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Abstract: Soy protein isolate (SPI) spontaneously forms fibrillar aggregates under acidic heat treatment; however, certain peptides still do
not self-assemble into aggregates and the ratio between fibrillar aggregates and peptides has a great impact on functional properties of the protein.
Fibrillar aggregates and peptides were separated in bulk by ultrafiltration, in order to study their physicochemical properties. The results showed
that 100 ku ultrafiltration membrane can produce a good separation effect after two separation cycles. After heat treatment, SPI solubility at the
isoelectric point increased, but that at neutral pH decreased. Additionally, protein hydrolysis caused the absolute value of the surface potential to
increase. Amino acid composition and surface potential of fibrillar aggregates were similar to those of heated SPI, but its solubility at isoelectric
point and neutral pH decreased significantly. Peptides contained fewer hydrophobic amino acids and more negatively charged amino acids;
solubility at pH 2.0 to 9.0 was relatively higher, while the electric charge and electrostatic repulsive force were lower at acidic pH, leading to the
amorphous formation of aggregates. Thus, high charge at neutral pH results in weakened interactions among peptides and the dissociation of
amorphous aggregates.
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Fig.1 Total protein content of concentrate and filtrate
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Fig.2 Th H and CR analysis of concentrate and filtrate
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Fig.3 Atomic force microscopy images of heated SPI, fibrils,
and peptides at pH 2.0
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Table 1 Amino acid compositions of SPI, heated SPI, fibrils,
and peptides (/100 g amino acid)

FHRB SPI/% #HALIREE % HHEREN %K%
RAZF Asp 1027 10.10 1055 16.35
-2 B Glu 23.35 2373 23.79 24.73
2 R B Ser 5.86 5.55 5.59 4.98
HRER Gly 4.24 4.06 4.06 3.65
21 2B His 2.78 1.91 2.40 2.30
AEBR Arg 7.02 7.02 7.60 7.31
IR Thr 3.8 3.72 3.63 353
A& Ala 4,07 3.80 3.83 3.17
Jié 2B Pro 5.5 5.54 5.51 5.38
BAR R Tyr 3.57 3.89 3.60 3.23
AP Val 458 4.28 417 3.75
EHIR Met 1.49 1.14 112 1.00
FIEEAE Cys 028 0.24 0.26 0.20
FRAB e 361 463 455 3.32
ZRB Leu 8.22 8.22 8.01 6.19
KRR Phe 585 6.09 5.64 438
HEEL Lys 5.72 6.10 5.68 6.53
Hydrophobic 19.6 19.94 19.32 15.61
Uncharged polar  17.75 17.46 17.14 15.60
Positive charged
ol 15.52 15.02 15.68  16.14
Negative charged
ol 33.62 33.82 3434  41.08
£ : *Hydrophobic: Alanine, isoleucine, methionine,

phenylalanine, valine; *Uncharged polar: Glycine, serine, threonine,
tyrosine, cysteine; *Positive charged polar: Lysine, arginine,

histidine; *Negative charged polar: Aspartic acid, glutamic acid.
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Fig.4 Analysis of the solubility profiles of SPI, heated SPI,
fibrils and peptides
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Fig.6 Particle size distribution (pH 2.0 and 7.0) of peptides
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