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ABSTRACT

This study compared the physicochemical and functional properties of seven commercial soy protein isolates (SPIs) to
evaluate their potential applications. The analysis of physicochemical properties revealed that the crude protein contents ranged
from 82.87% to 86.90%, below the 90% standard for SPIs. The CH1, CH2, and CH3 samples contained no detectable crude
fat but had higher ash contents, with CH1 exhibiting the highest levels of most amino acids. The US1 and US2 samples
showed the highest lightness values, appearing closest to white, although the visual differences among the samples were
minimal. In the functional property analysis, US1 showed the greatest water absorption capacity, and CH2 showed the highest
oil absorption capacity. Also, CH1, CH2, and CH3 showed the greatest foaming capacities. Foam stability was significantly
higher in US1 and US2. Emulsifying capacity was high in US1, CH1, CH2, and CH3, with CH2 showing the highest emulsion
stability. The least gelation concentration was significantly higher in the SI1 sample than in the other samples. Sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) revealed distinct 7S protein bands in CH1, CH2, and CH3, whereas
US1, US2, SI1, and SI2 showed weak or undetectable bands. Differential scanning calorimetry (DSC) analysis indicated flat
thermograms without thermal transitions for US1, US2, SI1, and SI2, while CH1, CH2, and CH3 exhibited an exothermic
peak at 25-30C. Overall, the findings demonstrated that the physicochemical and functional properties of commercial SPIs
vary substantially depending on the origin of the raw material, extraction conditions, and purification methods, underscoring
the importance of selecting appropriate SPIs for specific food applications.
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Table 1. pH and proximate composition of commercial soy protein isolate (SPI)

Group" pH Moisture (%) Carbohydrate (%) Crude protein (%)  Crude fat (%) Crude ash (%)
USl 7.57+0.02? 4.38+0.01° 6.18+0.01° 84.99:0.09° 0.64+0.04° 3.81+0.06°
US2 6.83+0.01° 3.40+0.04" 8.05+0.06" 84.79+0.04 0.30+0.02° 3.46+0.00
SI1 6.44+0.02° 5.69+0.05° 5.67+0.08" 84.93+0.03° 0.39+0.02° 3.3240.05°
SI2 6.41+0.01° 4.61+0.06° 6.53+0.12° 85.1240.07° 0.31£0.07° 3.43+0.02¢
CHI 7.05+0.01¢ 2.42+0.038 6.24+0.05¢ 86.90:£0.03° 0.00+0.00¢ 4.44+0.01°
CH2 7.79+0.01° 4.68+0.01° 6.64+0.10° 83.75+0.10° 0.00+0.00° 4.93+0.03"
CH3 8.17+0.02° 4.54+0.02¢ 7.65+0.07° 82.87+0.07" 0.00:£0.00° 4.94+0.02°

Data are presented as meantS.D. (n=3).
D US1, US2: soy protein isolate from the United States; SII, SI2: soy protein isolate from Singapore; CH1, CH2, and CH3: soy protein
isolate from China.

? Different letters in the same column indicate significant differences (p<0.05) by Duncan’s multiple range test.
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Table 2. Amino acid composition of commercial soy protein isolate (SPI)

Group"
Amino acid (%)
US1 Us2 SIl SI2 CH1 CH2 CH3
Aspartic acid 9.56+0.09°?  9.55+0.05° 9.52+0.19° 9.46+0.03 9.80+0.02° 9.47+0.12° 9.49+0.14°
Threonine 3.26+0.03 3.25+0.03° 3.19+0.08° 3.17£0.02° 3.29+0.01° 3.18+0.03° 3.14£0.05°
Serine 437£0.03®  4.38+0.09® 4.260.15° 4.260.06° 4.46£0.03" 4.33+0.03* 4.30£0.08"
Glutamic acid 15.88+0.15°  15.93+0.10°  15.8540.31°  15.76£0.08°  16.27+0.03*  15.66+0.19°  15.64+0.24°
Glycine 3.54+0.04™  3.55£0.02°  3.48+0.06"  3.44+0.01¢ 3.60£0.01° 3.4440.05¢ 3.47+0.05%
Alanine 3.630.04®  3.6240.02®  3.57x0.07°  3.540.01% 3.65+0.01° 3.50+0.05¢ 3.48+0.05¢
Valine 3.9540.10™  3.9240.16™  4.00£0.07°  3.92+0.04™  4.08+0.01° 3.87£0.09™ 3.81+0.08°
Isoleucine 3.93£0.09®  3.90+£0.15®  3.94+£0.07% 3.86+0.04° 4.03+0.01° 3.83+0.09° 3.87+0.09°
Leucine 6.84+0.08"  6.83£0.05™  6.79+0.13°  6.71£0.02 6.97+0.02° 6.69+0.08° 6.72+0.10%
Tyrosine 2.96+0.04° 2.95+0.01° 2.89+0.04° 2.88+0.01° 2.98+0.00" 2.86+0.04° 2.87+0.04°
Phenylalanine 4.40+0.05° 4.38+0.04° 4.39+0.09° 4.34+0.02° 4.50+0.02° 4.35+0.04° 43140.07°
Lysine 5.210.06™ 5.2440.04™ 5.29+0.09% 5.2040.04™ 5.35+0.01° 5.14+0.08° 5.15+0.07°
Histidine 2.13+0.02° 2.14+0.01° 2.15+0.04° 2.11+0.02° 2.20+0.01° 2.11+0.03° 2.12+0.03°
Arginine 6.25+0.07™ 6.28£0.03  6.33+0.12"°  6.26£0.03" 6.44+0.02° 6.20+£0.09° 6.35+0.09%
Proline 4.37+0.04° 4.41£0.04° 4.44+0.09® 4.38+0.02° 4.53+0.02° 4.35£0.07° 4.430.06
Tryptophan 0.43+0.02" 0.40+0.01¢ 0.43+0.00° 0.40+0.01¢ 0.40+0.02¢ 0.41+0.01% 0.55+0.00°
Cysteine 0.71£0.01° 0.71£0.01° 0.74+0.03" 0.78+0.03° 0.76£0.02®  0.76+0.01°  0.73x0.01"
Methionine 0.78+0.01° 0.79£0.01° 0.78+0.02° 0.78+0.02° 0.82+0.02° 0.74£0.01° 0.710.02¢
Total essential = 37 18:040"  37.13:043°  37.208066™  3675:021°  38.07:0.09°  3650:0.51°  36.72£0.58"
amino acid

amgl‘(’)taéci d 82.20+0.88°  82.21+0.52°  82.05+1.53°  81.24+037°  84.1140.20"  80.88+1.03"°  81.14+1.22°

Data are presented as mean+S.D. (n=3).

Y USI, US2: soy protein isolate from the United States; SI1, SI2: soy protein isolate from Singapore; CH1, CH2, and CH3: soy protein

isolate from China.

? Different letters in the same row indicate significant differences (p<0.05) by Duncan’s multiple range test.
9 Threonine, valine, isoleucine, leucine, phenylalanine, lysine, histidine, tryptophan, methionine, arginine (conditionally essential).
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Fig. 1. Appearance of commercial soy protein isolate
(SPI).
D US1, US2: soy protein isolate from the United States; SI1,
SI2: soy protein isolate from Singapore; CH1, CH2, and
CH3: soy protein isolate from China.
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Table 3. Color values of commercial soy protein isolate (SPI)

Hunter’s Lab color parameter

Group" AE
L-value a-value b-value
US1 86.33+0.08% 0.93+0.03° 14.84+0.08¢ 21.02+0.11¢
US2 88.72+0.16" 0.49+0.03¢ 14.09+0.09° 18.17+0.67¢
SI1 84.60+0.10° 2.4440.02° 17.62+0.11° 24.01£0.15°
SI2 84.99+0.04° 2.13+0.01° 17.73+0.13" 23.69+0.10°
CH1 86.56+0.10° 0.50+0.02° 17.28+0.10° 22.03+0.10°
CH2 85.22+0.23¢ 0.86+0.01¢ 17.15+0.03" 23.13+0.22°
CH3 84.86+0.03° 2.11£0.02° 16.40+0.08° 23.17+0.06°

Data are presented as meantS.D. (n=3).

D US1, US2: soy protein isolate from the United States; SII, SI2: soy protein isolate from Singapore; CH1, CH2, and CH3: soy protein

isolate from China.

? Different letters in the same column indicate significant differences (p<0.05) by Duncan’s multiple range test.
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Fig. 2. Oil absorption capacity (OAC) and water
absorption capacity (WAC) of commercial soy protein
isolate (SPI).

Y Different capital letters (OAC) and lowercase letters (WAC)
indicate significant differences (p<0.05) by Duncan’s multiple
range test.

2 US1, US2: soy protein isolate from the United States; SII,
SI2: soy protein isolate from Singapore; CH1, CH2, and CH3:
soy protein isolate from China.
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Fig. 3. Foaming capacity (FC) and foam stability (FS) of
commercial soy protein isolate (SPI).

U Different capital letters (FC) and lowercase letters (FS)
indicate significant differences (p<0.05) by Duncan’s multiple
range test.

2 US1, US2: soy protein isolate from the United States; SII,
SI2: soy protein isolate from Singapore; CH1, CH2, and CH3:
soy protein isolate from China.
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Fig. 4. Emulsifying capacity (EC) and emulsion stability

(ES) of commercial soy protein isolate (SPI).

) Different capital letters (EC) and lowercase letters (ES)
indicate significant differences (p<0.05) by Duncan’s multiple
range test.

? US1, US2: soy protein isolate from the United States; SII,
SI2: soy protein isolate from Singapore; CHI1, CH2, and CH3:
soy protein isolate from China.
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Fig. 5. Least gelation concentration of commercial soy

protein isolate (SPI).

" Different letters indicate significant differences (p<0.05) by
Duncan’s multiple range test.

P USI1, US2: soy protein isolate from the United States; SII,
SI2: soy protein isolate from Singapore; CH1, CH2, and CH3:
soy protein isolate from China.
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Fig. 6. SDS-PAGE of commercial soy protein isolate (SPI).
D USI, US2: soy protein isolate from the United States; SII, SI2: soy protein isolate from Singapore; CH1, CH2, and CH3: soy protein

isolate from China.
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Fig. 7. DSC of commercial soy protein isolate (SPI).
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SI2: soy protein isolate from Singapore; CH1, CH2, and CH3:
soy protein isolate from China.
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