/min, 1 h) increased to 38.26%. The components of
the composite film were mainly combined through hydrogen bonding with good compatibility and without obvious phase
separation. The composite film showed good antibacterial activity and degradability. The elongation at break of the
composite film of the CA system was nearly double that of the pure PVA film, and the elongation at break was higher after
adding MPE. MPE could significantly improve the water resistance of the composite film in AAG system. Meanwhile,
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MPE improved the UV resistance and oxidation resistance of the composite film. Therefore, there are the extensive prospect

in medicine and food packaging about the PVA/CS/MPE composite film.

Key words: microwave method; mango peel extract; polyvinyl alcohol; chitosan; composite film
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Table 1 Raw material ratio of composite film
. PVA CS AAG CA MPE H,O
Rl (@ (@ (mo) (moh) () (g)
PVA 5 0 0 0 0 120
PVA/CS-AAG 5 1.5 0.025 0 0 120
PVA/CS-AAG/MPE 5 1.5 0.025 0 0.5 120
PVA/CS-CA 5 1.5 0 0.025 0 120
PVA/CS-CA/MPE 5 1.5 0 0.025 0.5 120
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Table 2 Extraction rates of different extraction processes

HETZ PRI P R AR R
FREE (%) 13.86+1.59 23.12+1.26 38.26+2.12
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Fig.1 Infrared spectra of MPE and thin films
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Table 3  Film thickness and opacity

TR JE I (mm) RBEWE (%)
PVA 0.113+0.008 0.36+0.02
PVA/CS-AAG 0.127+0.009 0.44+0.02
PVA/CS-AAG/MPE 0.134+0.011 0.57+0.04
PVA/CS-CA 0.147+0.007 0.46+0.02
PVA/CS-CA/MPE 0.151+0.005 0.62+0.04
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Fig.2 UV-vis spectrum of thin film
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Fig.3 Micro-morphology and structure diagram of the cross
section of the composite film
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Fig.4 Results of mechanical properties of thin films
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Fig.5 The result of water resistance of the film
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Fig.6 TG and DTG curves of the film
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Fig.7 Photo of inhibition zone and size of film and film concentrate
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Table 4 First-order derivative data of film thermogravimetry

WA B Ts,(C)  Toroma(C)  FREE(%)
PVA 311.98 306.86 5.49
PVA/CS-AAG 327.36 313.59 13.32
PVA/CS-AAG/MPE 334.16 323.65 13.10
PVA/CS-CA 353.67 346.64 15.13
PVA/CS-CA/MPE 351.37 340.79 16.61
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