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Ultrafiltration of Soybean Cooking Water for the Production of Soy-oligosaccharides
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Abstract

Ultrafiltration was applied for the production of soy-oligosaccharides from bean cooking water(BCW),
a by-product recovered in soymilk processing. The ultrafiltration of BCW on a membrane of 20,000
cutoff molecular weight recovered most oligosaccharides as permeate with concomitant removal of
protein at 40% when volume concentration ratio(VCR) exceeded 5.0. When the VCR exceeded 5.0,
membrane rejection value(MRYV) for protein started to increase slowly while the MRV for sugar showed
a sharp increasing trend showing 6.57% at VCR 5.0 and 19.96% at VCR 10. The optimum VCR based
upon the MRV’s was 5.0. Maximum recovery of soy-oligosaccharides was, however, obtained at VCR

10.0.
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Eql #o fFAEY(bean cooking water, BCW)2 A
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Table 1. Proximate composition and optical density of
ultrafiltrated soybean extracts at different volume con-
centration ratios

Solid Ash  Total Protein O.D. at

Fraction VCR" sugar
(%) (%) (%) (%) 420 nm
BCW" 2. 82 0.31 0.92 2.05 1.74
Permeate 2 246 0.28 0.75 1.04 0.22
3 249 0.27 0.87 1.10 0.22
4 251 0.28 0.86 1.20 0.23
5 249 0.28 0.90 117 0.23
10 261 0.29 0.88 1.26 0.25
20 2.37 0.26 0.92 1.32 0.29
Retentate 2 2.95 0.32 0.88 2.55 2.24
3 3.07 0.32 0.92 2.78 247
4 3.09 0.34 091 3.12 257

5 315 033 096 386 2.59
10 348 036 110 383 >3.00
20 378 038 118 603 >3.00
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Table 2. Membrane rejection values for protein and
sugar at different volume concentration ratios

Membrane rejection value(%)

VCRY

Protein Sugar

2 59.21 14.71

3 60.40 5.85

4 61.69 594

5 69.78 6.57

10 67.70 19.96
20 78.06 21.85

UVolume concentration ratio
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Table 4. Contents of oligosaccharides in ultrafiltrated
bean cooking water

Oligosaccharide Content(%)
Sucrose 0.74
Raffinose 0.07
Stachyose 047
Total 1.28

Table 3. Recovery of bean cooking water component as permeate during ultrafiltration at different volume concent-

ration ratios

VCRU . —
Solld Ash Protem
2 43 62 44 25 25 33
3 58.89 58.18 35.78
4 66.76 67.57 43.74
5 70.64 71.31 4552
10 83.30 83.10 55.17
20 79.84 79.52 61.34

Recovery(%)

Total sugar Sucrose Raffinose Stachyose
40 89 48.78 43.75 4545
62.87 69.96 60.14 64.81
69.55 76.28 69.32 7045
77.74 75.21 7727 73.68
85.70 94.18 82.58 90.36
95.10 92.68 9152 87.31

UVYolume concentration ratio
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