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Effects of Ultrafiltration on the Production of Xylooligosaccharides
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Abstract

Crude xylooligosaccharides(XO) were separated with a cellulose membrane (10,000 molecular weight cut-
off). Flux variation was measured at transmembrane pressures of 5, 10, 20 and 30 psi, while flow rates were
maintained at 100, 200, 300 and 400 ml/min and temperatures at 10, 20, 23-25 and 30°C. Optimal conditions
were found at the transmembrane pressure of 20 psi, the flow rate of 300 mi/min and the temperature of
23-25°C, where the flux was decreasing with time by 62% after 200 min. Total sugar, total solid and ash
contents were rather independent of ultrafiltration but protein was removed up to 55% from crude XO.
Especially, the use of ultrafiltration was very effective for decolorization (84%) of crude XO. These results
suggest that ultrafiltration is a useful method for the primary purification of XO.
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Fig. 1. Schematic diagram of ultrafiltration experimental
system.
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Table 1. Analytical conditions for xylooligosaccharides by
HPLC

System Waters HPLC system (Model 510)
Column Carbohydrate analysis column
(4.6x250mm, Waters)
Detector RI detector (R401)
Mobile phase 75% Acetonitrile (Fisher, Co.)
Flow rate 1.4 ml/min
Injection volume towl
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Fig. 2. Effect of average transmembrane pressure and
feed flow rate on permeate flux at 23-25°C.
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Fig. 3. Effect of average transmembrane pressure and
temperature on permeate flux at feed flow rate of 300 ml/
min.

Aaigieol s 2t AAHNC R flux®] F7HEel A
338 Zhasled o]9) $-(1998)2]"Y A2} F-ALEE mass-
transfer controlled regions BT} o]43e] ApllA] 4]
29 ] §4-S 300 mimin, 2A W HJIHL 20
psiel i},

220 U2 flux HE}

AlRe &% W3] mE fluxd] W3S A
A8 2= 9 9 Ao S WAy fluxE FE
adchFig. 3). A 8% fejage] 24l o
S FRGE 30°Colstell Az} 10°C THALR o
£ Fo] MAsEI, AeAduiel 23-25°CelME AE
toich #aAAR H4 FHaewq °CelM M F
2 fluxE Bgen 20°Cek Ale]l 23-25°Coll M= #
Abgl efAkel gl Zrlel whE flux F7HE #EE 4
siet. 227} Al ot KA " A, &
dx F7 9 84 A Fob Fo89 fluwt $7t
e Hgod, o gk USRS Auxd] F7)
&2, 4EH Frlel upE ot Bdell AR} F9] g
Aoz zhdslgelth e o g sheME T £
woA] 8-2lo] geld} e YAATFEE HAHE v ST
Z7H0A L3l dg S RE AN o|Zals|
flux} ZHAgeis Bav) gieb® A4 #x2x2e 10°C
AAE level-off B &4 4 gglen] He4d =
E gHAME level-off F4E TFT 4 gol HE
9 =l 20psi o] HHAME flux®] F7HE-2
bR A4l fluxd] S7R Z1HE 5 i

ol Ate] AjollM E wff HPe|d oA YutHor
dehtes AAY exr 1S flux) 7k

J

0.04

003 A

Flux (mllcmzlmin)

0.02

1 1 T T

0 40 80 120 160 200
Time (min)

Fig, 4. Change in permeate flux with time at average
transmembrane pressure of 20 psi, feed flow rate of 300
ml/min, and temperature of 23-25°C.
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Table 2. Effects of ultrafiltration on composition of xylooligosaccharides

Fraction Brix Soluble solids (%)  Total sugar (mg/ml) Ash(%) Protein(ig/ml)
Before UF - 38 273 12.2 0.21 148.6
After UF Permeate 36 245 1.2 0.21 66.5

Table 3. Effects of ultrafiltration on oligosaccharide contents of xylooligosaccharides

Fraction Xylose (%) Xylobiose (%) Xylotriose (%) »>Xylotriose (%)
Before UF - 7.2 26.5 50 0.1
After UF Permeate 7.2 253 4.9 0.1
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Fig. 5. Changes in color with time at average
transmembrane pressure of 20 psi, feed flow rate of 300
ml/min, and temperature of 23-25°C.
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