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Abstract

Edible films were developed from defatted soybean meal (DSM), a byproduct from the soy product industry, inves-
tigating the effects of the concentrations of DSM and glycerol and the treatment of high pressure homogenization
(HPH) on color, water vapor permeability, and tensile properties of the films. The physical properties of the devel-
oped films (DSM films) were compared to those of the films made of soy proteins isolated from the DSM. DSM
films were obtained by drying film-forming solutions prepared with DSM powder, glycerol, and water and with and
without HPH at 152 MPa. HPH resulted in the formation of continuous and uniform films. Water vapor permeability
of the films increased with increase in the concentration of glycerol and decreased by high pressure homogenization.
The increase in the glycerol concentration in the film-forming solution prepared without HPH decreased the tensile
strength and elastic modulus of the films. However, this effect was not observed with the HPH-treated solution.
DSM films possessed higher tensile strength and percentage elongation than the film of soy protein, implying the
potential for the DSM film to be applied to food product as an edible film.
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Table 1. Film properties of defatted soybean meal (DSM)-based at different DSM concentrations.

Compositions Properties
Minolta color Tensile property .
DSM (%) Glycerol (%) - Water vapor permeability
(W/w total)  (w/w DSM) L a Tensile strength ~ Percentage ( gmm/kPa-hrm?)
(MPa) elongation (%)
5 86.4+1.4%* 1.240.6" 27.1£1.9* 7.6%3.2% 3.6£1.2¢ 0.8+0.4*
14 85.3£1.0° 1.2+0.3° 27.1£0.9 6.242.4° 3.3£0.9° 0.6£0.9*
10 86.4£1.8* 0.4+0.5" 26.843.1° 9.5£1.8* 5.343.2¢ 0.8+0.3*

*Different letters within the same column differ significantly (p <0.05).
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Table 2. Color of defatted soybean meal (DSM)-based films
produced from film forming solutions at different glycerol
concentrations with and without high pressure homogenization.

Treatment Glycerol (%) L a b

10 71.9+¢1.6%  1.1£0.5°  29.8+1.3°

b b b

Non - HPH 30 77.2+0.4 -0.4+0.1 26.31£0.4
50 80.8+1.1*  -2.1+0.4¢  19.9+1.9°

70 80.5+0.7  -1.3£0.3°  23.1+0.9°

10 70.7+2.8° 1.3£0.8*  28.8+2.1°

HPH 30 79.541.4*  -1.6403%  23.4+1.9°
50 79.3+0.4*  -2.4+02°  22.6t£0.4°
70 80.3+1.2°  -1.740.2¢  21.74s1.9%

*Different letters within the same column differ significantly (p < 0.05).

o ¥E olg FTIAL W BE W) 4
# Aol 3]

) THRhim et al.,

+57| FitE

DSM &9 WVPE  0.6-6.1 gmm/kPahrm?o] L Th
Sodium caseinate =&, calcium caseinate 2, A4 Az}
Bl IE comnzein &, wheat gluten ZE, +3 ‘:}“”7.‘—:1
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Fig. 1. Effects of glycerol concentration and high-pressure
homogenization on the water vapor permeability of the defatted
soybean meal (DSM)-based films. *Means labeled with different
letters are significantly different (p <0.05).
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Fig. 2. Effects of glycerol concentration and high-pressure
homogenization on the tensile strength of the defatted soybean
meal (DSM)-based films. *Means labeled with different letters
are significantly different (p <0.05).
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Fig. 3. Effects of glycerol concentration and high-pressure
homogenization on the percentage elongation of the defatted
soybean meal (DSM)-based films. *Means labeled with
different letters are significantly different (p < 0.05).

20 %EZS 224425, 199, 142%%E(Sablani et al.,
2009; Kang & Min, 2010; Yang et al., 2011) DSM Z &
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Fig. 4. Effects of glycerol concentration and high-pressure
homogenization on the elastic modulus of the defatted soybean
meal (DSM)-based films. *Means labeled with different letters
are significantly different (p <0.05).
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