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ABSTRACT

This research aimed to study the factors affecting the gelatinization of cassava
starch, including temperature, time, and starch concentration, and to determine the
optimal proportion of carboxymethyl cellulose (CMC) from sugarcane bagasse and
glycerol for bioplastic film formation. The evaluation was based on viscosity, turbidity,
and mechanical properties. The study was divided into two steps using a Central
Composite Design (CCD) combined with Response Surface Methodology (RSM). The
first step investigated the gelatinization factors at temperatures (70, 80, and 90 °C),
times (10, 15, and 20 min), and cassava starch concentrations (10, 15, and 20% w/v).
In the second step, the optimal condition (fixed cassava starch at 15% w/v) was used
to determine the optimal proportion of CMC extracted from sugarcane bagasse (0.9,
1.8, and 2.7% w/v) and glycerol (3.6, 5.4, and 7.2% w/v) for plastic film formation. The
results indicated that the optimal gelatinization condition for achieving the
appropriate viscosity for film formation was using a high concentration of cassava
starch combined with moderate to high temperature and time. For the bioplastic film
formation, the optimization analysis revealed that the optimal proportion was using
1.8% (w/v) CMC from sugarcane bagasse and 5.4% (w/v) glycerol. This specific
proportion yielded a maximum predicted tensile strength of 856.17 kN/m with a
desirability of 1.000.



