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Studies on Mold Dextranases

1. Dextranase Production by a Strain of Aspergillus ustus
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ABSTRACT

In search of dextran-hydrolyzing

checked for their ability to produce extracellular dextranase.

enzymes, approximately 500 strains of molds were

Seven strains capable of

producing dextranase were screened, and among them, one strain belonging to Aspergillus

genus showed greater activity than the other. The strain was identified to be Aspergillus

u#stus and the most suitable culture conditions for the enzyme production were determined.

INTRODUCTION

Enzymes capable of degrading dextran are
potentially valuable for fundamental research
as well as for practical application.

Recently, have been

many experiments
made on the inhibition of dental caries and
plaques by hydrolysis of extracellular polysa-
ccharide with dextranase(Guggenheim and
Schroder, 1968; Caldwell et al., 1971; Keys
et al., 1971; Murakami ef al., 1971;

1972; Staat and Schachtele,

Schachtele and Staat, 1975).

Numan

et al., 1974;

Several molds and bacteria have been
reported to produce extracellular dextranases
(EC 3,2,1,11) when grown in media contain-
ing dextran as the sole source of carbon.

Reports have been made on dextranase
originating from Penicillum(Pen.), Spicaria,
Aspergillus(Asp.) (Tsuchiya et al, 1952), Bac-
teroides(Sery and Hehre, 1956; Staat and
Schachtele, 1976), Lactobacillus bifidus(Bailey
and Clarke, 1959),
Porath, 1966), Fusobacterium{(daCosta et al..
1974), Streptococcus mutans(Guggenheim and
Burckhardt, 1974).

Tsuchila et @l.(1952) have reported that

Cytophaga(Janson and
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Pen. lilacinum, Pen. funiculosum, Pen. verru-
culosum, Asp. niger, and Spicaria produced
considerable amounts of extracellular dextra-
nase in submerged culture.

Miraoka et al.(1972) have reported that
Asp. carneus shows good dextranase produc-
ing ability.

In the present paper, molds producing dext-
ranase were screened and identified the strain,
and the culture conditions suitable for the

enzyme production determined.
MATERIALS AND METHODS

1. Experimental materials

One hundred strains of molds received from
Dept. of Biology, Kon Kuk University and
approximately 400 strains were isolated from
decayed leaves, soils, and food. These strains
were incuvated on selective medium.

2. Detecting of dextran-splitting molds

The molds were grown on selective medium
at 30°C for 5 days forming a clear zone
around the colony several hours after the
addition of ethanol(99.5%) to the plate were
considered to be the dextran-splitting molds

(Matsuda, 1976). The selective medium con-

taining 1% dextran(M.W. 70,000, Meito
Sangyo Co.), 0.3% NaNO;, 0.1% K:HPO,,
0. 1% KCL 0. 0596 MgSO47H20, 0. 001%

FeSO,-7TH.0, and 2% agar.
8. Identification of strains
The selected 7 strains of mold were incub-

Lee: Studies on Mold Dextranases 189

ated on Czapek’s solution agar, Malt extract
agar at room temperature for 12 days to 2
weeks, and were observed colony morphology
and characters under the microscope. Taxon-
omical studies were based upon examinations
of morphological and cultural characteristics
by Raper and Fennels method(1965) and Raper
and Thom method(1945).

4. Enzyme activity

The mold was grown in 100ml of culture
on a reciprocating shaker. The medium used
for the propagation of the mold and the prod-
uciton of the enzyme contained dextran and
yeast extract(Table 1). After incubation, the
mycelium was removed by filteration and the

culture liquors assayed.

Table 1. Chemical composition of media

Dextran 10g FeS0,-7H,0 0.001g

NaNO; 2g Yeast extract 5g

K;HPO, ig Malt extract 5¢

MgS0,-7TH.0  0.5¢ pH 7 D.W. 1L

KCl1 0.58

To determine dextranase activity, 5ml of
culture filtrates were adjusted to about pHS. 1

and added to 10ml of acetate buffered
(pH 5.1) dextran solution(2.5%).
tures were held at 40 °C for 10 minutes at

The mix-

which time enzyme action was stopped by

acidification with sulfuric acid. Reducing

power was measured by the method of Somoyi
(1945).

Table 2. Chemical composition of media and factors (per 1)
NaNO, 2g K;HPO, 1g
Basal Medium KClL 0.5g FeSO,-TH,0 0.001g
MgSO0,-7H,0 0.5g Malt extract 5g
Dextran concentration 0.25% 0.5% 1.0% 2.0%
Yeast extract concentration 0.5% 1.0% 2.0% 5.0%
Effect of temperature 20°C 24°C 28°C 32°C
Effect of initial pH 5 6 7 8 9
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Table 3. Morphology of Penicillium sp.

[Vol.18, Nc 4,

A B C D E
Conidial stage Penicili Biv.-As. Monov. Biv.-S As.-D. As.-Ve.
Color Dull green Blue green Pinkish Brownish Green
brown white
Condiophore Origin Basal Basal Basal Basal Basal
Marking Smooth Smooth Smooth Smooth Rough

As. : Asymmetric

Ve. : Velutina

Biv. : Biverticillata

S. : Symmetrica

One unit of dextranase activity was defined
which liberated

reducing sugar equivalent to one ; mole of

as the enzyme quantity

glucose per minute under the condition.
5. Culturel factors affecting dextranase
production
Optimum temperature, dextran concentration,
yeast extract concentration, and pH were
examined(Table 2).

RESULTS AND DISCUSSION

1. Comparison of dextran-splitting ability
among surveyed strains

Of 500 strains checked, only 7 strains were
found to secrete dextranase. One of them
belonged to genus Aspergillus, five of them
to genus Penicillium(Table 3), and one was
not identified.

A strain belonging to Aspergillus was most
active in producing dextranase.

2. Identification of strain

Colonies on Czapek’s solution agar at 12
days at room temperature(24~26°C) spreaded
broadly, 5.0 to 6. 0cm in diameter.

Sporuating abundantly from the basal myce-
lium and from aerial hyphae, exudate lack-
ing, reverse in yellow shades. Conidial heads
radiate, persistently gray from the yellow
brownish - conidiophores, mostly 100 to 120
pm in diameter.

Conidiophores mostly 600 to 800 #m long
by 5 to 6 p#m but commonly up to 2 to 3 mm

D. : Divaricata Monov. : Monoverticillata

in length when produced at margins of older
colonies. Vesicles hemispherical to subglobose,
10 to 20 xm in diameter. Sterignata in two.
series, primaries 4.3 to 6.5 by 2.5 to 3.5
#m, secondaries 4.3 to 6.0 by 2.5 to 3.0 ;im.

Conidia globose, 3.0 to 4.5 um, roughened..
Hiille cells are elongated and much twisted.
Colonies on malt extract agar growing more
rapidly attaining up to 7 cm in diameter in
one week to 10 days, sporulating abundantly
in slightly dark shade near gray.

Exudate lacking, reverse in dull olive-brown
shades.

Hiille cells produced more abundantly than
on Czapek’s agar.

The strain was identified as Aspergillus
ustus.

3. Cultural factors affecting dextranase

production

The effect of varying the concentraion of
dextrans and yeast extract is shown in Fig.
1 with Asp. ustus. 195 dextran and 2% yeast
extract were the optimal nutrients levels(Fig.
D.

The effect of temperature of culture on
production of the enzyme was investigated.
As shown in Fig. 2, enzyme yields was highest
at 28°C.

The enzyme production in media of various
initial pH values is illustrated in Fig. 3. The
optimum pH was 8.

The results indicated that 125 dextran and

2% vyeast extract are good nutrients level
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Fig. 2 Effect of temperature on dextranase prod-
uction
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production is illustrated in Fig. 4.

The time course of the enzyme

culture time (days)

Fig. 3 Effect of initial pH of culture on dextranase
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Fig. 4 Time course at optimal conditions on dext-

ranse production

The author could cobtained the culture broth

showing 130 units dextranase per ml by
cultivating the mold under the optimal cond-

ition(Fig. 4).
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T % 5 strains® Penicillium genuse] %37, 1 strain-& Aspergillus genuse] 23}, 1 strain®. EA4 % 4
9t 7 straing R 5ol s kst Aspergillus genusol] &&= L7 F3y 7 A Aspergillus ustusg)
2.7 dextranased 4 44l& z7.& basal mediumd] 1% dextrans} 29; yeast extract® 2 7}ar A4 okl
A k2T 28°Cot #4109l on, initial pHE 8,025 7} Fztdeh, A2 2R A 695 mick ok 130
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