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Preparation, characterization and properties of lotus
root starch/whey protein composite film
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Abstract: A series of lotus root starch/whey protein composite films were synthesized by blending lotus
root starch and whey protein in various ratios using glycerin as plasticizer. The effect of additive amount of
whey protein on the properties of composite film was investigated. The structure, morphology, composition
and thermal stability of the composite films were characterized by SEM, XRD, FTIR, DSC and TG.
Meanwhile, the mechanical and barrier properties of the composite films were measured at 25 °C and 50%
relative humidity. The results showed that the whey protein could disperse well in the lotus root starch and
the two had excellent cross-linking capability. It was also found that the addition of whey protein improved
the mechanical properties and barrier properties of the composite films. Especially, when the addition
amount (based on the mass of lotus root starch in the composite membrane solution) of whey protein was
50%, the corresponding composite film had the best properties. The tensile strength was (11.66+0.95) MPa,
the elongation at break reached 14.71%+0.33%, and the permeability of water vapor and oxygen decreased
to (8.42+1.33)x10""% g-cm/(cm?'s-Pa) and (8.85+0.75)x107"" cm®-cm/(cm?s-Pa), respectively.
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Fig. 2 FTIR spectra of lotus root starch/whey protein
composite films
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Fig. 5 DSC curves of lotus root starch/whey protein
composite films
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Fig. 6  Stress-strain curves of lotus root starch/whey
protein composite films
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Table 1 Mechanical properties and barrier properties of lotus root starch/whey protein composite films
R 5 JERE/mm  BUHLGE A /MPa P 2K R /% WVP/[x107"? g-cm/(cm?'s-Pa)] OP/[x107"" cm*-cm/(cm?-s-Pa)]
CK 0.13£0.01°  8.07+0.22¢ 10.32+0.36° 8.37+1.26° 4.58+0.56°
LW-30  0.13:0.01*°  8.42+1.44° 15.67+0.23" 9.48+1.46° 6.58+0.43"
LW-40  0.14+0.01*°  8.78+0.72° 15.51£0.46" 9.25+1.42° 7.02£0.94™
LW-50  0.14£0.02°  11.66+0.95" 14.71+0.33¢ 8.42+1.33° 8.85+0.75"
LW-60  0.14£0.01°  8.87+0.73" 16.78+0.01° 8.24+1.58° 3.83+0.43°
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