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A Study on Amylase Activities of Aspergillus from Korea

SIM, Woong Seop, Kyung Ha YOON, Lack Ju BAEK, and Yung Nok LEE
(Dept. of Biology, Korea University)

Abstract

Dextrinogenic amylase and glucoamylase activities of Aspergillus isolated from
various habitat-substrates collected through South Korea are measured, and their

amylase activities are surveyed in taxonomical and ecological viewpoints.
1. A. flavus group and A. wentii group exhibited higher activities for both amylases

than others.

2. In the relations between amylase activity of Aspergilius and their habitat-sub-

strates, the strains isolated from meju and cereals exhibited predominant dextri-

nogenic amylase activity.

3. Dextrinogenic amylase activity of Aspergillus is higher in the strains isolated
from southern coast than the other regions.

4. Among the 601 strains of Aspergillus surveyed, strain No. 74 and strain No. 421

exhibited the most predominant activity for dextrinogenic amylase and gluco-

amylase, respectively.
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Fig. 1. Collection areas of the samples.
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Table 1-a. The characteristics of conidial head, conidiophore and vesicle of each species

groups.
Items Conidial Head Conidiophore Vesicle
Species groups Shape Color Marking Color Shape
A. fumigatus compactly dark green smooth green flask
columnr
A. ochraceus split dull yellow rough dull yellow globose
A, niger split black smooth colorless globose
A. candidus split yellow cream smooth yellow globose
A, flavus radiate yellow green rough colorless globose
A, wentii loosely yellow brown echinulate colorless globose,
columnar flask
A. versicolor radiate gray green smooth colorless oval
A. nidulans short columnar green smooth brown flask
A. ornatus radiate olive green smooth light spathulate
brownish
A. glaucus radiate to green smooth brownish flask
loosely
columnar
A. clavatus split blue green coarse or colorless clavate
smooth
A. ustus radiate drab smooth brownish flask or
subglose
A, cremeus radiate light trown smooth colorless globose

gray-green

Table 1-b. The characteristics of sterigmata, conidia, cleistothecia, sclerotia and Hiill

cell of each spzcizs groups.

Items Sterizmata Conidia
Cleistothecia Sclerotia Hiill Cell
-
Species group series Shape
A. fumigatus single globose not produced
A. ochraceus double globose some speciss
produced
A. niger doublz flattened not produced
A. candidus double globose produced
A, flavis single & double globose some species
subglobose produced
A. wentii single & double subglobose
A. versicolor double globose not produced not produced
A. nudulans d)rublz globoss produced
A. ornatus singla subglobose produced not produced not produced
A. glaucus single subglobose abundantly
to globosz
A. clavatus single elliptical
A. ustus double globose to produced
subglobose
A. cremeus single & double elliptical abundantly produced
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Table 3. Distribution of Aspergillus species in each group.

Species groups Species No. of strain

210
1
2
85
63
4

A, flavus A. flavus
A. parasiticus
A, flavus var, columnaris
unidentified strains
A. phoenicis

A, ficcum

niger

A. japonicus
78
17

unidentified strains
A, ochracens
A, sulphureus

ochraceus

unidentified strains
A. candidus
unidentified strains

candidus 14

clavatus A. clavatus
A, giganteus
unidentified strains
31
13

. fumigatus A. fumigatus

. versicolor A, versicoloy

A. sydowi

rh

unidentified strains
A. thomii

unidentified strains

._.
CXJ

wentii
nidulans A. nidulans
unidentified strain
. ornalus A, spinrlisis
uslus unidentified strain
A. pseudoglauncus

A. flavipes

A. itaconicus

glawcus
. flavipes

. cremeus

m;;;;m
[ QI S e S S S 7 S = )

Unidentified group
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ochraceus, A. sulphureus, A. candidus,
A. clavatus, A. giganteus, A. Sflavus, A.
barasiticus, A. flavus var. columnaris,
A, versicolor, A, sydowi, A. thomii, A,
spinulosis, A. nidulans, A. Pseudoglay-
cus, A. flavipes, A. itaconicus < 20%F
€ 3F A9 TR 59 B40
Table 1-a, 1-bs} Table 2-a, 2-bel| =43}
5=k

2. Aspergilluso| H|Ea} A8

Table 4. Mean amylase activities of Aspergillus species groups.

Amylase Activities
Species group No. of strains N -
Dextrinogenic amylase Glucoamylase
(DP) (mg/ml)
A. flavus 298 13,674.3 45.26
A. nlger 146 2,636.78 26.12
A. ochraceus 26 2,452.95 7.86
A, wentii 24 9,303.35 35.11
A. fumigatus 31 1,835.52 9.83
A, clavatus 16 4,616. 86 23.93
A, versicolor 20 4,219.26 21.86
A, nidulans 10 773.18 3.74
A. candidus 19 1,863.32 18.1
A. wustus 1 888.8 3.0
A, glaucus 1 78.4 0.6
A. ornatus 1 0 7.0
A. flavipes 1 1,618.8 4.2
A. cremeus 1 2,054.1 8.6
Unidentified 6 7,139.03 26. 49

Table 5. Amylase activities of species in Aspergillus flavus group and Aspergillus wentii

group.
. . No. of Amylase activities
Species group Species strain
Dextrinogenic amylase Glucoamylase
(DP) (mg/ml)
A. flavus A. flavus 210 12,432.7 50.99
A, parasiticus 1 2,666.4 52.2
A. flavus var. columsnaris 2 5,454.2 40.5
Unidentified strains 85 16,918.3 46.02
A, nenti A. thomii 17 8,095.3 35.25

Unidentified straiins

6 14,276.6 40.57
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Table 6. Distribution of Aspergillus species groups in each region.
Region . R
— M W LI ST GRb
A. flavus 62 36 71 128 1 298
A. niger 46 22 31 47 0 146
A. ochraceus 10 2 5 9 0 26
A wentii 3 11 6 0 24
A, versicolor 2 1 0 17 0 20
A. clavatus 10 2 3 1 0 16
A. fumigatus 1 5 12 13 0 31
A. candidus 6 1] 7 6 0 19
A. nidulans 0 0 7 3 0 10
A. glaucus 0 0 0 1 0 1
A. ornatus 0 1 0 0 0 1
A. ustus 0 0 0 1 0 1
A. flavipes 0 1 0 0 0 1
A. cremeus 0 0 0 1 0 1
Unidentified 0 1 2 3 0 6

Table 7. Amylase activities of Korean wild strains of Aspergil/us from different regions.

Amylase activities

Region No. of strain Dextrinogenic amgflase EC;lilzgoamylase
(DP) (mg/ml)
Middle inland 141 6.861.8 36.03
Southern inland 73 8.,585.7 34.22
Western coast 151 6,800.2 33.99
Southern coast 235 10,143.1 28.99
Che-ju island 1 3,134.8 34.60
Mean 601 8.332.55 32.54
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Table 8. Distribution of isolates according to the species group and the habitat-substrates.

gfoegi)es ftems K%izzi igﬁe Meju Fruit Cereal Others Total
A, flaves 114 103 11 27 43 298
A. niger 79 27 7 11 22 146
A. ochraceus 18 0 1 3 26
A. wentii 10 2 5 4 24
A. versicolor 1 3 0 7 20
A. clavatus 11 1 0 3 1 16
A. fumigatus 12 10 2 0 7 31
A. candidus 8 5 1 0 5 19
A. nidulans 3 1 0 0 6 10
A, glaucus 0 0 1 0 0 1
A. ornatus 0 0 0 0 1 1
A, wstus 0 0 1 0 0 1
A. flavipes 0 0 0 0 1 1
A, cremess 0 1 0 0 0 1
Unidentified 2 2 0 0 2 6

|
|

Table 9. Amylase activities of Korean wild strains of Aspergillus based on habitat-substrates
from which the strains were isolated.

Amylase activities

Habitat-substrates No. of strain Ir);(»t;rmogemc amylase Glucoamylase
(DP) (mg/ml)

Bread & Korean cake 250 6,759.1 34.58

Meju 163 10, 852. 6 32.24

Cereal 49 10,708.1 37.33

Fruit 30 8,368.7 32.38

Others 109 6,524.3 26. 46

Mean 601 8.332.55 32.59
lase® 4 2] A% Z zle]d el z] ook genic amylase&} glucoamylases] B4 2 =+

Z)u} dextrinogenic amylase 3-AJ ol 4 = o Z- &7 wlmsled  dextrinogenic amylase
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Table 10-a : Selected strains having predominant amylase activity strains for dextrinogenic
amylase.
Strains number Species Substrate Collection area Activity (DP)
74 A. flavus bread Pusan 38, 856
204 A. flavus meju Kwangju 37,333
487 A, flavus fruit Kunsan 36,604
21 A. flavus bread Pyungtaik 30,243
263 A, wentil fruit Jeonju 29, 760

Table 10-b Seclected Strains having predominant amylase activity strains for glucoamylase.

strains number Species Substrate Collection area Activity (mg/ml)
421 A. flavus Korean cake Kunsan 111.0
122 A, flavus Korean cake Suweon 104.0
369 A. flavus meju Samcheosnpo 101.6
282 A. flavus bread Kwangju 94.8
438 A, flavus bread Kunsan 93.6
10-a8} 10-bell 4 2 wpe} 7ro] dextrino- veby 2 glucoamylase 4§ 4 50| -7 T
genic amylase 450 ¢4 FFAE  FrHEHA TFLEE 4210 s AHE &
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