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Starch-based films can have their poor technological properties improved by lipid supplementation. 
Our aim was to evaluate the incorporation of carnauba wax (0-15 wt%) using emulsion technology 
micro- the water barrier properties and microstructure of arrowroot 
starch films. The water vapor permeability (WVP) was determined from the gravimetric method and the 
ultrastructure of the films was analyzed in a scanning electron microscope JEOL- JSM 6510. The WVP 
was significantly reduced by carnauba wax presence, mainly at the 15% concentration, due to the 
hydrophobic character of the wax. At the 15% concentration, the NE film presented lower WVP than 
the corresponding ME film, which may be due to smaller droplets resulting in lower discontinuity of the 
film. The microstructure of the films was altered by the addition of carnauba wax. Films with carnauba 
wax ME presented a rough surface with aggregates of wax particles, which were more noticeable with 
increasing ME concentration. Differently from the films with ME, those with NE were smoother, with 
fewer aggregates and more homogeneous distribution of carnauba wax, demonstrating that the 
decreased carnauba wax droplet size resulted in better dispersion of the hydrophobic phase on the 
starch matrix. The addition of either ME or NE enhanced the water barrier properties which results in 
films that may be used as environmentally friendly food packaging materials. In addition, 
nanoemulsification seems to be a good strategy for incorporating hydrophilic compounds in starch-
based films. 
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