S ME788]2] A 149 A 63
Korean J. Biotechnol. Bioeng.
Vol. 14, No. 6, 639-642(1999)

JIEUSLG YiE AT OEA &S
oI N-As R A S
OSCEn METE
(B 1 1999. 10. 21., A&l 1 1999. 12. 17)

Stepwise Addition Technology for the High Yield Production of
Chitosanoligosaccharide

Ki-Sun Lee, Seung-Mo Kim, and Hyun-Soo Limt
Department of Biotechnology, Yosu National University, Yosu 550-749, Korea

(Received :

1999. 10. 21,

Accepted :

1999. 12. 17.)

Optimization of the chitosanacligosaccharide production was studied with chitosanase. The optimum conditions for the enzymic
reaction have been determined. Enzyme stability was maintained above 90% after 6 days at pH 5.0. The optimum initial
reaction rate was appeared in 1.0% of chitosan solution. The production yield of chitosanoligosaccharides was over at 0.

4%

~2.0% of chitosan. At 4.0% of chitosan solution, however, the production yield was decreased to 64.6%. To increase

the yield, stepwise addition of substrate into the reactor was investigated. In this case, the yield was increased from 64.6%
to 83.2% and the final concentrations of chitosanoligosaccharide was 12.26 mg/mL. By TLC analysis, most of the

chitosanoligosaccharides produced were 3-5 mers.
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Figure I. The production of chitosanoligosaccharide according to various
concentration of chitosan.
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Figure 2. Initial enzyme reaction rate with various concentration of
chitosan.
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Figure 3. Thin-layer chromatography analysis of chitosanoligosaccharide
compositions. S; standard.
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Figure 4. The production of chitosanoligosaccharide by the stepwise

addition. -@-; stepwise 1 (1), - stepwise 2 (7). Ml stepwise 4
(1), -[F; stepwise 6 (1).
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Table 1. Apparent yield of chitosanoligosaccharide to stepwise addition
method.

Adding time(hr) of

Reactor protocol 1% chitosan Yield (%)
Stepwise 1 5, 10, 1S 74.5
Stepwise 2 4, 8, 12 30.3
Stepwise 3 3,6 9 774
Stepwise 4 3, 10 754
Stepwise 5 4, 8 78.1
Stepwise 6 3, 6 832

Table 2. The remaining activity of enzyme according to various strategy.

Chitosan concentration Residual enzyme

Reaction type

(%) activity(%)
Batch 20 66.21
30 64.14
40 21.38
Stepwise addition Stepwise 1 2552
Stepwise 4 2347

Figure 5. Thin-layer chromatography analysis of chitosanoligosaccharide
compositions by the stepwise addition method. Stepwise 1(A), Stepwise
6(B).
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