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Characterization of Exo-dextranase from Aspergillus ustus

Kon-Joo Lee and Hyung-Hoan Lee
Molecular Microbiology Laboratory, Department of Biology, Kon Kuk University, Seoul 133, Korea

Abstract: Exodextranase from Aspergillus ustus was purified by chromatography and charac-
terized by various conditions. The optimal pH of the purified dextranase was 6.5 and this enzyme
was maximally activated at 40°C. The enzyme was stable at the temperature below 50°C. The
enzyme was markedly inactivated by Hg?", Cu?", KCN and Co?", but Ba?", Fe?*, cysteine,
EDTA, and ascorbic acid enhanced the activity of the enzyme. The main products from the
hydrolysis of dextran incubated with the dextranase were glucose, isomaltotriose and oligosac-
charide. When dextran was incubated with the mixture of pullulanase and a-amylase, it was
hydrolyzed into glucose, isomaltose and oligosaccharide. Polysaccharides in the decade teeth
powder were hydrolyzed by the dextranase into glucose, isomaltotriose and oligosaccharides. In
the hydrolysis of the teeth powder with the mixture of dextranase, pullulanase and a-amylase
were proved to be simiar to the dextran hydrolysates.
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Effect of pH on the activity of Asp. ustus
dextranase.

Dextran was dissolved in 0.01M acetate
buffer solution of the indicated pH values.
to give a final concentration of 2.5%. To
5ml of the substrate was add 0.1ml of the:
enzymes- and the reaction mixture was:
incubated at 40°C for 1 hr.

Fig. 1.
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Effect of temperature on the activity of
Asp. ustus dextranase. The reaction mixture
in 0.01M acetate buffer (pH 6.0) was.
~incubated for 1 hr. at various temperatures.
The substrate concentration was 2.5%.

Fig. 2.
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Fig. 3. Effect of temperature on the stability of
. Asp. ustus dextranase.
The enzyme solution in 0. 01M acetate buffer
(pH 6.0) was incubated at various tempera-
ture. After 20, 40, and 60 minutes, it was
cooled and subjected to the assay of residual
activity by the Somogyi method.
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Table I. Effect of some metal-salts, chelators and

other chemicals on activities of dextranase.

Chemicals ;zfil‘?ﬁ?(i%g) Chemicals alzteiréliati;(i %g)
None 100 AgNO; 92
Zn(AcO); 9%  FeCl, 69
Mn(AcO). 98 KCN 72
Cu(AcO): 82 EDTA 118
Co(AcO); 90 Ascrobic acid 105
HgCl, 4 Glutathione 97
Ba(AcO). 87 Cysteine 104
Pb(AcO); 96

* One ml of enzyme was mixed with 0.5ml of
20mM test solution at pH 6.0 after incubation
at 40°C for 1 hour.
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Fig. 4. Thin-layer chromatgraphy of reaction pro-
ducts resulting from degradation of dextran
(Meito Sangyo Co.) by purified Asp. wstus
dextranase.
G: standard glucose D: dextranase

P: pullulanase A: a-Amylase
DA: D+A, DP: D+P, DPA: D4+P+A
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Fig. 5. Thin-layer chromatography of reaction pro-
ducts resulting from degradation of dextran
(Sigma) by purified Asp. ustus dextranase.
G: standard glucose D: dextranse

P: pullulanase A: a-amylase
DA: D+A, DPA: D+P+A, DP: D+P
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Flg. 6. Thin- Iayer chromatography of reaction pro-
: ‘ducts resulting from degradation of teeth
power by purified Asp. ustus dextranase.
-G standard glucose P: pullulanase
D: dextranase A’ a-amylase
DA: D+A, DP: D+P, DPA: D+P+A
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Fig. 7. Gas chromatogram of silylated rteaction
products resulting from degradation of dex-
tran (Meito Sangyo Co.) by purified Asp
ustus dextranase.
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Fig. 11. Gas chromatogram of silylated reaction
products resulting from degradation of
teeth powder by purified Asp. wustus dex-
tranase and pullulanase.

A: glucose B: isomaltotriose
C: isomaltose
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Fig. 12. Gas chromatogram of silylated reaction
products resulting from degradation of
teeth powder by purified Asp. ustus dex-
tranase, pullulanase and a-amylase.

A: glucose B: isomaltotriose
C: isomaltose.
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