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Preparation of Edible Films from Soybean Meal

Sung-Bum Yang, Seung-Yong Cho and Chul Rhee

Department of Food Technology, Korea University

Abstract

Effect of extraction pH on mechanical properties such as tensile strength (TS) and elongation (E) and on water
vapor permeability (WVP) of soybean protein isolate (SPI) edible films extracted from soybean meal was in-
vestigated. Five pHs, acidic range (pH 2.0 and pH 3.0), neutral range (pH 7.0) and alkalic range (pH 10.0 and
12.0), were used to extract SPL TS of the film extracted at pH 7.0 was the lowest, and WVP of SPI, (SPI ex-
tracted at pH 3) film was the lowest value among the films. The WVP of SPI, films was 3.349x 10" g m/m’:
s-Pa and increased to 3.871x10™ g-m/m’-s Pa as film thickness increased from 55 um to 72 pm thickness.
Three different plasticizers (glycerol, polyethylene glycol and propylene glycol) were used for SPL, (SPI ex-
tracted at pH 2) film. TS of SPI, films was 12.297 MPa and decreased to 1.356 MPa for glycerol and showed
the same trend in other two plasticizers. The SPI films extracted at acidic range were shown higher mechanical
properties and lower water vapor permeabilities than those of extracted at neutral and alkalic ranges. The diff-
erence of SPI film properties seemed to be attributed by 11S/7S ratio as well as protein content.
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Table 1. Chemical composition of soybean protein iso-
lates

Soybean protein isolate

SPL, SPI; SPL SPl,  SPI,

Constituent

Moisture 4.3 22 3.6 25 2.8
Crude protein”  89.4 94.4 73.9 822 829
Crude ash 2.5 13 45 34 235
Crude lipid 0.0 0.0 0.0 0.0 0.0

YCalculation of protein content: N(%) % 5.71.
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Table 2. Extraction yields of soybean protein isolates
and ratio of 7S and 118 protein rich fractions

Extracted SPI(%)” % to total protein® 11S/7S”

SPL. 11.09 22.82 2.30
SPL 0.16 0.36 4.03
SPL 2.1 3.60 0.07
SPI,, 8.74 16.54 0.69
SPl,, 24.92 47.54 1.83

b Weight of extracted SPI
Weight of defatted soybean meal
P Weight of protein in extracted SP1

Weight of protein in defatted soybean meal
3 Weight of extracted 118 protein rich fractions

Weight of extracted 78 protein rich fractions

X 100

X 100
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Fig. 1. Gel permeation chromatography of SPI on Sepha-
rose-2B. The column (1.9X6.6 cm) was eluted with 40 mM
borate buffer (pH 9.0) at a flow rate of 12 mi/hr; 3 mL frac-
tions were collected. a: Thyroglobulin (M.W. 669,000), b:
Apoferritin (M.W. 443,000), c: Alcohol dehydrogenase (M.W.
150,000), d: Carbonic anhydrase (M.W. 29,000).

Table 3. Tensile strength and elongation of soybean
protein isolate films

Thickness Tensile strength Elongation
(pm) (MPa) (%)

SPI,  76.47+6.87 2.881+0.169 103.1£15.7
SPIL, 73.13+5.02 2.80440.168° 150.8+21.5"
SPI,  74.76+15.82 1.452+0.035° 145.7+32.1°
SPI, 65.91+6.71 2.000+0.182° 123.1+27.9"
SPI, 77.52+16.31 2.11940.115" 1023+ 17.4°

ab.e

Means with the same superscript letter are not significant
(p>0.05) using Duncan's multiple range test. Values are
means of at least 18 replicates + 95% confidence interval.
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Fig. 2. Effect of thickness on water vapor permeability
of soybean protein isolate films.

Table 4. Water vapor permeability of soybean protein
isolate films

Table 5. Tensile strength, elongation and water vapor
permeability of 11S and 7S protein rich fraction films"

TS E WVP

(MPa) (%)  (x10™ g-m/m’ s-Pa)
11S PRF 1.53840.145 75.7+21.0 3.7394+0.202
7S PPF 0.931+0.030 39.9+4.9 4.00310.103

Thickness WVP
(um) (x10™ g-m/m*s-Pa)
SPI, 68.39+3.98 3.9774+0.059"
SPI; 67.24+2.81 3.7204+0.165"
SPI, 70.98+7.54 4.436+0.481°
SPI,, 68.68+5.70 4.3434+0.254
SPI,, 69.18+1.66 4.104+0,136"

**Means with the same superscript letter are not significant
(P>0.05) using Duncan's multiple range test. Values are
means of at least five replicates + 95% confidence interval.
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Fig. 3. Effect of plasticizers on tensile strength of soy-
bean protein isolate (SPI,) films. ®—@®: Glycerol, [—{:
Polyethylene glycol, A—2\: Propylene glycol.
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Fig. 4. Effect of plasticizers on elongation of soybean
protein isolate (SPI,) films. ®—@: Glycerol, C—{]: Po-
lyethylene glycol, A—A\: Propylene glycol.
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Fig. 5. Effect of thickness on water vapor permeability
(WVP) of soybean protein isolate films. @ —@: GLY/
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