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Rapid determination the functional properties of isolated soybean
protein and its application in vegetarian foods
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Abstract

The objectives of this research are to
determine the functional properties and
composition of soybean protein by using
the technology of the Near Infrared
Reflectance  Spectra  (NIRS). The
composition analysis for soybean protein
indicates the range for each constituent is
0.1-2.1% for fat ; 3.2 - 6.4% for ash ; 3.9 -
7.6% for water ; 51 - 31.1% for
carbohydrate ; 51.3 - 86.3% for protein.
The functional properties of soy protein
vary from one to another in large degree ;
the range of water-holding capacity of soy

protein sample is from 2.14 to 8.36 g
water/g protein ; the range of viscosity is

from 25 to 73900mPa. These functional
properties will affect the product
properties. The soy protein characteristic
spectra  are established by using the
technology of NIRS. Then, the
relationship between the functional

properties and the composition of soy

protein and the soy protein spectra is also
determined. The obtained calibration
equations for constituents and functional
properties of soy protein are good with
high R* (0.98), and validation tests for
constituents and properties of soy protein
are also good with r greater than 0.9. The
result indicates the calibration equation
can be used to predict the functional
properties and the constituents of soy
protein.
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Table 1. Calibration statistics for constituents and properties of soy protein by NIRS.

Constituents or properties Content range R? SEC
Moisture 3.9-7.6(%) 0.94 0.69
Protein 51.3-86.3(%) 0.98 4.04

Fat 0.1-2.1(%) 0.89 0.54
Carbohydrate 5.1-31.1("%) 0.96 3.78

Ash 3.2-6.4(%) 0.96 0.31
Water-holding Capacity 2.14-8.36(g water/g protein) 0.91 0.77
Viscosity 25-73900(mPa) 0.91 10.50

Table 2. The calibration equation of constituents and properties of soy protein

determination by near infrared spectroscopy.

-9061.9(2208)

Constituents or properties Fy F-value {wavelength, nm)
Maisture 2.19 84.2(1446) —808.7(1208)
706.8(1166) ~-53.8(800)
Protein 8.52 -1377.0(1446) 1581.2(1898)
244.5(824) -604.7(1954)
Fat 0.45 -7776.1(1098) 1953.9(1090)
-1178.6(1088)
Carbohydrate 5.8 1208.0(1444) -666.6(1900)
-3315.5(824) 3085.1(820)
Ash 9.97 -85.1(2200) -1115.9(1692)
-142.0(1394) 1388.6(1688)
‘Water-holding Capacity -0.98 883.28(2190) -990.1(2226)
-284.2(1100) 381.6(1198)
Viscosity 7.8 8917.2(2206) 197.8(1702)

Table 3. Validation statistics for constituents and properties of soy protein hy NIRS,

Constituents or properties r SEV slope
Moisture 0.92 0.58 0.97
Protein 0.94 3.24 0.98
Fat 0.89 0.27 0.95
Carbohydrate 0.94 2.11 0.97
Ash 0.95 0.19 1.01
Water-holding Capacity 0.90 0.66 0.96
Viscosity 0.90 9.21 0.99




