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Preparation for the simplified separation of chitosanoligosaccharides from enzymatic hydrolysate was investigated. Two
different types of chitosan beads as substrate were prepared as organic- based bead by W/O emulsion method and
water-based bead by alkaline treatment. The average size of organic-based bead was 200 ym and that of water based
beads were 4000 ym, 200 ym, 30 ym in diameter, respectively. Enzyme stability was maintained over 80% at pH 6
after 24 hours. The optimal condition for the production of chitosanoligosaccharides was at pH 6.0, 50°C, and 40U
(200U/g-chitosan), According to final oligosaccharide concentration, water-based bead showed the similar result with that
of organic-based bead, even though it had smaller surface area attacked by chitosanase than that of organic-based
bead. It is probable that the structure of water-based chitosan bead was looser than that of organic-based bead, so
enzyme penetrated easily into the bead structure. For the oligosaccharide production versus surface area, the different
size of water-based beads was investigated. Maximal production yield was observed in the 30 pm beads.
Consequently, the water-based chitosan bead was better than the organic-based bead in this reaction system.
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Figure 1. (A) Schematic diagram for enzyme reaction system and
simplified filtration of products and substrate after reaction. (B)
Organic based Chitosan Bead(OB) and Water based chitosan
Beads(WB, Ws, Wss). (1): OB(200 ym in diameter), (2): WB(4000
um), (3): Ws(100 ym), (4): Wss(30 pm).
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Figure 2. Stabilities of chitosanase at various pHs. Symbols : pH6.0
(@), pH7.0(O), pHB.0(¥), pHO.0(V).
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Figure 3. Time course of chitosan hydrolysis with chitosanase at
various pH. Symbols : pH6.0(@), pH7.0(0), pH8.0(¥), pHI.0(V).
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Figure 4. Chitosan hydrolysis with various concentration “of
chitosanase at 40°C(A), 50C(B), 607C(C). Symbols ; 20U(100U/g)
(@), 40U(200U/g)(O), 80U(400U/g)(V).
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Figure 5. Comparison of chitosan hydrolysis rate of water-based bead
(@) and organic-based bead(O).
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Figure 6. Photographs of organic-based chitosan beads(A) (diameter :
about 200um) and water-based chitosan beads(B) (diameter : about
4000ym and about 2000ym) before(B-1) and after drying(B-2).
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Figure 7 Comparison of chitosan hydrolysis rate of different size of
water-based chitosan bead. Symbols ; 4000 ym in diameter (WB)(@),
100 ym in diameter (Ws)(O), 30 ym in diameter (Wss)('W).

S 9le WAl AAER 598 weEAdHw 4]
bead®] #E=7}F U Folok AR F I
Zpol7E 9tk W/O  emulsionq ] AL N
chitosan TEAS) 44 843 WE BALH
A QEFse TS dor dud 7xE 7HE
o}, 54 beadd] A

QolH 7] ¥3}o] chitosan bead®] &= AZE ZAIHUG-
F71% bead9} 54 beadE FHTE FES| AR T oE
&9 ¥TE 10%94 100%% E53] swellng 3}2aA HH
3] mEsle] =& solvent dehydration o g FES AA
sttt 973 AxE Chitosan beadZ <S4 E|2] beads}
ANE ulm, 2431y, Figure 63 7Zo] $7]4 beade

Korean J. Biotechnol. Bioeng., Vol. 15, No. 4

o, = @
@lon, = @

(GIcN); =
(GicN),

(GleNY; =)
(GloN), =

S 0B WB Ws Wss

Figure 8. Thin layer chromatograms of chitosan hydrolysates at 50°C.
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Figure 9. HPLC chromatograms of chitosan hydrolysates. S:standard,OB:
organic-based(200ymm), Wss(30um), Ws(100um), WB(4000m): water-based.
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