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ABSTRACT

About 80 chemicals were examined in order to search the plasticizers for a soy protein isolate-
film. The film was prepared by casting a mixture of SPI, plasticizer and formaldehyde (weight
ratio ; 1 : 0.1-04 : 0.01-0.1). The resulting films were evaluated on the basis of ultimate
elongation strength, elongation extent, Young’s modulus, swelling extent (in water) and
tolerancy to bending (by 90 degree). Although structural factor of plasticizers for SPI was not
evaluated well, it appeared that (i) the most compounds, which showed the plasticizer-effect,
had the molecular-weight less than about 1000, (ii) the compounds having plural OH, SH, NH,
COOH, S=0 groups often played a role of a plasticizer, (iii) cyclopropane and cyclohexane
groups are more effective than the similar member-aromatic rings, (iv) a combinational use of
plasticizers is more effective than the use of single plasticizer. Soy Protein Research, Japan 3, 29~

33, 2000.
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Table 1. Effects of some plasticizers on SPI film

o Plasticizer/SPI i i hi
Plasticizer . ! Effect Notes (ulltlmat.e elonga‘gon 'strengt is
weight-ratio (%) given in kg/cm? unit)
Natural rubber (Latex) 25% - cf, Table 3
Gluten hydrolysate 25% —
Gluten hydrolysate / Glycerol 25% /1 25% ++ transparent ; 120 kg/cm?
n-Octanol 25% -
Palmitic acid 25% +— translucent
Olive oil 25% -
Lecithin 10% -
L . translucent ; evaporation of water from a
Lecithin / Formalin 10% /0.4% — semi-dried film was very slow.
1, 4-Dioxane-2, 3-diol 25% —
Threitol 25% -
Erythritol 25% —
Polyethyleneglycol 600 25% —
Polyethyleneglycol 4,000 25% +— transparent
Carboxyvinyl polymer 25% -
Tetraethylene glycol (TEG) 25% ++ transparent, 230 kg/cm? cf., Table 2.
Ethyleneglycol diglycidyl ether 25% + transparent, 180 kg/cm?
Pectin 25% — cf., Table 3.
Arabian gum 25% - cf., Table 3.
Di (ethylene glycol) 25% + transparent, 140 kg/cm?
2- (2- Amioethylamine) ethanol 25% + transparent, 130 kg/cm?
2, 2-Dimethyl-1, 3-propanediamine 25% + transparent, 130 kg/cm?
2 .
Poly (ethyleneimine) 25% + ;r Sggiagfgfl’zzm kg/em?® ; Young modulus,
[(CHz) NJ:P=0 25% —
Sulfolane 20% ++ 220 kg/cm? ; cf. Table 2.
Tetramethylene sulfoxide 25% ++ 220 kg/cm? ; cf. Table 2.
Sulfonyldiethanol 30% ++ 170 kg/cm?; cf. Table 2.
2-Mercapto-1, 3-propanediol 30% + 140 kg/cm?
Table 2. Effects of plasticizers
Plastizer/SPI Ultimate Ultimate Swelling
reight-rati i longati
Plasticizer weight-ratio elongation elongation extent
strength
(%) (kg/em?) (%) (%)
Glycerol 20 38 20 100
Tetramethylene Sulfoxide 25 220 6 120
Sulfonyldiethanol 30 170 6 110
Sulfolane 20 220 5 100
Sulfolane + Glycerol 25(2:1) 220 4 130
Tetramethylene Sulfoxide + Glycerol 25(6:1) 130 25 140
Tetraethylene glycol (TEG) 20 230 15 110
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Table 3. Effects of plasticizers and crosslinking on SPI film (examples)

Plasticizer “[,Jel?;}tlitii:;;/jl)oz Effect Note
TEG / formalin 24% /15% ++ 230 kg/cm?; swelling, 20%.
TEG /5% PVA / formalin 24% /3% /1% ++ 200 kg/cm? ; swelling, 40%.
Poly (ethylene imine) 25% + %?eﬁﬁffrﬁzﬁrivgﬁiﬁgg, f%)?g(l)ﬁl.ization.
TEG / natural rubber latex /o500 /1996 1069 4+ 2135/é{r%écgé&gg%méﬁlgﬁgﬁfiggz)e’lﬁrllggg

formalin

TEG / natural rubber latex / 21% /25% /04%

formalin viscous solution)
TEG / natural rubber latex / 18% /33% /0.4%
formalin (viscous solution)

Isopropylene glycol / natural

rubber latex / formalin 18% /26% /04%

TEG / pectin / formalin 35% /45% /0.08%

TEG / arabian gum / formalin ~ 30% / 20% / 0.08%

boiling water 35%.
+ 280 kg/cm?, swelling 15%.

+ —_

+ _

Tt 280 kg/cm?, 80 kg/cm? (in water),
swelling 35%.

T 190 kg/cm?, 30 kg/em? (in water),

swelling 40%.

Table 4. Films of SPI, reduced SPI and methyl esterified SPI

Mechanical properties of film

Swelling in water

Protein and Plasticizer Ultimate El i Young’s at room in boiling
(Weight-ratio to protein, %) strength O?f/a) on modulus temp. water
(kg/cm?) ? (kg/cm?) (%) (%)
SPI and glycerol (20%) 135 40 1,800 250 fragmentation
Reduced SPI and glycerol (20%) 200 10 7,700 30 0
SPI, sulfolane (20%) and glycerol(80%) 155 13 2,200 100 0
SPI and poly (ethylene imine) (25%) 210 8 7,000 200
SPI, TEG (25%), natural rubber latex
(12%) and formalin (0.5%) 230 10 11,000 % 20
Methylated SPI (methylation extent : 950 30 7,000 200 fragmentation

ca. 13%) and glycerol (20% )
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