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Adhesive Strength of Soybean Protein Isolate onto Porcine Bones
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Abstract : The purpose of this study was to explore the influence of pH, concentration and curing time on the adhesive
strength of soybean protein isolate (SPI) onto porcine bones. SPI adhesive was used to bond porcine bones and its bond-
ing performance parameters were optimized through orthogonal experiments. The results of single factor test showed that
SPI concentration,pH (at 6.5 and 8.5) and curing time (at 12 h and 36 h) had significant effects on the adhesive
strength (P <0.05). The results of orthogonal experiments indicated that the optimal bonding performance of the adhe-
sive was obtained at SPI concentration of 10% ,pH of 6.5 and curing time of 48 h. Under the optimal condition the bond-
ing strength of the SPI adhesive was 380 KPa, suggesting that SPI has a potential to be utilized as an adhesive in medical
fields.
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Table 1  Factors and levels
K2 Factor
KF . . N
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Concentration Curing time
1 6.5 5% 24 h
2 7.0 8% 36 h
3 7.5 10% 48 h
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Fig. 1 A diagram of the shear strength test
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Fig. 2 Effect of pH on the adhesive strength of SPI
e — e bR AN R /NG /5 RN 4 R 22 53 W3 (P <
0.05) ,ArA A IR /NG Fb): 38 KR 4 0] 25 7 A .35 (P >0..05)
Note ; Different letters indicated significant difference (P <0.05),

same letters indicated not significant difference (P >0.05)
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Fig. 3  Effect of concentration on the adhesive strength of SPI
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Note ; Different uppercase letters and lowercase letters represented sig-
nificant difference at P <0. 01 and P <0. 05 respectively, the same

lowercase letters represented not significant difference (P >0.05)
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Fig. 4 Effect of curing time on the adhesive strength of SPI
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Note : Different letters indicated significant difference (P <0.05),

same letters indicated not significant difference (P >0.05).
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Table 2 L, (33) orthogonal design

” A B C strength ( KPa)
1 1 1 1 120
2 1 2 2 260
3 1 3 3 380
4 2 1 2 210
5 2 2 3 160
6 2 3 1 340
7 3 1 3 170
8 3 2 1 210
9 3 3 2 240
K1 760 500 670
K2 710 630 580
K3 620 960 710
k1 253 167 223
k2 237 210 237
k3 207 320 237
R 46 153 14
7K F Optimal level A B, C,
it 414 Optimal combination A B;Cs
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Table 3 analysis of variance table
» P HEETA . -
Degree Sum of squares of F Sig
Factor .. Mean square
of freedom deviation from mean
A pH 2 23773.390 11886. 695 1.349 0.275
B #¢ ¥ Concentration 2 119910. 390 59955. 195 6. 805 0.004
C [E AL mFa] Curing time 2 1309. 060 654.530 0.074 0.929
e 27 170531. 000 6315.963
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