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Table 1 The preparation of Na, HPO, -citric acid buffer solution

0.2 mol/L. Na, HPO, Solution

{ml) (mL)
4.0 7.7 12.29
1.0 16. 47 3.53
8.0 19.45 0.55

0.1 mol/L Citric acid solution
pH

Table 2 The preparation of glycin-NaOH bufler solution

0.2 mol/L Glycin solution 0.2 mol/L NaOH Selution
(mL} (mL}

9.0 50 8.8

9.4 50 . 16.8

10.0 50 32.0
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Fig. 1 Enzyme activity as a function of temperature

pH 9.4; Ethanol:0%
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Fig. 2 Enzyme activity as a function of pH of the medium
Reaction temperature : 60 C ; Ethanol :0%

B3R ARNGERHLESRRT 5%
B, B TANBENNERARRHE BE
LEZEKEN,BHENTRER Y2mas
IER 10% B, IS HILFE TRET —F, 42 M
TRIKE 0%, BEA FRLTHES. Wik, &



652 " 4

2 #H 2003 £F

@
o

Enzyme activity
{(pmol/min - mg)

005 010 015 020 025
Ethanol content (J7¥}

bt
b=

§

Fig. 3 Enzyme activity as a funclion of ethanol content in the
medium

Reaction temperature : 60°C ; pH 9.4
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Fig. 4 The curves of intrinsic viscosity versus degradation
time for the KGM samples enzymatically degraded KGM at
various substrate concentrations

-Mannanase: 8.0 mg; Reaction temperature: 30°C
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Fig. 5 The plot of IgM,, versus Ig[ 5] for the aqueous
solution of KGM samples prepared by enzyme-catalyzed
degradation
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Fig. 6 The plot of intrinsic viscosity versus enzyvine
concentration for the KGM samples prepared by the
enzymatic  degradation reaction al various enzyme
concentrations

Substrate concentrion: 2% ; Reaction time: 20 min;

Reaction temp . : 30C;pH 9.0
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ENZYME-CATALYZED CONTROLLABLE DEGRADATION
OF KONJAC GLUCOMANNAN

QI Li', LI Guangji', ZONG Minhua’
{" Department of Polymer Science gnd Engineering ; ? Biotechnology Department , South China University of Technology , Guangzhou 510640)

Abstract Konjac glucomannan (KGM) is a natural polymer from a plant. It possesses excellent biodegradability,
biocompatibility and many unique physiological and pharmacological functions. In this work the effects of various
factors (i . e ., temperatures, pH, medium) on the activity of -mannanase was firstly studied. The results show
that 3-mannanase possesses high activity in the aqueous medium {pH 9.4) containing enthanol less than 5% ( V/V)
at about 50°C , and basically lose its activity in the medium with pH lower than 7.0 or containing enthanol more than
20% ( V/ V) ,or at temperatures lower than 30°C . Based on these results, the degradation reaction of KGM catalyzed
byf-mannanase and its affecting factors were investigated, and a series of KGM samples with different molecular
weights was prepared by adjusting the reaction conditions. Moreover, the intrinsic viscosity ([n]) and the weight-
average molecular weight (M) of the degraded KGM products were measured, obtaining the following equation: [ 7]
=5.06 x 10 * M>™ . This work makes it possible to realize controllable degradation of KGM by means of an
enzyme-catalyzed reaction, thus laying a solid experimental and theoretical foundation for further studying the
structure and properties of KGM and its derivatives,and developing new application fields of them.

Key words Konjac glucomannan, §-mannanase, Controllable degradation, Enzyme-catalyze





