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Valorizacion de residuos de papa para la obtencion
de bioplasticos degradables reforzados con 6xido
de grafeno

Mary Luz Quispe!, Paola Glenda Bruna?, Rose Adeline Callata Chura?, Arnold Javier Quispe*

Resumen: La creciente demanda de bioplasticos plantea desafios significativos en su produccién, lo que
resalta la necesidad de alternativas respetuosas con el medio ambiente. Los bioplasticos han ganado
relevancia al ofrecer soluciones biodegradables y sostenibles. Este estudio presenta la valorizacién de los
residuos de papa como fuente para la produccion de bioplasticos biodegradables reforzados con 6xido de
grafeno. Se desarrollaron cuatro formulaciones con diferentes proporciones de éxido de grafeno y almidon
de cascara de papa: T1 (0.045 g de 6xido de grafeno y 8 g de almidoén), T2 (0.065 g de 6xido de grafenoy 8 g
de almidén), T3 (0.045 g de 6xido de grafeno y 10 g de almidén) y T4 (0.065 g de 6xido de grafeno y 10 g de
almidon). La resistencia a la traccion y elongacion de los bioplasticos se evaluaron utilizando una maquina
universal de ensayos de traccion, mientras que las estructuras moleculares e interacciones quimicas se
analizaron mediante Espectroscopia Infrarroja por Transformada de Fourier (FTIR). El contenido de
humedad y la solubilidad se determinaron siguiendo los métodos oficiales de la AOAC, y la
biodegradabilidad se evalué mediante el calculo de diferencia de masas. Entre los tratamientos, T3 mostro
la mayor resistencia a la traccién (0.39 MPa), mientras que T2 present6 la mayor flexibilidad (elongacion del
10.29%). El analisis FTIR reveld la presencia de grupos funcionales como O-H y C-H en la estructura del
bioplastico. En cuanto a la biodegradacion, T4 alcanzé la mayor tasa de degradacion, logrando un 90.17%
en 30 dias. Los resultados sugieren que el almidén residual de cdscara de papa, combinado con éxido de
grafeno, mejora significativamente las propiedades mecanicas, la biodegradabilidad y la flexibilidad de los
bioplasticos.
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Valorization of Potato Waste for the Production of
Degradable Bioplastics Reinforced with Graphene
Oxide

Mary Luz Quispe?, Paola Glenda Bruna?, Rose Adeline Callata Chura3, Arnold Javier Quispe?

Abstract: The growing demand for bioplastics presents significant challenges in their production,
highlighting the need for environmentally friendly alternatives. Bioplastics have gained prominence by
offering biodegradable and sustainable solutions. This study focuses on the valorization of potato waste as
a source for producing biodegradable bioplastics reinforced with graphene oxide. Four formulations were
developed with different proportions of graphene oxide and potato peel starch: T1 (0.045 g of graphene
oxide and 8 g of starch), T2 (0.065 g of graphene oxide and 8 g of starch), T3 (0.045 g of graphene oxide and
10 g of starch), and T4 (0.065 g of graphene oxide and 10 g of starch). The tensile strength and elongation of
the bioplastics were evaluated using a universal tensile testing machine, while the molecular structures and
chemical interactions were analyzed by Fourier-transform infrared spectroscopy (FTIR). Moisture content
and solubility were determined using official AOAC methods, and biodegradability was assessed by
calculating mass differences. Among the treatments, T3 showed the highest tensile strength (0.39 MPa),
while T2 exhibited the greatest flexibility (elongation of 10.29%). FTIR analysis revealed the presence of
functional groups such as O-H and C-H in the bioplastic structure. Regarding biodegradation, T4 achieved
the highest degradation rate, reaching 90.17% in 30 days. The results suggest that residual potato peel starch,
combined with graphene oxide, significantly improves the mechanical properties, biodegradability, and

flexibility of bioplastics.
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