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ABSTRACT

In this research, new antioxidant active food packaging materials were
developed and evaluated from cassava starch based films. First of all, cassava starch
(5% wi/v) based films plasticized with glycerol (30 g/100 g starch) were characterized
with respect to the effect of carboxymethyl cellulose (CMC) and gelatin concentrations
(0, 10, 20, 30 and 40% wi/w total solid) and relative humidity (34 and 54% RH) on the
properties of the films. Cassava starch films with 30% (w/w) of CMC or gelatin had
better strength and moderate elongation at break than the other ratios.

Cassava starch-CMC and cassava starch-gelatin films added various
antioxidants contents [quercetin and tertiary butylhydroquinone, TBHQ] (0, 50, 100
and 200 mg/200 mL film solution) were then developed and determined their
mechanical properties. Increasing quercetin and TBHQ concentrations increased tensile
strength and reduced elongation at break of the blended films. The blended films
containing quercetin showed higher tensile strength but lower elongation at break than
films with TBHQ. Additionally, intermolecular interactions were determined by
Fourier transform infrared spectroscopy (FT-IR), melting temperature by differential

scanning calorimetry (DSC), and morphology by scanning electron microscopy (SEM).
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Water solubility of the films was also determined. New peaks presented in FT-
IR spectra of cassava starch-gelatin and cassava starch-CMC films containing
quercetin and TBHQ were indicative of intermolecular interactions between film
components. The X-ray diffraction (XRD) micrographs also confirmed the
interactions of the cassava starch-gelatin and cassava starch-CMC matrix with the
antioxidants and showed a decrease in crystallinity in films containing antioxidants.
DSC thermograms and SEM micrographs confirmed homogeneity of the blended
films containing quercetin and TBHQ. Increasing quercetin and TBHQ contents
increased water solubility and water vapor transmission rate (WVTR) of cassava
starch-gelatin blended films but decreased water solubility of cassava starch-CMC
films.

Antioxidative activity and total phenolic content of the films were determined
by the free radical scarvenging assay (DPPH) and the Folin-Ciocalteu method,
respectively, and both total phenolic content and antioxidative activity remained in all
films with antioxidant throughout storage (30 days). In food application studies, the
cassava starch-gelatin and cassava starch-CMC films containing quercetin and TBHQ
retarded the oxidation of lard (throughout storage period 35 days) and delayed the
redness discoloration of pork.

Cassava starch-gelatin and cassava starch-CMC blended films containing
quercetin and TBHQ can be potentially used as an active packaging, especially for the

oxygen-sensitive and fatty foods, due to their retardative oxidations in foods.



