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Abstract

Biji is a tofu by-product made by squeezing the liquid out of the dregs left over from making tofu. The objectives
of this research were to break the biji into sub-micron-scale particles and to prepare a biji sub-micron suspension
having increased quality characteristics such as antioxidant capacity, polyphenol, dietary fiber, and soluble protein
contents, in comparison with untreated biji. Disruption of biji by an ultra-high-pressure homogenization (UHPH)
process was used to prepare the sub-micron suspension of biji. UHPH can be used to prepare emulsions or suspensions
with extremely small particle sizes. The effect of the UHPH process on biji was studied at 1,000, 1,500, and 2,000
bar. The extraction yield increased up to 1.64 times by breaking the biji to form a sub-micron suspension. The
soluble dietary fiber, protein, and free amino acid contents were increased by the UHPH process (p<0.05), in comparison
with those of untreated biji. Furthermore, the total sugar, free sugar, and total polyphenol contents of biji were
augmented by the UHPH process. Antioxidant activity (ABTS) after exposure to UHPH (1,000-2,000 bar) was
well retained (p<0.05). The extraction efficiencies and nutritive components were enhanced by increasing the pressure
in the UHPH process.
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Fig. 1. Extraction yield of the biji sub-micron suspension by
ultra-high-pressure homogenizer at different pressures.

Values are meantSD (n=3). Means in the bars with different letters are significantly
different at p<0.05 by Duncan’s multiple range test.
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Table 1. Dietary fiber, reducing sugar, total sugar, soluble protein,
and free amino acid contents of the biji sub-micron suspension
obtained by ultra-high-pressure homogenization at different
pressures

(ng/g)

Pressure (bar)
Control 1,000 1,500 2,000
Soluble dictary fiber 24.13:091" 3690:2.46° 54.50£147°  67.00£2.40°
Insoluble dietary fiber 584.03£11.96" 54803726 547.3314.32" 556.00:12.08°
1348:074" 4195:083% 72.68:2.22° 127.03:467°
247.92+2.03" 29376585 348.07+2.35" 415.96+5.55°
114.88+237° 11631125 12829+1.15" 124.63:0.53
739:022° 1258005 11.36:0.86" 10.65:2.10°

Reducing sugar
Total sugar
Soluble protein

Free amino acid

Values are meantSD (n=3). Means with different superscripts in the same raw are
significantly different (p<0.05) by Duncan’s multiple range test.
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Table 2. Free sugar and oligo-saccharide contents of the biji sub-micron suspension obtained by ultra-high-pressure homogenization at

different pressures

Contents of carbohydrate (l1g/g)

Pressure (bar)
Fructose Glucose Sucrose Glactose Stachyose Raffinose
Control 141" 323 ND? ND 8.03 117
1,000 2.82 1.56 3.85 ND 8.14 4.54
1,500 445 ND 321 ND 923 9.68
2,000 3.69 ND ND 0.56 8.04 9.56
Values are mean (0=3).
z)ND, not detected.

Table 3. Isoflavone and total phenolic compound contents of the biji sub-micron suspension obtained by ultra-high-pressure homogenization

at different pressures

(mg%)
Contents of isoflavone
Pressure (bar) Glycoside type Aglycone type Total phenolic compound
Daidzin Genistin Daidzein Genistein
Control 8.32+0.71" 2.08+0.20° 3334028 22740.16" 249.33+17.90¢
1,000 13.32+0.33" 9794051 0.50£0.03° 0.49£0,02° 272.33+2.89°
1,500 13.62+0.51° 1021064 051£0.11 ND? 467.67421.55°
2,000 13.68+1.53" 10.34+0.83" 0.82+0.02° 0.82+0.90° 513.67+1.53"

Values are meantSD (n=3). Means with different superscripts in the same raw are significantly different (p<0.05) by Duncan’s multiple range test.

ND not detected.
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Fig. 2. DPPH radical and ABTS radical scavenging activities of the
biji sub-micron suspension by ultra-high-pressure homogenization
at different pressures.

Concentration of sample was 6,000 pg/mL. Values are meantSD (n=3). Means with

different letters above the bars are significantly different (p<0.05) by Duncan’s multiple
range test.
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