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Chemical Modification of Soy Protein Isolate :

Chemical Keratinization and Functions of Proteinous Polymer Material

Kiyoshi YAMAUCHI

Faculty of Engineering, Osaka City University, Osaka 558

ABSTRACT

Thiol groups (SH) were introduced chemically into soy protein isolate (SPI). The sulfur

content in the modified SPI was 3-4 wt%. The transparent film, which was obtained readily

upon casting an aqueous solution of SPI-SH under air, was water-resistant and had high tensile

strength. The results were explained by a formation of disulfide crosslinkings between the

proteins. The film properties (tensile strength, Young’s modulus, solubility, swelling degree,

etc.) were compared with those of polymer films and discussed in conjunction with spectral and
physicochemical data. Rep. Soy Protein Res. Com., Jpn. 18, 25-30, 1997.
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SH {LIEsERIE (Fig. 1 : R)~3)2MH)

SPI-2 A% KEAHE (SPL, 7Y 7u-R;
&530.5%) 10.5 g & #i7k100 mL DEEHIZ1.5 mol/
L #Y — VB2 M A CHf#EL, pH8~8.51%F
WHRBLRE, o7y Uy BTeERLE. B e
2,000 g TEL L CTABOEES (EHEER, £910 mL)
BERWT, BRIV I NVERERS M) VA (3g) &
7 U )VEEREAYI D 3L 2 ¥ VR (5g/20 mL) %

iz, pH 287 HFHE L > OEE T 3 KEEEEL /2.

RIS 2EESEEL, TNICFTREET MY 7 AKE

¥ (10g/100mL) %Mz, TR CURMBELRL .
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L L RYEE (SPI-22) WA R ENTE T
28, NKSEIOT7 & /BAMEEF L bECTH-
7z (Fig.2),
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a7y VETENLL, REWE—E, Y rel T
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(110 mL) %7 : 7 AREIEBE, 3.8% (BESEZEY
DEEIVHEE) : 414 VEE, 3.4%.
7 ¢ L LDFRR (Fig. 3)
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Fig. 1. Chemical thiolation of SPI. A is a side chain of amino acid residues such as lysine and serine.
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SPI (7 ¥ 7’1 -R) 13#190% LA £ pH 8 ~ 9 FRE D%
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AminoAcid per 100 Residues

SPI ; A
B SPIL2 : [
[ ]sPL21 :
(M spi.22 : 25
T i r

Fig. 2. Amio acid analysis of the starting SPI (solid bar), SPI-2 (total ; gray bar), SPI-21 (insoluble
part ; white bar) and SPI-22 (soluble part ; shadow bar). The samples were assayed after

exhaustive acid hydrolysis.

Table 1. Effect of thiolation of SPI

Mechanical property

Swelling property
in water (%)

Film®

Ultimate Ultimate Young’s

strength elongation modulus 20-23°C 100°C

(g/cm?) (%) (kg/cm?)
SPI 125 14 3,500 200 Collapse
Reduced SPI 200 10 7,700 30 0
SPI-22 (soluble) 270 16 8,800 30 0
SPI-2 (total) 300 16 9,600 40 5
SPI-3 140 17 1,300 45 10

a) Glycerol was used as a plasticizer in an amount of 20-25 wt% of proteins.
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Fig. 1, R@WRT & 51T, ZRE{LIC X > THREMED
HERER EFEZ 505, SPI-1 OF v A Mk
BHTHINIVE (FLa—VER) & CERLFL
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Table 2. Effects of plasticizer

Mechanical property

Swelling property
in water (%)

Film
(Plasticizer) Ultimate Ultimate Young’s
strength elongation modulus 20-23°C 100°C
(kg/cm?) (%) (kg/cm?)
SPI (glycerol ; 20%) 135 1,800 250 Collapse
SPI (glycerol + sulfolane ;
209% : 80%) 155 2,200 100 0
SPI-3 (glycerol; 20%) 140 1,300 45 10
SPI-3 (glycerol + sulfolane; 340 8,500 15 0

20% : 80%)

Table 3. Mechanical and swelling properties of various films

Mechanical property

Swelling property
in water (%)

Film
(Plasticizer) Ultimate Ultimate Young’s
strength elongation modulus 20-23°C 100°C
(kg/cm?) (%) (kg/cm?)
SPI-3 (glycerol + sulfolane;

209% : 80%) 340 33 8,500 10 0
Keratin (glycerol ; 20%) 110 32 2,400 40 —10
Polyethylene, low density 250 300 1,900
Polyvinylidene chloride 1,050 50 3,100
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Fig. 3. Preparation of films by casting the thiolated SPI materials.
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