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Abstract

Ultrafiltration and reverse osmosis were applied to produce soy-oligosaccharides from yeast fermented bean
cooking water (BCW). The recovered total sugar by the ultrafiltration of bean cooking water on a cutoff
molecular weight membrane of 20,000 and 5,000 was over 80%. The protein was removed up to 38% from
the non-fermented BCW, 31% by S. cerevisiae KCTC 7039 and 21% by H. anomala KFRI 626. The re-
covery of oligosaccharides was above 70%, although fermented or non fermented bean cooking water was dif-
ferent on the recovery of oligosaccharides. The ultrafiltrated BCW was concentrated by reverse osmosis with
respect to the volume concentration ratio (VCR). Total solid, total sugar, ash and protein contents increased
up to VCR of 3.5 and then levelled off, showing that the optimum VCR was 3.5.
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Fig. 1. A schematic diagram of batch UF and RO system.
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Table 1. Effects of ultrafiltration on proximate composition of fermented bean cooking water by yeast strains

Strain COMW Fraction °Bx Soluble solids (%)  Total sugar (%) Ash (%) Protein (%)
- - 22 2.08 0.90 0.24 0.24
20,000 RV 3.6 3.38 2.09 0.30 1.17
Control 20,000 p? 22 2.04 0.90 0.28 0.15
5,000 R 25 2.22 1.96 0.31 0.20
5,000 P 2.1 2.01 0.93 0.29 0.15
- - 1.7 1.67 0.70 0.31 0.16
20,000 R 23 231 1.03 0.34 043
S. cerevisiae 20,000 P 1.8 1.74 0.71 0.31 0.12
5,000 R 23 2.27 1.02 0.39 0.25
5,000 P 18 1.71 0.69 0.34 0.11
- - 1.8 1.69 0.72 0.27 0.14
20,000 R 3.6 3.55 3.03 0.30 0.28
H. anomala 20,000 P 1.6 1.44 0.56 0.28 0.10
5,000 R 1.8 1.80 1.56 0.33 0.14
5,000 P 1.5 1.32 0.53 0.27 0.11

PR: retentate, ?P: permeate.
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Table 2. Effects of ultrafiltration on oligosaccharide contents of bean cooking water by yeast strains

Strain COMW Fraction Sucrose (%) Raffinose (%) Stachyose (%)
- - 0.90 0.16 0.89
20,000 R? 1.28 0.15 1.06
Control 20,000 P> 1.14 0.13 0.86
5,000 R 1.16 0.14 1.09
5,000 P 1.33 0.12 0.81
- - 0.00 0.02 0.84
20,000 R 0.00 0.07 0.66
S. cerevisiae 20,000 P 0.00 0.02 0.75
5,000 R 0.09 0.01 1.40
5,000 P 0.00 0.02 1.04
- - 0.00 0.00 0.76
20,000 R 0.00 0.02 1.96
H. anomala 20,000 P 0.00 0.00 0.71
5,000 R 0.09 0.00 1.10
5,000 P 0.00 0.00 0.55
UR: retentate, “P: permeate.
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Fig, 2, Changes in proximate composition of retentate
with respect to VCR of reverse osmosis (control).
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Fig. 4. Changes in proximate composition of H. ano-
mala treated retentate with respect to VCR of reverse
osmosis.
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Table 3. Changes in heavy metal contents of RO-reten-
tate with respect to volume concentration ratio

(unit, ppm)

Strain VCR" Ni Cu Mn Pb

- 0.46 0.24 0.17 0.64

1.2 0.54 0.32 0.18 0.63

14 0.68 0.32 021 0.49

Control 1.8 0.83 0.35 0.25 0.58
2.5 1.06 0.51 031 1.46

35 1.48 0.66 042 1.30

7.0 1.66 0.73 0.51 0.68

- 0.58 0.33 0.07 0.68
1.2 0.28 0.37 0.17 0.62
1.4 0.27 0.32 0.20 0.80
25 0.28 0.57 0.26 0.75
3.5 0.28 0.57 0.32 0.70
7.0 0.28 0.85 0.48 1.03

- 0.42 0.46 0.15 0.05

1.2 0.52 0.46 0.12 0.44

1.4 0.61 0.48 0.13 1.05

H. anomala 1.8 1.00 0.62 0.13 1.30
2.5 1.33 0.70 0.14 1.48

35 1.20 1.04 0.14 1.47

7.0 3.35 1.07 0.16 0.73

yolume concentration ratio.

Content (%)

VCR

Fig. 5. Changes in oligosaccharide contents of retentate
with respect to VCR of reverse osmosis (control).
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Fig. 6. Changes in oligosaccharide contents of S. cerev-
isiae treated retentate with respect to VCR of reverse
osmosis.
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Fig. 7. Changes in oligosaccharide contents of H. ano-
mala treated retentate with respect to VCR of reverse
osmosis.
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Table 4. Recovery of bean cooking water component as permeate during reverse osmosis at different volume con-

centration ratios

Recovery (%)

Strain VCR"

Soluble solids (%) Total sugar (%) Ash (%) Protein (%) Oligosaccharides (%)

1.2 99.90 98.92 >99.0 >99.0 >99.0

14 99.92 97.54 >99.0 >99.0 >99.0

1.8 99.43 96.31 >99.0 >99.0 >99.0

Control 25 99.36 95.08 >99.0 >99.0 >99.0

35 99.28 93,09 >99.0 >99.0 >99.0

7.0 98.72 91.70 >99.0 >99.0 >99.0

12 99.83 98.55 >99.0 >99.0 >99.0

14 99.67 97.10 >99.0 >99.0 >99.0

- 1.8 99.35 95.03 >99.0 >99.0 >99.0

S. cerevisiae 25 99.25 93.37 >99.0 >99.0 >99.0

35 99.16 91.70 >99.0 >99.0 >99.0

7.0 97.49 87.60 >99.0 >99.0 >99.0

1.2 99.89 100.0 >99.0 >99.0 >99.0

1.4 99.78 99.46 >99.0 >99.0 >99.0

1.8 99.35 99.19 >99.0 >99.0 >99.0

H. anomala ) 99.46 98.90 >99.0 99,0 599.0

35 99.13 97.30 >99.0 >99.0 >99.0

7.0 97.40 96.77 >99.0 >99.0 >99.0

byolume concentration ratio.
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