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Abstract

To improve the waterresistance and physical properties of soy protein isclate (SPI)-coated paper, effects
of concentrations of soy protein isolaie and plasticizer were examined. Physical properties such as elongation
strength (ES), elongation rate (E), water vapor permeability (WVP), and water solubility (WS) were evaluated.
The film made from 5% soy protein isolate (SPI) and 40% glycerol (plasticizer) suggested a good application
for a film preparation. SPI coated paper showed the highest ES {21.62 MPa) and the lowest WVP (2.06 ngm/m?
sPa) and WS (1.17%). This study suggesied that soy protein isoclate (SPI} can be used as a coating material

for the coated paper to improve the waterresistance.
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| Soyprotein +distilled water + glycerol |

| Controlled pH to 10+0.1 |

| Heated at 90°C for 30 min in 2 water bath |

| Dried at room temperature for 48 hrs |

| Absorbed formaldehyde |

| Used ag 2 film |

Fig, 1, Preparation of soy protein isclate coated linerboard,
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Table 1. Changes in force (ES) and elongation at failure (E)
of SPI film with different SPI concentrations

Conospie R Thickness (un) ESU 0MPa)  EY (%)
2.0 26.50+6.00°% 0.156+0,02¢ 7.07+1.11°
3.5 48.80+3.507 0.24+0.02% 7.88+0.77%
5.0 BR.60+£2.40° 0.35+0.02° 8394103
6.5 115.0042.00° 0.334+0.03® 10.83+0.92%
2.0 188.30£2.40° 0.42+0.01° 11.37+1.23°

1)E‘Jongation strength,

2)E‘Jongation rate.

Rach value is the mean of three replicates with the standard
deviation., Any two means in the same column followed by
the same letter are not significantly (p>0.05) different by
Duncan's multiple range test.
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Fig. 2. Changes in water vapor permeability (WVP) of SPI

films with different SPI concentrations,
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Fig. 8. Changes in water solubility of SPI films with various
concentrations of SPI,

Table 2, Changes in force (ES) and elongation at failure (E)
of SPI film with different glycerol concentrations

Conecentration of

dlyoarol (%) Thickness (um) ESY (MPa) E? (%)
10 none none none
20 83.60+1.70°%2,92+0,72° 2.64+0.50°
30 85.504+0,80° 0.44+0.01° 9.28+0.24°
40 90.004+5.20° 0.29+0.03° 11.374+1.23*
50 89.504+4,50° 0.21+0.01° 13.00+1.68°

1)Elongation strength.

2)Elongation rate,

Rach value is the mean of three replicates with the standard
deviation., Any two means in the same column followed by
the same letter are not significantly (p>0.05) different by
Duncan's multiple range test.
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Fig. 4. Changes in water vapor permeability (WVP) of SPI
films with different glyeerel concentrations,
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Table 3, Changes in force (ES)} and elongation at failure (E)
of soy protein isolate coated liner board

Liner board Thickness (um) ESY (MPa)

EE) (%)

Control® 243.80+1.80% 15.96+0.37" 0,78+0.01°
SPI+FAY 269.00+2.00° 21.624+0.81°% 0.58+0.00°
SFI 27430+ 1.80° 17.704+0.76" 0.84+0.03°

1)Elongation strength.

2)Elongation rate,

¥Rach value is the mean of thres replicates with the standard
deviation, Any two means in the same column followed by
the same letter are not significantly (p>0.05) different by
Duncan's multiple range test.

A)Formaldehyde.

®Control is a paper without SPI and FA,
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Fig. 5. Changes in water solubility of soy protein isolate
coated liner board.
Control is paper except to SPI and FA,
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Fig. 6. Changes in water vapor permeability (WVP) of soy
protein isolate coated liner board.
Control is paper except to SPI and FA,
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