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Relationship between RVA Properties and Film Physical Properties of
Native Corn Starch and Hydroxypropylated Corn Starch

Youn-Jeong Han and Suk-Shin Kim*
Department of Food Science and Nutrition, The Catholic University of Korea

Relationship between RVA properties and physical properties of film made from native corn starch and
hydroxypropylated corn starch at various levels of plasticizers was examinel. Tensile strength of the film
decreased, but its elongation and water vapor permeability increased with increasing plasticizer concentration.
The film with glycerol showed greater changes in physical properties than that with sorbitol. Hydroxypropylated
starch film showed lower tensile strength, higher elongation, and higher water vapor permeability than the native
starch film. Sorbitol resulted in films with relatively high tensile strength, whereas glycerol produced films with
increased elongation. The most reliable parameters for the relationship between RVA properties and film
properties were RVA peak viscosity, tensile strength, and water vapor permeability. Water vapor permeability
and tensile strength had linear relationship with RVA properties. The tensile strength and water vapor
permeability of film could be predicted using the RVA peak viscosity.
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Fig. 1. Tensile strength of native corn starch and Fig. 2. Elongation of native corn starch and hydroxypropylated

hydroxypropylated corn starch containing plasticizers (CSF/S:
corn starch film containing sorbitol, CSF/G: corn starch film
containing glycerol, HCSF/S: hydroxypropylated corn starch
film containing sorbitol, HCSF/G: hydroxypropylated corn
starch film containing glycerol).
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corn starch containing plasticizers (CSF/S: corn starch film
containing sorbitol, CSF/G: corn starch film containing
glycerol, HCSF/S: hydroxypropylated corn starch film
containing sorbitol, HCSF/G: hydroxypropylated corn starch
film containing glycerol).
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Fig. 3. Water vapor permeability of native corn starch and
hydroxypropylated corn starch containing plasticizers (CSF/S:
corn starch film containing sorbitol, CSF/G: corn starch film
containing glycerol, HCSF/S: hydroxypropylated corn starch
film containing sorbitol, HCSF/G: hydroxypropylated corn
starch film containing glycerol).
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Table 1. Tensile stength and elongation of mixture starch films using sorbitol and glycerol

Starch Plasticizer (g, w/w) Teasile strength Elogation at break
Sorbitol Glycerol (MPa) (%)

Hydroxypropylated 0 0 46.20%£0.75 2.58+0.26
com starch 0.5 0.5 30.05£1.31 777£0.17

1 0 13.95+0.39 10.98+1.17

0 1 4231030 61.02+3.77

0.5 1 11.54+0.84 53.71£1.70

1 05 7061142 29.10+2.82

1 1 2.59£0.15 120.03+2.31

2 0 4.483+0.06 119.10+0.77

0 15 1.21+0.05 142.68 £3.90
Native corn starch 0 0 53.19£1.10 272%039
1 0.5 8.87+0.25 23.451+0.66

1 1 3821026 4949+0.37
2 0 7.84+0.41 53.60+2.0

0 2 1.72+0.02 65.35+1.20

2 05 3.88+0.30 55.07+0.31

2 1 2491027 63.69+2.54

UMeans + standard deviation for n=9.
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Fig. 4. Relationship between tensile strength and peak viscosity

of native and hydroxypropylated corn starch containing
plasticizers.
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native and hydroxypropylated corn starch containing
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