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Abstract

Ion exchange process was optimized to purify ultrafiltrated bean cooking water(BCW) for the produc-
tion of soy-oligosaccharides. The ultrafiltrated BCW with cutoff MW(COMW) 20,000 membrane was
treated with various ion exchange resins. Protein and ash were mostly removed by anion and cation
exchange resins, respectively. Based upon removing capabilities for ash and protein, a cation exchange
resin(SK1B) and an anion exchange resin(WA30) were selected. Protein and ash were more efficiently
removed at low extract/resin ratios(ERR), but part of the oligosaccharides were concomitantly lost.
When 2-step-ultrafiltrated BCW first with COMW 20,000 membrane and successively with COMW
5,000 membrane was treated with a mixed resin(SK1B : WA30=1 : 2) at ERR 5.0, most oligosaccharides
were recovered in a clear protein- and ash-free liquid.
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Table 1. Proximate composition of ultrafiltrated soy-
bean extract(MWCO 20,000) treated with different ion

exchange resins at ERR 5.0 (%)
Resin Solid Ash  Total sugar Protein
Control 2.60 0.36 1.09 1.58
Cation exchange resin

SK1B 247 0.05 1.00 0.95

PK218 2.74 0.05 0.96 0.71

PK228 1.74 0.13 0.99 0.92
Anion exchange resin

SA10AP 248 0.21 0.73 0.58

SA20AP 261 0.26 0.79 0.52

WA30 246 0.22 0.89 0.28
25w 2= SK1Bo} PK2182] 3] &4 A %7} 86% 24

%%dfﬁ&% FES At o SKIB7} of S A3t
ssdeth

ol & ap ] A)A] nHE-E FAF Rl BAGlol
7ol zhasha ¢ska, HES 021~026%9 o=
30~40% Hxeo] AALANE Ro| o] Lmak|of
Hlgte] slRAZ E7L dgten, e Fola
g2l of] wlslo] e 0.73~0.89%F e ddch et
A A aske ool emskpAld] n|ste] dAfshA|
Fob Fol Tt Ay o] A 028~
058%% vtetfiglct FAE 2 WA30e] o2 3]
vjsto] chill Al Al A5l dFahsia A8 Hlﬂoai
vy fpate] zabgh FolwgaA] Fele g
Fegh ez At ol Az RE ool
wEpA|E 3] A, Folenihea)s wh A
el A3 58 ¢ 7 Ak

oH/4=X|H|2(ERR)Q| L&t

A ofo)l L E4A| SKIB, Lol&ws47 WA30
1 B3 2)(SKIB : WA30=1:2 w/w)E Al&3}lo] 9]
o}7gh F4ZE9e ERR 10~100 HHE et
d3 o, 29 9 Ax2 2xe dske 247 Fig
1~49} 7ch ofo] 2w sH4%|(SK1B):= ERR 5.0 o3}
Hi 3| EA A5 f4b8kg o) ERR 75 oWoﬂHt
A&7 k7 MslEigdich. ERR 5.00) e lef 2
333 2H0.36%) 9] 75% HE7} AAH 0.09%E Bl
A(WA30)E= oFo]-2m gz v|3led 3
FAARLAE v)nlElgon] Egpa] 449 FE A
Ak ol L ghEAl s} Sol LA FAHYE
% vlehigich ERR¥E 3)% 4171 &3= ERRe] Z7}3t
of we} 7FastdekFig 1. chiae) 7-9-(Fig 2) £l
28] chal A A A A7) ko]
gha=zlol| wlalo]l Y3 Egken] ERR 2.5~5.00) 4
85~90%2] A4 Bolor}t ERR 7.5 o] Aol xie A

Lol& sy

T ghea] gl Eahe

‘71%0 3= gl ot
Eok3teke ERR 1.0% A¥3tie Uﬂaii 80%
ol o] FgEIglom Folemdaa @ EFFAY H



Wgelagd 4is g

0.5
—— SKIB
-a- WA30
0.4 b -4 SKIB:WA30(1:2)
e ----0
’C}
¥ 0.3
~
0
< o2}
0.1 | \ .
A

0
Control 1 2.9 5 7.5 10

Extract/resin ratio

Fig. 1. Effect of resin type and extract/resin ratio on
ash content of ultrafiltrated bean cooking water
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Fig. 2. Effect of resin type and extract/resin ratio on
protein content of ultra filtrated bean cooking water
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Fig. 3. Effect of resin type and extract/resin ratio on
total sugar content of ultrafiltrated bean cooking wa-
ter
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Fig. 4. Effect of resin type and extract/resin ratio on
color of ultrafiltrated bean cooking water
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Table 2. Effect of different ion exchange resins on oli-
gosaccharide contents of ultrafiltrated bean cooking
water

Resin ERRY Stachyose Raffinose Sucrose
Control 0.47 0.07 0.74
Cation exchange resin
(SK1B) 1.0 0.24 0.03 0.30
2.5 041 0.04 0.40
5.0 0.37 0.02 0.39
75 0.52 0.05 0.56
10.0 0.51 0.05 0.73
Anion exchange resin
(WA30) 1.0 0.22 0.03 0.25
2.5 0.34 0.04 0.43
5.0 0.39 0.05 0.51
7.5 0.51 0.05 0.56
10.0 045 0.07 0.81
Mixed resin
(SK1B : WA30=1:2, w/w)
1.0 0.27 0.03 0.31
2.5 0.36 0.04 0.36
5.0 0.38 0.04 042
7.5 0.35 0.07 043
10.0 0.51 0.07 0.83
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Table 3. Proximate composition and optical density of 2-step ultrafiltrated bean cooking water treated with ion

exchange resins at different ERR

Resin ERRY Solid Ash Protein Stachyose  Raffinose Sucrose O.D. at

type (%) (%) (%) (%) (%) 420 nm
Control 2.52 0.29 112 0.50 0.07 0.84 0.211
Cation 1.0 1.03 0.00 041 0.33 0.06 0.45 0.092
exchange 25 1.21 0.01 0.84 043 0.05 0.68 0.136
resin 5.0 1.73 0.06 0.94 041 0.06 0.67 0.126
(SK1B) 7.5 1.99 0.08 1.14 0.44 0.06 0.74 0.158
10.0 2.05 0.05 1.26 0.45 0.04 0.73 0.164
Anion 1.0 1.00 0.02 <0.01 0.26 0.03 0.43 0.012
exchange 2.5 1.80 0.09 <0.01 0.38 0.03 0.64 0.058
resin 5.0 1.98 0.20 <0.01 0.40 0.07 0.73 0.108
(WA30) 7.5 1.93 0.22 0.09 0.38 0.10 0.69 0.113
10.0 2.04 0.24 0.32 0.42 0.05 0.69 0.133
Mixed resin 1.0 125 0.00 <0.01 0.29 0.04 0.44 0.006
(SK1B : WA30 25 1.67 0.02 <0.01 0.36 0.06 0.61 0.025
=1:2) 5.0 1.80 0.07 0.06 041 0.06 0.73 0.039
7.5 1.92 0.14 0.11 045 0.10 0.75 0.090
10.0 2.05 0.14 0.27 0.42 0.05 0.73 0.108

YExtract/resin ratio
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