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Effects of Different Coagulants on Intermolecular Forces and
Secondary Structure of Soybean Protein Isolate
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Abstract: To study the changes of intermolecular forces and secondary structure of soy protein induced by MgCl,, CaSO,,
lactic acid, acetic acid, GDL and fermented soy whey, the effects of different coagulants on the pH value, surface
hydrophobicity, free sulfthydryl group (SH), Zeta potential, a-helix, S-sheet, f-turn and random coil during SPI tofu
processing were analyzed, while the SPI was used as the research object. Both salt coagulants and acid coagulants could
reduce the pH values of SPI solution, and the final pH value was 6.08~6.14 and 5.25~5.58, respectively. Compared with
heated SPI solution without coagulant, the addition of coagulants caused increases in the surface hydrophobicity and free
SH content, and a decrease in Zeta potential in SPI solution. The surface hydrophobicity of SPI induced by coagulants
increased first and then decreased, and free SH content decreased at 0~45 min. The Zeta potential of SPI solution added
with fermented soy whey was significantly higher than that of other coagulants (P<0.05), ranging from 9.19 mV to 9.90 mV.
In addition, salt coagulants induced a shift of a-helix and f-turn into f-sheet of soy proteins, and acid coagulants destroyed
p-sheet of SPI. In particular, the SPI added with fermented soy whey had a-helix ratio between lactic acid and salt
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coagulants, and S-turn ratio between lactic acid and acetic acid.

Key words: soy isolate protein; coagulants; intermolecular forces; protein secondary structure
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Fig.1 Changes of pH value of SPI solution induced
by different coagulants
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Fig.2 Changes of surface hydrophobicity of SPI solution
induced by different coagulants
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Fig.3 Changes of free sulfthydryl of SPI solution
induced by different coagulants
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Table 1 Changes of zeta potential of SPI solution induced by different coagulants
b (i) Zetafi i, (mV)
MgCl, CaSO, Lz (i3 GDL [i72 4
0 —3.40+0.17° —8.79+0.19* —5.36+0.23" —3.09+0.18" —3.90+0.16* —9.90+0.13°
3 —3.42+0.14° —7.63+0.13° —5.2540.37* —3.22+0.08" —3.27+£0.35% —9.20+0.16°
10 —3.35+0.13° —7.60+0.03° —5.1540.38" —3.25+0.13° —2.34+0.47° —9.20+0.32°
20 —3.36+0.12° —7.57+0.08° —5.42+40.42° —3.21+0.15° 2.41+0.23° -9.21+0.31°
30 —3.45+0.09° —7.51+0.18° —5.40+0.54° —3.22+0.10° 2.47+0.13° —9.26+0.09°
45 —3.35+0.12° —7.46£0.06 —5.43%0.56" -3.13+0.36° 2.47+0.18° -9.19+0.37°
T ANTE/ING R F R AN RIEE 10 A4 04 S0 =22 [ Zeta i i 2 22 5+ (P<0.05) o
2 N[FBERETE S SPI AR H i — a5 Ll a2 e (%)
Table 2 Changes of secondary structure percent of SPI induced by different coagulants (%)
MgCl, CaSO, FLIR
fis 8] (min)
oiBBE g g OB oBBRE  pITE pEEM TG oiBRE  pTE R T
0 10.5 40.8 0 48.7 9.5 35.6 0 54.9 0 0 39.5 60.5
3 10.7 36.5 0 52.8 10.5 23.4 0 66.1 0 0 36.3 63.7
10 11.8 357 0 52.5 9.0 23.6 0 67.4 0 0 324 67.6
20 10.9 322 0 56.9 9.9 24.8 0 65.3 0 0 33.6 66.4
30 12.5 329 0 54.6 9.5 26.5 0 64.0 0 0 30.4 69.6
45 10.9 323 0 56.8 10.6 22.1 0 67.3 0 0 32.8 67.2
i 1] (min) R TR GDL [ize 4
o lBiiE  pATE pEM OB e g g UL oMRiE  pTE pEM TCHEM

0 0 0 0.3 99.7 24.9 0 0 75.1 7.7 0 53 87.0
3 0 0 0 100.0 19.1 0 0 80.9 7.9 0 5.9 86.2
10 0 0 0.2 99.8 12.9 0 0 87.1 8.2 0 6.0 85.8
20 0 0 0 100.0 5.8 0 0 94.2 7.9 0 5.9 86.2
30 0 0 0 100.0 0 0 0 100.0 8.0 0 53 86.7
45 0 0 0 100.0 0 0 0 100.0 8.2 0 5.8 86.0
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