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ABSTRACTS

Intensive taxonomical studies of the Aspergilli have long been made. Altogether 132 species and
18 varicties are recognized in the book “The Genus Aspergillus” written by Raper and Fennell
{1965). in contrast to 77 species, 8 varieties and 4 mutations in “A Manual of Aspergilli” written
20 years earlier by Thom and Raper (1945). Classification of the Aspergilli by Thom and Raper
{1945) aud by Raper and Fennell (1965) have been based mainly upon morphological and cultural
characteristics, even though in some cases it is helpful for accurate identification to examine in
detail both physiological and biochemical activities.

In Korea there are many kinds of foods fermented naturally without the employment of selected
microorganisms, and there are, of course, many different microorganisms serving in the fermentation
of these foods. The most common among these are the Aspergilli. Because Korea has more naturally
fermented foods than other countries, thz distribution and biological properties of the Aspergilli. in
Korea are more variable,

Taxonominical studies with 36 strains of the Aspergilli werc based upon the examinations of
morphological, cultural, and physiological characteristics. Nineteen strains indigenous to Korea were
selected from a lot of strains which had been isolated from meju and kokja and one strain from soil.
They were identified according to the group key of Raper and Fenneil. Ten strains were donated by
Dr. Hesseltine of the Northern Utilization Research and Development Division in the U.S.A. From
the Asp. japonmicus supplied by Dr. Hesseltine, a white mutant was isolated and also studied. Two
strains were donated by Dr. Murakami of the Research Institute of Brewing in Japan, and four
strains came from Korean industrial companies. The results of this study are as follows:

1. Three strains of the Asp. niger group isolated from meju and/or kokja were identified as
Asp. pulverulentus {one strain) and Asp. niger (two strains). The formation of sclerotium and the
length of conidiophore distinguish the two strains of Asp. niger.

2. All tested strains of the Asp. niger group were divided into 4 subgroups on the basis of their
amylolytic enzyme systems. The first group is characterized by strong activities of saccharogenic and
dextrinogenic amylase. Asp. kawachii, Asp. usamii and Asp. foetidus are included in this group.
The second group has medial activity of dextrinogenic amylase and medial or strong activity of
saccharogenic amylase. Asp. awamori, Asp. niger and Asp. pulverulentus arc included in this
group. The third group has weak activity of dextrinogenic amylase and medial activity of sacchar-

-ogenic amylase. Asp. phoenicis and Asp. carbonarius are included in this group. The fourth group
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has weak activities of saccharogenic and dextrinogenic amylase. Asp. japonicus is included in this
group.

3. Five strains among 8 strains of the Asp. flavus group isolated from meju and/or kokja were idc-
ntified as Asp. flavus (4 strains) and Asp. oryzae (one strain}. Three strains could not be exactly
identified using the group key of Raper and Fennell. The diffcrentiating characteristics for 4 strains
of Asp. flavus are the shape of wesicle, the color of reer of colony, tho length of conidiophore.
and the formation of sclerotium.

4. When all test strains (15) of the Asp. flavus group were inoculated in three kinds of mediurm,
6 strains among them produced kojic acid in Czapeck’s Dox medium, 9 strains in Katagiri and
Kitahara medium, and 13 starins in malt extract medium. Two strains amcng 4 strains of ssp.
oryzae produced kojic acid in malt extract medium and the others did not.

5. One strain of the Asp. nidulans group isolated from meju was identificd as Asp. nidulans.
This strain exhibited strong arylsulfatase activity.

6. One sirain of the Asp. glaucus group isolated from soil was identified as Asp. ruber.

7. One strain of the Asp. ochraceus group isolated from meju and/or kokja was identified as Asp.
ockraceus. This strain exhibited strong protease activity.

8. One strain of the Asp. clavatus group isolated from meju was identified as Asp. clavatus.
Arylsulfatase activity of this strain was not noticed.

9. One strain of the Asp. fumigatus group isolated from meju and/or kokja was identified as Asp.
Sumigatus.

10. Two strains of the Asp. versicolor group isolated from meju and/cr kokja were identified

as Asp. versicolor and Asp. sydowi. These two strains exhibited strong arylsulfatase activity.
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Table-1. Tested strains and sources

Strain No. Name of Strains Received or isolated from

NRRL (U.S.A0
NRRL (U.S.A3
NRRL (U.S.AD
NRRL (U.S.A3
NRRL (U.S.A0
NRRL (U.5.A.

79 A. niger

123 A. phoenicis

74 A. awamori

126 A. foetidus

122 A. carbonarius
127 A. japonicus

128 A. japonicus mut.
40 A. kawachii Brewing industry
Brewing industry

Meju (also from kokja)

Meju (also from kokja)

56 A. usamii

1 A. niger

2 A. pulverulentus
57 A. usamii Brewing industry

Meju (also from kokja)
NRRL (U.S.A)

Brewing industry

54 A. niger
72 A. oryzae
113 A. oryzae
Meju (also from kokja)
NRRL (U.S.AD

RIB (Japan)

RIB (Japan)

NRRL (U.S.A)

NRRL (U.S.AD

32 A. flavus Group Meju

9 A. flavus Meju (also from kokja)

7 A. oryzae
73 A. flavus
125 A. flavus
124 A. Aavus
120 A. parasiticus
121 A. effuscus

Kokja (also from meju)

Meju (also from kokja)

25 A. flavus Group
71 A. flavus Group

85 A. flavus Meju (also from kokja)
67 A. flavus Kokja (also from meju)
118 A. flavus Kokja (also from meju)

6 A. nidulans Group Meju
A. ochraceus Group Meju (also from kokja)

. fumigatus Group Meju (also from kolkja)

e S A S S S O o e A - T i e e e - -

A
30 A. clavatus Group  Meju
129 A. candidus Group Meju
114 A. glaucus Group Soil
A 130 A. versicolor Group Mejulalso from kokja)
A 131 A. versicolor Group Kokja(also from meju)
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e A= Foith. = FERMK 2ml 2 Fohlin-Wu
sugar tubeo] alkahne copper tartratejiy 2ml
et FBw kil 6¥7 AAF F Y 2at
o t}2] phosphomo ybdic acid % 2ml & 7}3}ed
5&7F B 7,Kﬁ§°ﬂ A2k oy ¥ A7y
% 12.5ml 57 FRFE 7l
7%4# %5 —rﬂ FHE S o) cuvette of &

7] spectronic 20 spectrophotometer 2 520mp of] 4]

il

£

WS elo] olele] AlAbAe] whel HEE i
sizhed o},
?ﬁ?‘i@f’?ﬁﬁﬂ%(&% W
o ke mop 100
\.;4) proteaseJ F{EEE
FESRIK BUE @ BESKA 5gm & S5 50ml o

Wz 30°C SFERERel 2 A1zh HiEete] RS

e BEEMOE AFE gk
jj{g(ﬂji . _.d_MLOR 11'1'11 - /J\%R%"?oﬂ 7].{»;}_5_7_
{GFigEe 2 3|43 £ 0.1% casein 2ml & =

= A Gabe] sHohed 40°C A 1471 28

Kim: Taxonomical Studies of Aspergilli 5

g7k A el ee Ae
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Table 2. Preparation of arylsulfatase standard solutions
T T T T Mix and “dispense in 72& T
Tube No. | Phenolphthalcin solution Distilled water 16 X 125mm screw L NaCO Reading
R S | cap test tubes Nl |
1. 1ml stock solution® 50ml 2ml 6drops 5+
2. 5ml of tube 1 25ml 2ml 6drops 4+
3. 2ml of tube 1 25ml 2ml 6drops -+
4. 1.5ml of tube 1 50ml 2ml 6drops 2+
5. 0.5ml of tube 1 50ml 2ml 6drops 1+
6. 0.5ml of tube 1 100ml 2ml 6drops +
* 0.1gm phenolphthalein in 10ml of ethyl alcohol
okch. colony Biifie] M z-& A79 A123 Al122
X B & 5 A127 Al A2 9 A54%5o] & WA REOE =
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Table 3.

B Colony diameter

Colonial morphology of Asp niger Group

{Vol. 9, No. 1

Color of rear

Texture I

S&rain | ond pla;e cul(ture -

o. (5 days).cm(mean

ol e e | v

A 79 2.0 4.6 5.0 Black

A123 20 54 355 Black or grayish black

A 74 2.0 6.5 8.0 Grayish brown or grayish

black

Grayish brown or

A 126 1.5 3.6 4.3
brownish black

A 122 2.0 2.4 2.0 Carbon black
A 127 2.0 5.1 3.8 Purplish black
A 128 1.7 5.0 3.4 Creamy white
A 40 0.9 2.9 3.4 Creamy brown
A 56 1.4 4.8 5.0 Brown
A 1 1.7 5.0 5.2 Black
A 2 2.1 3.4 1.0 Black
A 54 2.0 4.7 5.1 Black

1.5 4.7 5.0 Brown

A 57

Loosely velvety Colorless or partial yellow

Loosely velvety Colorless or partial yellow

Loosely velvety Colotless or partial yellow

Velvety Dark orange
Velvety Colorless
Velvety Colorless
Velvety Colorless
Velvety Colorless
Loosely Velvety Colorless
Loosely Velvety Colorless
Floccose Yellow

Loosely velvety Colorless or partial yellow

Loosely velvety Colorless

wl = ALt 9o, (Table 3)

Comd:al head: conidial head®] 4 Z-& A40 A56
n A57E0] BES Al FlHEBE AS A
126> KRR Dzmﬁz WA BEes =iz o
g3 2 ghe FFES BT RE HA KRG
% =]l o}, conidial head & mofe tiH 2 AF
E gbs) whEIle KBS A S A7)

Aol whel BURHR WA BeRS HRR oE
ol A Hoh. 2z A2E kel vl & conidial
head ¢] & Ae] gz Wk Heldeh. W
78] E conidial head®] 27| & 24 A7} 2 A
73 o] 730+210p2 2 b3 2=z Al126°] 1104104
oz 744 Ao, (Table 4

Table 4. Morphology of conidial heads of Asp. mger Group
Strain No. l Colour I Shape ; Size (@)

A 79 Black Globose or radiate 360 * 80
A 123 Grayish black Globose or radiate 220 £ 70
A 74 Grayish dark brown Globase or radiate 180 + 50
A 126 Dark brown Globose or radiate 110 £ 20
A 122 Carbon black Globase or radiate 310 £ 50
A 127 Dark purple Globose or radiate 310 *+ 60
A 128 Creamy white Globose or radiate 160 - 40
A 40 Creamy brown Globose or radiate 130 = 20
A 56 Brown Globose or radiate 300 + 60
A 1 Black Globose or radiate 37 & 100
A2 Black Globase or radiate 730 =+ 210
A 54 Black Globose or radiate 360 4= 70
A 57 Brown Globose or radiate 300 4=

toen
-1

|
|
|
|
|
|
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Conidiophore: conidiophore & 2.2 A3 9] ol A27} 6420-£680p2 2 s} Az Al126
5] W&tz ez dubH o 2 o] A |l oF o] 690--250¢ A1280] 7301380 Al1270] 840+
ol webA = vesicles} g 0] A2 HEE 360p 28]l Ad0o] 11904+-200uc 2 ¥l m® &
A @& H7e == Aok thet.conidiophore o] o). (Table 5)

Table 5. Morphology of conidiophores of Asp. niger Group

AQtr-dm No. Markmg 1 Co]our r Length (p) ‘ Wldth (p)
A 79 Smooth Colorless or partial dark color 23604520 16£1.9
A 123 Smooth Colorless or partial dark color 19801790 15+2.3
A 74 Smooth Colorless or partial dark color 194041060 1213.0
A 126 Smooth Colorless or partizl dark color 690250 8.241.8
A 122 Smooth Colorless or partial dark color 2890+180 1547.4
A 127 Smooth Colorless or partial dark color 8401360 13*1.5
A 128 Smooth Colorless 730380 11+2.8
A 40 Smooth Colorless 11904200 12+3.5
A 56 Smooth Colorless 313041390 154-4.8
A 1 Smooth Colorless or partial dark color 17304540 15+1.9
A 2 Smooth Colorless or partial dark color 64201680 2043.8
A 54 Smooth Colorless or partial dark color 2350-+520 16%1.9
A 57 Smooth Colorless 312041380 14+4.9

Vesicle: vesicle®] mok2. 275 23] sRige] 1t A40 A56 B A5750] 4 WA do 4o =
AL273F Al28E FEEE A SEE vesicle w B 2 3k FFEEL A2 2E AL =g
°of & o ek, =z} A|zhe] A o] wa} Ag visicle®] ¥l o] = A1227} 751154 A2 7} 744254
Ikl 717 Al o). sterigmata®] FAEKRREES ¥ 2= ¥vm3 & Holn A128 A126 B Al1275 &
W A Z5 vesicle o) Ao #Hadw g 72 24-£18¢ 26451 28+10p0.2 AL Hol g
55 Yok 282 vesicle o Az-e. A128 v}, (Table 6)

Table 6. Morpho]ogy of vesicles of Asp niger Group

Strain No k Orlgme Co]our | Shape ‘ Size ()
A 79 Fertile over the entire surface Dark or pale color Globose 65116
A 123 Fertile over the entire surface Dark or pale color Globose 4643
A 74 Fertile over the entire surface Dark or pale color Globose 41+12
A 126 Fertile over the entire surface Dark or pale color Globose 2615
A 122 Fertile over the entire surface Dark or pale color Globose 75+15
A 127 Fertile over the entire surface Dark or pale color Globose or subglobose 28-+10
A 128 Fertile over the entire surface Colorless or pale color Globose or subglobose  24+13
A 40 Fertile over the entire surface Colorless or pale color Globose 4114
A 56 Fertile over the entire surface Colorless or pale color Globose 5917
A1 Fertile over the entire surface Dark or pale color Globose 58419
A 2 Fertile over the entire surface Dark or pale color Globose 74425
A 54 Fertile over the entire surface Dark or plae color Globose 66+15
A 57 Fertile over the entire surface Colorless or pale color

Globose 59417
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Sterigmata: =& Y Z& 2w A128 A40 A56 £ Z<=rh. primary sterigmata o) Zoj& A2 7}
2 ASTEL 2 A& HAY Mmholr] L 519 68128p Al122 7} 61+13px 02 A7 =™ Al128
FFEL A5 FolE ot A7AE =, A127 9 A126%5 2 7 6x1p 6+1p 9+1p0 2
el A1277 Al128-2 1 series?] sterigmata$- vl A& #Ho)gdch, (Table 7)
2+ Hlo] F3EL. BE 2series? sterigmata
Table 7. Morphology of sterigmata of Asp. niger Group
S&rs‘in i Color f Serics 3 Primary sterigmata () ‘ Secondary sterigmata{y)
| ! Length ! Width Length Width
A 79 _ Bay ochre Two 235 6—9 8.040.8 35
A 123 Bay ochre Two 21+1.5 4—5 5.44+1.0 3—5
A 74 Bay ochre Two 1645 5—=17 8.3+1.5 3—5
A 126 Bay ochre Two 9+1 4-5 7.512.0 3—5
A 122 Bay ochre Two 61113 10—12 10.1+1.4 4—6
A 127 Purplish Bay ochre One 6+t1 3-5
A 128 Colorless One - 641 3—5
A 40 Colorless Two 1345 3—5 8.1+1.3 3—5
A 56 Pale brown Two 34+£10 8—12 12.041.7 3—5
A 1 Bay ochre Two 20114 7—9 11.0+6.0 a-5
A 2 Bay ochre Two 68128 10—13 10.0+%1.1 3—5
A 54 Bay ochre Two 24-+5 6—8 8.2+0.8 3—5
A 57 Pale brown Two 34411 812 11.7+1.8 3—5
Conidia: conidia &} A 7& ww A40 A56 A57 fEfooln] 2 whe] FEL AR Aok glo
2 A128 5 @& HM A ABREE HAY YAz AL 4¢ =ivh conidiad] 3L A
Table 8. Morphology of conidia of Asp. niger Group
Strain No. Colour | Marking 1 Shape l SlZE f;u
A 79 Pale or dark color Smooth or a little rough Globose 4.41+0.5
A 123 Pale or dark color Mostly smooth Globose 3.31+0.2
A 74 Pale or dark color Rough or smooth Globose or oval  4.340.8
A 126 Pale or dark color -- Smooth or a little rough Globose 4.340.2
A 122 Pale or dark color Rough Globose 6.941.1
A 127 Dark color Rough Globose 3.340.4
A 128 Colorless Mostly smooth Globose 3.340.6.
A 40 Pale color or colorless Mostly smooth Globose 4.540.5.
A 56 Pale or dark colorless Mostly smooth Globose 4.540.4
A 1 Pale color or color Smooth or a little rough Globose 4.240.7
A 2 Pale or dark color Smooth or a little rough Globose 3.8+0.5
A 54 Pale or dark color Smooth or a little rough Globose 4.5+0.4
A 57 Colorless or pale color Globose 4.52-0.4

Mostly smooth
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o EF AAE Holu 53] A1229F A1270] A
shdeh, 2o A122) 6.941.1p o7 A =
> A123 Al127 A128 9 A2} zZbz 3.3+0.2u
3.34+0.4p¢ 3.3140.6¢ 3.840.5¢ & 2 vl
< #Hol g o}, (Table 8)

Sclerotia: sclerotia & 43 -£-

A79 A4 A122 9

Kim: Taxonomical Studies of Aspergilli

9

AL2T SellAvl & F 3l vdl = 2oghe dA 2

e WA el d

= 4Ze B fEE 4R
9L HHES P90 25=

A79s} As547} 800

~1200# A1227} 1000~1400p A127¢] 500~1700%

o] e
S}, (Table 9)

sclerotia & 4] o]

A 55 A127 o]

Table 9. Morphology of sclerotia of Asp. niger Group

Stram No. | Colour ] Shape Size (p)
A 79 Cream or buff Globose or subglobose 800—1200
A 122 Pinkish or buff Globose or subglobose 1000—1400
A 127 Cream or buff Globose or subglobose 500—1700
A 34 Cream or buff Globose or subglobose

800—1200

2. Asp. flavus group:

Colonial morphology: Czapeck’s Dox agar ZF
HiEsE R 3041°Ceoll A 597 ¥l k& colony?]
2‘—]73~: A25¢9F A710] Z+z} 5.7cm 5.8cm 2 F}ab

Holm A113 A124 A85%58 z}7+ 3.6cm 3.8

Table 10.

em 5 8.7em 2 WA A el ek, colony

el A7

= el whet Wi«

GBI A2 e

- 2w A72 AT Al21 A25 5 ATl S
M% et aA e B

il ofalzhe]l o7 F

W Hd 42 Mo LHZ] meos Wi, 2

Colonial morphology of Asp. flavus Group

Colony diameter on

Front

Strain { plate culture i
No. F <254daysf§0 cmgf%n> Colour Texture
A 79 1.8 5.0 5.4 Greenish yellow or Floceose
vellowish brown
A 113 1.3 3.6 4.0 Light green Loosely Velvety
A 7 1.6 4.6 5.0 Greenish yellow or Delicate floccose
Yellowish bay
A 73 2.0 4.8 5.0 Yellowish green Loosely Velvety
A 125 2.1 5.1 5.5 Yellowish green Loosely Velvety
(head only)
A 124 2.1 3.8 4.5 Deep green Velvety
A 120 2.1 4.6 4.9 Deep green Velvety
A 121 1.9 5.0 5.5 Greenish yellow Floccose
or brown
A 32 1.9 4.3 5.1 Yellowish green Velvety
A 9 1 4.9 5.2 Yellowish green Velvety
A 25 2.2 5.7 6.5 Greenish yellow or Velvety
umber
A 71 1.8 5.8 6.5 Greenish yellow or umber Velvety
A 8 1.8 3.7 4.5 Yellowish green Loosely velvety
A 67 1.6 4.1 4.8 Yellowish green Velvety
A 118 1.9 4.6 5.4 Yellowish green Velvety

Colour of rear

Cream

Light brown

Cream

Pale Yellowish brown

Dark purple

Light break
Break
White

Dark malmaison
Yellowish brown

Cream

Yellowish brown
Dark geenish brown
Light brown

Brown or dark purple
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e EFEE AR TR B Aok gAD
B2 BEIor Ao Wies F9 gD

o] erfFlE R HodAA dech. &
Al24%r A120 & A & BEREmS H 3 AlI3L
GF7 A9 P& Fes Hdd.

th-& colony®] MRS 2wl A729 Al1218 &
OGRS whol floccosed) gith. AT R rhag)
KPS £ Yot A125 £ sclerotia &
Hafe] 4ste] colony &fie] A zho] &M v
= RG-S e Aol 5o syl colony =
o) Az+e A72 A113 A7 A121 2 A25 £ &
A ARE me 9 B é%ﬂqﬂ1#4
TTELL dAE A e "ok, 53] sclerotia &

8

[Vol. 9, No. 1

Bl o} sclerotla® o] A% Al25 o Al18 =8

RERES

s, AS5 =
iR 4 RBES HE Ro|
7 oge] FFES AEY HolE

sclerotia & 4] o]

5] sk

2 ERt WA e = ot (Table 10)

Conidial head: conidial head 9] 2§ z-8.
ACitgt colony FiES) A Z=f Q| gFe}.
T met v oFA]zhe] wel ookt
9 TF7F gtk e] conidial head & SFAL
[fll— colony Well A= [EHAS conidial head

+£m:tg
Ry

boee Mo X

_

O

%A =k

PUCAS R

il

B4 Q9 E FFsbmeh A8 & 7o) g bk [Eii:
#k<l conidial head § z+&= 7lo] Eol dsict. =2
71 Table 11 ol 4 2= wle} o] F56] wal

A TFEL sclerotia F3o] HMES 1} mapel whe} sepset.
Table 11. Morphology of conidial heads of Asp. flavus Group
Sham No. | Colour f Shape P Size (width)p
A 72 Greenish yellow or umber Radiate 96416
A 113 Light green Radiate or defined column 400196
AT Greenish yellow or umber Radiate 190+33
A 73 Light yellow green Radiate or defined column 290141
A 125 Light yellow green Radiate or defined column 230430
A 124 Definite green Radiate, curled 210453
A 120 Definite green Radiate, curled 250372
A2l Greenish yellow or brownish Radiate or rarely columunar 50136
A 32 Light yellow green Radiate or defined column 370+37
A9 Light yellow green Radiate or defined column 470475
A 25 Greenish yellow or umber Radiate or short column 16042
*260-26
A 71 Greenish yellow or umber Defined column or radiate 851450
*1303-100
A 85 Light yellow green Mostly columnar 794-60
‘ . *31:37
A 67 Light yellow green Columnar or radiate 170471
*3404-42
A 118 Light yellow green Radiate or defined column 380148
* length

Conidiophore: conidiophore & 3w .8 F3o] u}
o thh Aol AWk 2k H35] AU A
e T el Aol A72 7} 2,880+
430 A7 ©] 2,140+940p 0.2 A A9z A124
T 210480p o7 ZbAF Zokcoh. Al121 & FH i

fﬁ“f*‘é’%ﬂ o =3 B

ﬁtn":ﬁ"%ﬂ dl7bs] g

BRell A Afiete Q&

12)

+32 conidiophore 7} 4 HA[%i%&]
1 ks Aol Kol dgink. AT2 % &R
715 conidiophore 7} KA

& & g} (Table
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Table 12. Morphology of conidiophores of Asp. flavus Group
Strain No. | Colour | Marking | Length (z) Width ()
A 72 Colorless Rough 2,880+430 7.2+1.9
A 113 Colorless Rough 1,210+450 12.342.5
A 7 Colorless Rough 2,1404940 10.6%2.5
A 73 Colorless Rough 1,060+220 9.54+2.2
A 125 Colorless Rough 970310 9.11+3.4
A 124 Colorless Rough 21080 8.241.3
A 120 Colorless Rough 4501180 9.912.4
A 121 Colorless Rough 4304170 6.842.2
/v 32 Colorless Rough 470-+110 10.6:£1.7
A9 Colorless Rough 8004220 12.743.2
A 25 Colorless Rough 5504160 9.5+2.5
A 71 Colorless Rough 7004140 8.8+4+1.2
A 8 Colorless Rough 1, 300810 11.443.6
A 67 Colorless Rough 480+1-180 10.0+2.2
A 118 Colorless Rough 5601150 12.41:2.6
Vesicle: vesicle 2] 4 =zta} moke o wel B A5 35 vesicled Fipel #tA HHE I
e AolE gloy A= HZe MmmolAY Rud £8 FY FFHE vesicle kifolul #
3. Ui A e 2 Rk o ¥I SR Falx QE A 2 4 dd o). vesiced] § ol
o)A wk Y vesicler ia] B oot AT73 T A73} Al13e] Zrz; 4548p 41t11po 2 v
L fRHERe vesicle & E3] £ v Ze F A L #elglon Al121 3 Al24 = 2 2244p
o z}cjvth. sterigmata o FHAREEE Al oA 24+3p 2 vl A& ol v} (Table 13)
Table 13. Morphology of vesicles of Asp ﬂavus Group
Strain No. Origin i (‘olour ] Shape } Size (p)
A 72 Substratum Co]orless or vellowish Subglobose 35145
A 113 Substratum Yellowish Subglobose 4111
A 7 Substratum Yellowish Subglobose 4548
A 73 Substratum Yellowish Subglobuse or elongate 33+L5
A 125 Substratum Yellowish Subglobose 29+6
A 124 Substratum Yellowish Subglobose or globose 24+3
A 120 Substratum Yellowish Subglobose or globose 2845
A 121 Substratum Yellowish or colorless Subglobose 2244
A 32 Substratum Yellowish Subglobose 3018
A 9 Substratum Yellowish Subglobose 377
A 25 Substratum Yellowish Subglobose 34+8
A 71 Substratum Yellowish Subglobose 28-1-4
A 85 Substratum Yellowish Subglobose 34112
A 67 Substratum Yellowish Subglobose 3448
A 118 Substratum Yellowish Subglobose 3547
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Sterigmata: QubA o2 Asp. flavus group £ A7 A120 A121 A32 B! A71 503 Aol oluy

sterigmata o] Ei%|-& Z U5 o] A% 1 series 2 series o] sterigmata & zZh= FFi= A73 A9 W
9} 2 series 7} 4o glo] o AAs}A e} A118%-°] ¢ c}. primary ¥ secondary sterigmata
o] ) BE 1 series 9 sterigmata & = FEE 2] ol Table 14 o] 4] B ubg} zho,
Table 14. Morphology of sterigmata of Asp. flavus Group
Slt\lrgin ! Colour ; Serics - an?ry sterlgmaté f , Second:f\r\f Steri(jmm
J ‘ Length )] ! deth (;0 Lcngth \;z) ; V\’:dth {‘u)
A 72 Yellowish Most one 9.8i0.8 3—4 7.540.9 3—4
A 113 Yellowish More onc 10.5+2.7 3—5 10.4+1.4 3—-4
A 7 Yellowish Morc one 10.3#1.5 35 8.1+1.4 3—5
A 73 Yellowish Most two 8.04-1.2 3—5 8.240.9 2—4
A 125 Yellowish More one 9.3+2.0 3-5 8.241.1 34
A 124 Yellowish More one 9.84+3.0 3—4 7.540.8 514
A 120 Yellowish Most one 8.4+1.2 3—4
A 121 Yellowish Most one 8.9+1.1 3—4
A 32 Yellowish Most one 9.142.1 3—& 6.940.5 3—4
A 9 Yellowish Most two 13.3+5.3 3—5 9.1+1.7 5—4
A 25 Yellowish More one 14.545.3 3—4 10.3+£1.8 3—4
A7 Yellowish Most one 8.5+1.1 3—4¢
A 85 Yellowish More one 12.6+3.8 3-5 10.9+3.1 34
A 67 Yellowish More two 13.5:+5.9 35 10.34-2.8 3—4
A 118 Yellowish Most two 10.3%1.7 3—5 8.9+1.4 3—4
Table 15. Morphology of conidia of Asp. flavus Group
Strain No. Colour } Marking Shape ' Size ()
A 72 Yellowish Smooth or echinulate Globose or subglobose 5.040.8
A 113 Yellowish Smooth or echinulate Globose or subglobose 4.5+0.9
A 7 Yellowish Smooth or echinulate Globose or subglobose 5.1+0.9
A 73 Yellowish Smooth or echinulate Globose or subglobose 4.4740.8
A 125 Yellowish Smooth or echinulate Globose or subglobhose 3.7+0.7
A 124 Yellowish or Coarsely echinulate Globose or subglobose 4.4+1.1
dark yellow
A 120 Yellowish or Coarsely echinulate Globose or subglobose 4.440.9
dark yellow
A 121 Yellowish Smooth or echinulate Globose or subglobose 4.31+0.8
A 32 Yellowish Smooth or echinulate Globose or subglobose 4.330.8
A 9 Yellowish Smooth or echinulate Globose or subglobose 3.710.9
A 25 Yellowish Smooth or echinulate Globose or subglobose E.241.1
A 71 Yellowish Smooth or echinulate Globose or subglobose 3.570.6
A 85 Yellowish Smooth or echinulate Globose or subglohose 5.1+0.8
A 67 Yellowish Smooth or echinulate Globose or subglobose 4.740.9
A 118 Yellowish Smooth or echinulate Globose or subglobose 3.641.0
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Conidia: = 7] =)
Aole A= dA = ATF
WA e =g, 25le dHE AR
AFF 3] A9 FgHAY G AR
<+ A120 #h2- isRE] ARl Aol Folstgirh
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A9 % A125 o] wlad AL ol
Sclerotia: sclerotia & &A%l FF& AT73
A125 A9 A25 2 A118 Foln =z M #FE 25
BBe A BEGe]z woke HRE WA SR
o]k, ZAE FFol wek ks Aol 3o

conidia®] 3 oFo WA 2 I WA IR Wl v 3 2 500~900g ] el sclerotia & 4 of 4
A ZEE T weh oA g B¢ A4 e AL25 9 1181z 2 e HEER
A7) Table 156 4] x= wpel o] A25 A85 wlek kgl o
A7 9l A72 E5) wlady T wHlolz A7L Al18 3. Aw. niddans geoap: K ES] FitE 5
Table 16. Morphology of sclerotia of Asp. ﬂavu: Group
Strain No. ; Colour } Shape { Size
A 73 Black Globose or potato shape 600—700
A 125 Black Globose or potato shape 500700
A 9 Black Globose or potato shape 600—700
A 25 Black Globose or potato shape 600—800
A 118 Black Globose or potato shape 600—900

ABL o] velvetydh colonyE 3 4 83 colony
Ele) Alo] pERol Y.
e 2o [HiEERe) conidial head & . =
17} 55130 x10020p 0] v B MEHE WA
9] Z5¥53 conidiophoreg] 7l o] & 98+-24p

o)t} vesicle & A 7.2 conidiophore & 48 73}
etz were S A R 2%
1242p 0] v}, sterigmata o 472 #FR A
Higfuo)l = 2 series ©]w primary sterigmata &
7.241.3p secondary sterigmata®] 7 o] =

7.531p o vk, o] FESHA R mEGO
9] conidia 3= = =777} 3.2+0.3¢ o] Yok, ELF
F= BF) 150~180p8] B cleistotheciad ¥k
o] &4 o] = o &= lens 2ok 8719 it
4@ escospore & ZH ascus & B Yo
(Table 17)

4. Asp. glaucus group: K| &3l A5

>,1

N

o]

O}H

71 01:;

Allde BHSEZ A 5E] =2 A 2
Sk S22 o = B U R BEEEe] colony

soFala  HURbiRe  EikE
conidial head & & A 314 = o} v oFA] 7to] o=
% colony3lw ¢ A Z-& Kij4kfo] o}, conidiophore

= mh A €2 e Hx PEeke z Hel

= 530F150¢ o] 32 vesicle & = ®oFo] HEE =
= el A mE LH"] e HHnE

2844y o] &ir}. sterigmata = 1ser-

7] &
iesolz =z o] 8.5i2.6‘u0] 9 31 e 2 con-
=z

LS IRTANCS R

=

idia = 7 sdel] NRiEsd vy moke o
Bpfol sl Z7] & 6.410.6p 1k, BS) A
F= B VA OREY FE cleistothecia® 34
Y] o f17] = 85~135pel L 2 49 ascus
= 2707 12~130l0] 82 Fol Al e
lens ®.¢F& 3 ascospore & zti=t}. ascospore?]
Z7]E 5.510.3¢x4.610.2p0] Sich. ZElx

kR g AR AxEs 18~36p 9 B
o] A EE §A4es o] Ee] dgich. (Table
17

5. Asp ochraceus group: K] 48l= T
Ad = B WA EIEES colony & FA e
colony i'f% o Az fm WA FLEEe] Yot
EGE A Rk SRS & #6Y conidial head
ol 27 300+E130p0) Y 2z e Hithe-
%l conidiphore o] ™ & /NEfslF Bz Aol
1,130£370¢ o] g of. vesicle2 EHEoln fEf 4
A fE HES Hz Zrle dddeeldx

sterigmata= 2serieso] ] 4EfH o] primary sterig-



14 KOR. JOUR. MICROBIOL. [Vol. 9, No. 1

mata®] 7o} 1843.5¢0) ¢ of. conidia &
& Ha Egele A7l 3.030.3p 0] Yo
I WA BB MRS 9 sderotia & W4
skelet. (Table 17)

6. Asp. fumigatus group:
Abe REHM®E velvety 3 colony & ® 48w =
SIAE Mt m= flEmel ol MRS K
(%4 conidial head 9] 7] 4544p X 650+25x ©]
Y2 z2z e FFid conidiophore?) o] &
35042100 o1 9l o}, vesicle®] mop& flask xLofol
I o] vl sterigmata 9] 254 0] vesicle o]
TR o] Foloh 2 golt 2kl
ok sterigmata & Iseries o] . 4m{no]v] 7o)
6.740.8p0) 3 conidial= §§f W)X HE fzolw] A
A RES 3 2 27 3,240, 200] ).

7. Asp. clavatus group: Afe) Lot T
A302 F#ke] floccosedt colony S &4 Sl
S Mol o RUGHR ShAY mi e [k
9] HFifk( conidial head 9] =7 := 1254-50p %
30033u0] ek, ME(0 ZF¥ES conidiophores] 2

ol 2,5404+1,330p o) v fmEne] FEMEEE vesicle
& L ATIIF 46T X137+24p0l ok, 1L o
= %l sterigmata += 1series o)) 7 7o)l 7+
1.4p o] #f1-8 = conidia & §fge]n] =7
40,4 218 k. (Table 17)

8. Asp. candidus group: Affo] Grpls o
AI29 £ 1599 velvety § colony & & 4 51
LSS Mg miol v Wik zhe] oo F
d ol RES HE Ao weh MR &
 conidial head¥= =z = 7|7} 50+14p o) 2 EIE
WA g vesicle® 2 77} 5.541.3p o] 2
fktol o sterigmatat- Zseries o] 3. primary sterig-

matas] o] 5141,

AR Ll

c

34 sccondary sterigmata9)
Aol 6.240.7p o] Sivh. BB 4E(a conidia
= iYZE 3670 g0l 2Bl G g
= B A A B sclerotia - =71 78 600
~800p X 650~900 ©] 9},

9. Asp. versicolor group: AKgfd 4l FE
A130 2 Al31 9} FelE 2w A150 & I
WA FRAQ e
S WERGe) 2 AI31L & IKFMRE A EHik

=
2

the] colony & Az =z AL & o
FLEEe] ¢}, conidial head & mofg T 3
B kel = Al130 0] 110E17p
A131 o] 108+18x« 0] ¢}, conidiophore = 3
T 25 sk oA 2 fRfe] v A1308 71

34
N

i

7 :77]__

T r
cip‘ A o g]}; A,] 7]_ U}»Orﬁ] 710]‘“ Z&] 30

L Jlo‘.l A

3404245 A1310] 250--85p 0] 9 o}, vesicle & -
T B A 2 el Bigeld ol A

1800] 1242, Al1310) 9-1p
= 5 o 4hE] 2series o] v A L
AL A2 HE e

o] 9}, sterigmata
A130 ¢}
ulg) A131 2 A& 48
=k Mo el o) A130 ©] primary sterig-
*nata?} 6.54:2. 4yt secondary sterigmata 7} 6--0.

p o] 3 A131 & primary sterigmataz} 6.2-0. 9y
scccndary sterigmata 7} 7.7-41g o] =k, conidia
=T T R AR Aol o JgHz
HR(ng vl nd e el e AAs
7= Al130 9] 2.840.3p¢ A1310] 3.040.3p 0]
oo ze] s S bAs 2% Hille cell & 4 opvt
£ 22 A130 2 fie] T x =) sb 12~15p
1 vls] A131 -2 ffie] @z 277 T~i6p ¢
4. (Table 17}

EIBRAY MR M BE

1. BaLE Brde] B e M S
En N E ST I O T sk R
o 2 Asp. flavus group o] ZFA #4g) T Asp
candidus group (A129), Asp.
(A130, Al31)Asp. nidulans group (A8) 75 Asp
glaucus group (A114) H-& oixbs] oF sbole,
Asp. niger group ¢ SIS vl e
Ay s} Al1269) St sl e ARS =} A5
o 7 o] A79 A74 Al A2 2 AjE
BHAE os 2 e FEEL e o
Asp. flavus group & ¥=1 A113 A72 @ A70] 7}
A 73 = A120 A124 2 A125 7} FFL kg ok,
(Table 18)

. BRI Rt JERE D dubH oE Wy
){Jﬁ{tjjcﬂ 73k RS Asp. niger group o 46}
T rFEdul 2T ke 29 R dskE)
oks of. Asp. flavus groupe] EELFIE W mE 7}
s 401 o2kl EEEEE g Held k. Ab
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1
ks
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2ol syt

versicolor group
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e '1
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Table 17. Descriptive shect of the various groups of Aspergilli other than Asp. niger Group and Asp. flavus Group.
Strain No. i A A5 A6l A All4 A9 | A130 A131
Colony  24°C .5 | 2.0 2.0 15 0.5 0.6 1.2 1.2
diameter 30°C 2.0 6.0 3.7 | 2.3 | 0.4 0.6 Lz 1.2
(5days culture). 2.0 7.0 ! 58 | 2.5 | 0.4 0.5 .2 1.2
cm 34°C : !
I i
Colon Color of basve |Ochre Grayish blue  Definite green Turgo Orange brown {White Dark blue Grayish or
ony i L L . >
morphology blue jor light bluein green or partiallgreenish blue
phology old culture pink
Texture Loosely velvety Velvety Velvety Floccose Velvety Velvety Velvety Velvety
Color of rear Cream Cream Dark purple Colorless Deep purple or|Colorless Deep purple Colorless
kakhi on
lyoung culture _
Color Yellow ochre |{Grayish blue |Green Blue green MO:SW green or |White Blue green crPale blue green
blue green _ pink in some
Conidial heads
heads Shape Globose or Columnar Short column  Divergent or [Radiate Radiate Radiate Radiate
divergent ,mro: column
Size (g 300130 45744/650126 55113/100-12 chotTnc\ 210+70 50114 110417 108118
_ , 300433
Color Yellow ochre Colorless Brown or [Colorless ‘Pale color or !Colorless Pale color or Colorless
; , greenish _ ‘colorless , colorless
Conidiopho- | W yellow ,
res Marking ‘Very rough  Smooth Smooth mEoo; Smooth Smooth Smooth Smooth
Length and 1,130370/ wco.TSo\ 98+-24/6:+0.4 m 540+1,330/ 5804150/ 96145/ 34045/ 25085/
Width (g : 12+1.5 7+1. m_ _ N.NVTS 7.14+0.7 3.340.¢ 6.2:£0.& 3.544:0.2
Origin ,_,w:wm:m”:?, Fertile upper ‘Substratum or [Substratum ISubstratum mcvm:mga Substratum Wmcvm:\ugﬁ
! ‘the half fertile upper |
i ; the half i ”
i ;
Vesicles Color Colorless or  Colorless Brown or Colorless _ Colorless or  Colorless lorless or  |Colorless
pale yellow greenish yellow ipale yellow m sale color
Shape Globese Flask Subglobose Clavate _w:rm_o,gmm or ,mcvmnoro% or |3ubglobose Subglobose
i A iglobose m~ov0mm
Size (p) ?AH% “mw.lw 1242 4617/137-+24 _me.ﬁ ,_o. 5+1.3 1242 I+l
Series Two One Two One One _rﬂio .E,éo Two
Color ‘Colorless Colorless Brown or Pale color O lorless or  [Colorless Dark or pale OEST% or
k. jreenish _ ale yellow *mamrz_mr brown'pale color
! rellow ! ! |
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Strain No. | A4 A5 | As A30 A4
T i . S SR L
iPrimary . ! ! e

Sterigmata  sterigmn. Length [1823.5 6.740.8 7.241.3 (ES 8.5+2.6 5.141.3
T ()  Width 3—5 2—3 2—3 | 2-3 37 .35
meoozmmuw ! |
sterigma- Length 110£2.4 M 7.5+1 6.240.7
ta (p) Width 2—3 _ 2—3 | P28

Color ?.m:oé or wm_:mmmr Green Blueish “w&m green or ‘Colorless
moo_olmmm ‘green ' green colorless
Marking Delicately Echinulate Rough Smooth Very rough
Conidia To:mr or ! ”
Ismooth !
Shape {Globose Globose or Globose Wm::vzcm_ ‘Subglobose or [Globose
subglobose W lelliptical
| |
Size (i) 3.020.3 | 3.210.3 i4.0+0.4 16.410.6 3.640.1
R D B S L L _ IR
Color | Purplish brown! Yellow %

Cleistothecia @ Shape : Globose , Oval |
~ Size () | 150—180 85135

Asci | Size (&) 9.2 12—13 |

——— N — _ e , [ S - \fm . I

Color m Purple red $ ‘Colorless ,
Shape , Lenticular * ,rm:animw :
| | _m ﬁ
Ascospores Marking ! 2 equatorial | Furrowed ,
| crests i | W
Size () M 4.240.3/ | 5.540.3/
| 3.840.2 | 4.640.2
| :
N S I b _ i : L
Color Pink , u | “:u&o color
Sclerotia Shape Subglobose | w | Subglobose
Size () 700-—800/ w I 600800/ ,
800—1060: | w i 650-—900
, Color , Colorless | _

Hiille cclls | Shape i Giobose & ¢ !

| i iwalled !
, k 1520 "

Size mtu

|

A130 | A131
6.5+2.4 6.21+0.9
3-5 2-3
6.010.5 7.7%1
2—2 | 2—4
Green Green
Rough ﬁo:mr
! W
|
{Globose Globose
2.810.3 3.0£0.3
w S
ﬁ
”
| |
MOEoLcwm Colorless
Globose & :%a@%% & thin
ywalled T.S:mm
“ |

_ 12—25

| 715
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Table 18. Various enzyme activities of the aspergilli
. : i Saccharogenic .

Strain No. Degﬁ;g:ﬁ?f: é&nr??g)lase 7 i (thl?nr{lngzsinits) | (Gf;g:?axsxiits) T Arylsulfatase
A 79 384 2,830 0—2 ++ 44
A 123 96 2,230 0-—2 ++++
A 74 384 1,750 0—2 ++++
A 126 1,024 1,920 0—2 +-+++
A 122 24 1,840 0—2 ++ -+
A 127 12 650 0—2 o+
A 128 12 600 0—2 + 44+
A 40 1,536 2,930 0—2 ++ -+
A 56 768 4,120 0—2 -+++
A 1 384 2,870 0—2 ++ T+
A 2 256 3,450 0—2 ++++
A 57 768 3,840 0—2 + 4+ -+
A 54 256 2,780 0—2 + 4+
A 72 8,192 2.015 24 + -+
A 113 16, 384 2,120 64 + 4+
A7 6,144 2,050 24 ++
A 73 2,048 2,150 64 =+
A 125 768 1,910 64 ot
A 124 768 1, 650 64 -+
A 120 768 1,410 96 +
A 121 2,048 2,140 32 -+
A 32 2,048 1,950 96 =+
A 9 2,048 1,950 48 &

A 25 3,072 1,610 48 +

A 71 3,072 1,600 64 +

A 85 2,048 2,010 96 +

A 67 3,072 2,020 48 +

A 118 1,536 1,750 64 +

A 16 650 64 ++ -+
A 4 256 1,950 192 +

A 5 768 1,810 96 =+

A 30 1,026 1,050 16 -

A 129 64 750 24 T

A 114 2 50 0—2 +

A 130 16 120 32 + 4+
A 131 32 420 32 ++++

d5 5 T sk DESE AR TEE As. Gt T Asp. niger goup 21 Al127 HA128
aiger group & A56 A57 B A2%0] s}A A 2 Asp. midulans group(A9), Asp. candidus group
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(A129) Asp. glaucus group (A114). Asp versicolor
group(A130, A131) 5°] ith. (Table 18)

3. Proteaseg] j&#: : Table 18¢] A ¥ =ule} 7
o] Asp. niger group B Asp. candidus group(A114)
o 2 PES Wske] vl eketm Asp. ochraceus
group (Ad)o] 7b4 Ao, zelx dupH o=
Asp. flavus group o] <3tE TS NEE A
3+ Holgd e

4. Arylsulfataseo] 1% : Table 18 ol 4 B}
o} 7ro] Asp. nidulans group (A6) Asp. versicolor
group (A130, A131) 3 Asp. niger group 5-°]
78w dEg e 2 9 FFES e

[Vol. 9, No. 1

g Aol ), - E-5] Asp. clavatus group (A30) L
PR S BolT.

5. Kojic acid ¢ HEsE: =14 Katagiri and
Kitahara wWj o} e 25 @7k wjekgr 5o Asp.
flavus group 8] kojic acid 4) AMpE-S- wlaE] HEwl
A124 s} 110mg/i00ml, A67°] 95mg/100m/,
A73¢] 75mg/100ml, A9 7} 62mg/100ml, A327}
51mg/100ml, A120 ] 40mg/100mi, Al18¢] 11
mg/100ml, A125 7} 5mg/100mi, A25 7} 2.3mg/

uml gdoh, = whe] FFEE AH g4kt o

10
kel (Table19)

Table 19. Kojic acid productivitiy of Asp. flavus group(in Katagiri & Kitahara medium)
- 75" i i Incubation period T
Strain No. (mg/lOOml)
i 4 6 8 10 16 20 25 {davsd
A 124 9.0 36.0 62.0 72.0 76.0 88.0 108.0 110.0
A T3 7.0 28.0 42.0 45.0 54.0 57.0 72.0 75.0
A 120 0 0 7.0 10.0 21.0 35.0 37.0 40.0
A 125 0 0 0.5 0.6 1.4 2.0 3.0 5.0
A 67 0 0 2.0 16.0 33.0 60.0 94.0 95.0
A 32 0.1 4.0 25.0 28.0 30.0 40.0 46.0 51.0
A 9 3.0 21.0 27.0 34.0 39.0 46.0 56.0 62.0
A 118 1.0 5.0 5.0 5.5 8.0 8.0 9.0 11.0
A 25 0 0 0 0 4] 1.1 1.1 2.3
A 72 0 0 0 0 0 0 0 0
A 113 0 0 0 0 0 0 0 0
A 7 0 0 0 0 0 0 0 0
A 121 0 0 0 0 0 0 0 0
A7 0 0 0 0 0 0 0 0
A 85 0 0 0 0 0 0 0 0

th-&-& Czapeck’s Dox wf of7]of 209 7+ W &F &t
F kojic acid o] AJAbed E WAG 2zt A
Aavus group 8] A124 A120 A32 A9 Al18 ¥
AL25 wkel A4F sgid. o
solution o 104zt woFgt 3-o] kojic acid 4§ 4
AR5 v A72 94 Al121 & A& Asp flavus
group & AFF7F A4S A T U
(Table 20)

6. tEEERO) JKKionF S} (k. A Czapeck’s
Dox wjcf71o] 20947t whokdt 5 /K¥Eion BES

malt extract

AT A+ A72 A7 A124 A121 A6 A4 A129
Al30 9 A131 58 92 viokrlsh 2oV ME
T BiE(LE dofith. = e TFEL AR
o) zholE glovt AR 38 /KK ion $ES]
e 7} gi=d] B3] Asp. niger group ©] A
gz 2 F A2 A79 A1 2 AB4 Fo) 1A A
393 of. t}-& malt extract solution of 10 42k ul)
oFjF Fo] skFiongprel wlstE 2w 4] Asp.
niger groupo] 4etg s T Fell A x Al A2 AB4
A79 A57 2 A6 So] 7k A el v}, (Table 200
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Table 20. Kojic acid productivitiy & pH change of culture medium

e Czapeck’s Dox medium Malt extract medium

Strain No. (20 days culture) (10 days culture)

_ L ) pH Koiic acid pH Koiic acid
A 79 2.0 - 2.0 -
A 123 3.6 - 3.0 -
A 74 3.0 - 3.4 -
A 126 3.5 — 3.8 -
A 122 4.2 - 2.8 -
A 127 4.0 - 4.0 -
A 128 4.1 - 5.0 -
A 40 3.7 - 4.0 -
A 56 3.5 - 2.0 -
A 57 3.4 - 2.1 -
A 1 2.4 - 1.2 -
A 54 2.1 - 2.9 -
A 2 1.8 - 1.3 -
A 72 7.7 - 4.3 -
A 113 5.4 — 4.6 + 4+ 4+
A7 7.1 — 4.2 ++++
AT 6.2 - 4.5 =+
A 125 4.5 =+ 4.3 ++++
A 124 7.0 ++ 4.9 ++++
A 120 5.5 ++++ 3.1 Ea ey
A 121 6.9 — 4.0 -
A 32 5.5 ++ 5.0 +++
A 9 5.7 +++ 4.2 +4+++
A 25 6.5 - 4.5 +++
A 71 4.3 - 5.6 ++
A 85 6.4 - 4.2 ++++
A 67 6.2 — 4.2 ++ 4+
A 118 5.7 + 4 4.2 4+ 4+
A 7.9 - 4.3 -
A 7.1 - 4.7 -
A 5.5 — 4.9 -
A 30 5.7 - 4.0 -
A 129 7.4 - 5.6 -
A 114 ? ? ? ?
A 130 7.9 - 5.5 -
A 131 7.7 - 4.1 -
Cont 7.8 - 6.0 —
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Z =

I Asp. niger group : w7 Apge] ¥H4 & 4
H ¥ 19453 ¢ Thoms} Raperz-
o] wjd 9l =27]9} Zconidia o] 7]
1 vl o] e} & Asp. niger series Asp. carbonarius
series 3! Asp. Vs ok
2 o] = 9]e) Az oo} Ficolony SEEE
7y ur-g 2 Y conidial head®] = o087 & 17
Fo2 £ dglor] 3 1965 e Raper 9
Fennell %0} r}A] o] & (1) sterigmata 2] W< @)
colony Ao M zkz vk§-E% 3 conidia & X
ok m7] 5 =2 & @ conidiophore 2] o]
5y conidial head®] zef 7] @ Mz i§) vesicle
o =0] T EEHA S A7 Sew
R % }°1 FRYEE ER & 1550 B
R B o e R B T B
A+ ¢] Raper ¢} Fennell &
=Hg] primary sterigmata 2}
S8)}A erow Al conidiophore ] 2 O]
IV PRI vesicle £} =27] 5
o] &otx slvh. zutel Eiue AHEE 1934
Ho]l Mosseray (1934a. 1934b) 7} (D) colonyiE %:
el g 5 w85 9 conidial head 2 2
Ax2 7 ¥ (3 conidophored] 7 ¢] @conidia

o] {Dsterigmata
47w

luchuensis series 5 0 &

Py |

O_u
o
o
f

He
!
el
ey R g R

rlr ko3

{f
i
N

A

““o

g =zl W e (5 vesicle?] X oF G sterigmata

o) wied W =] (7 sclerotia 4 Y B8 &

E-o] Sk 1944 ol Bip F
U S & sterigmatas] w < =} conidia o] =] ¥
zA) el 2 Asp. carbonarius Ff Asp. niger Ff
Asp. japonicus B ¥ kuro-koji mold £S5 4 Ffo 8
B2 5% t}A] conidial head ¢ A Z-s} gﬁ,ﬁ@ﬁﬁ
2358 o 2 kuro-koji moldi-§ * z X
ot JEE Sold A minkEe %17-“0—"4
} zre A dtA] A4S el ol%dxz gl
= Aol ek, A g Aol o3t Asp. nmiger
group o] F-F-& 1950 ol B 3 Al o F
A o] Fe] HEd olEE a- ¥ f-amylase of

maltase ©] 4] S ]| wste] Awamori # Niger £

:FJ e F—[u‘

i)
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Carbonarius 8% " Japonicus 8% 4 29 & Y59
v}, 19531 o] fRiF = sterigmata 2] w4 3} conidia
29 e 7 Asp. carbonarius E
Asp niger 8% Kuro-koji #F % Asp. japonicus Ff5
4-£0 2 Uz oAl Asp. japonicusfES $19
flaa 42 B i 7
vesicle 2] z1y] 2 conidiphorc o Aol Fow 4
FOR F-FF
AArE R
o} 5ol glel 4 colony &E i
g wrg-<w 9 conidial head & 27 "!
. Table 3,40 4] Ri=ule} zho] 5
b ol ArE 24 2l H £9 A
el Faste 4 A ez
73"“ upe} ehofgk A -9-7F wkr). conidia o 17
! el &) ghzuka, 19b5)9Jr conidiophore <]
710] 5. Table 5,80 vhepububeh gro] A& s
AeA vl e sbgo] wkol ol Tagh il
el s A Zhetch, wlhol sterigmata 9 Wi
< Asp. & Ehlsteel TasiA
-2 Asp. pulverulentus 23 =
FRaA vindE TE A 9 e
e )3 QoA gEde] el o
7§ 2.7} mkr}, vesicle o) meF Wz ]9} sclerotia
9 G4 % 2 YL TE A9 o g
o] A= B 8lA Wl ay

2 3R Gad $AYTely

e T

9 =7 4

colony %,

3t 9l
89 A JJFEL- -8 Asp. miger group
Hy g &y
5171 <

w2} 4]

Japonicus FE-S

sterigmata 2] =2.7]3=

==

£ ASE AT A
R EE R
t},

HEAH il s
B Rokule ot §FE- Rapcrﬁ} Fennell¢] 2
Sl weh FARRE A% EF
'ﬁfﬂé’xﬂr A2 s ok

veldete) AQEaAEdd B BT 5
200 A ke 3% (AL A2 Al & Raper
4} Fennell & 253 o) Al A54:= Asp.
niger = ¥4 SgEd o] F A Az e
Ao Al-S sclerotia & A SlA] ghi=d]  uls)
A54 = sclerotia & 4 3lsict: Ao}, A2 =
Asp. pulvernlentus 8. FHF 9=
agar o | of &= colony 3ol (L& =i
= el ol 3y

i

. Hesseltine ©_ 2

Cﬂﬂ

RN

¥] Czapeck’s Dox
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D}ul_ Aol Al o 9 uE 944 JEE 2
A% <1950>5°1 T A A B EFe o

Alg vlm g
iy "1"" °l /%D]’ 5 Asp. niger
o 24 arylsulfatase &

3OHe N EEd BEHERKY
protease A o] w =}s] w] stz kojic acide] 4}
Aol A3 fla zels HEEERCl T8 A EEA
o5 wokrle] s Ag kel Aok, wlekr] g
BRI b4 A F8-2 Asp. niger 9 Asp.
1o, ohg Moz 3y 23
S BK(L 2 BEEESe] 849 nw

FEY T4 AuFE 02 Asp. niger group o] 4l

wEEel sl g "Held 2 FeAE 3 ASP-

pulverulentus <3

usamit &+ Asp. pulverulentus 7} 717} 233l Asp
Japonicus = v k3] wlek Fgich, Ay g

Asp. Kawachii &} Asp. foetidus 7} 7}7}  zFabx
Asp. phoznicis, Asp. carbonarius 2 Asp. japonicus
T dlERE] oFYvh. MM, BELEl fie
FAE Az vas 2w Asp. niger group & 4

R o Y e HIRS I, LG 4
2] FAo] vmwa] g FoEA Asp. wsamii,

Asp. kawachii ) Asp. foetidus 7} oo %3z
B 2R WibAE A Bgo] hEREe] w &
{EHEIE A9 FYo) atAV HhEsRE
o T2 2A Asp. nmiger. Asp. awamori I Asp.

pulverulentus 7} o]of] -

5l RS WAL

u] wA

A2 hEEEC) 2 W LR EHL
3t 02 A Asp. phoenicis & Asp.carbonarius 7}

olell e 44 FEL M, ME{LEUE
2 FRt BEo 24 Asp. japomicus 8¢ 1 [faE
ARBEBL o] &g o
dA S WETe ogFHz Yd= Asp
kawachii &+ Asp. usamii % Raper 9} Fennell &
Z+zk Asp. niger &} Asp. awamori 2 [FEEY
22 J%%T ged £G4 B
, BEP AL F4E B 280 MEE
o}-L] gt A zhs| g eb, Asp. kawackiil= 194214 of
Kitahara 9 Yoshida 50] f4 st 22 4k
Bzt BB (1949a, 1949b) & -z g8 2 diastase

28] B30l

A
=3

T

Ty
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MRS adstd i idiol Asp. luchuensis
&R DAl Aotz st ok, Asp. usamii =
Sakaguchi, Iizuka %! Yamazaki (1950) Fo] A&
ek 2 [’fim <9 Kuro-koji 2 %8 ¥zl
stz 2% lizukas} Sugiyama (1965) So]
o w ]—«u}_ﬂ Asp. batatae &} 5ol ThA) o
JARE B FFolem w9 o)

Crapeck’s Dox agar ZSfikige ko] W) ok st Asp.
Japonicus £] colony o} {H%pyo 2 R FL SRANEE

Bl A1282 ZdetE: #50) mEmm O A 88
At 9] conidial head & Z13=w) uted [(n 0
A ZLAte 2ob 2 conidial head & 7t}
= o] vhEEl @A ze g & e 4] 50
£ o1 A el = AE G dow u
oh Al % JAolekm 47 Ho .

IL Asp. flavas group: =7 Jire] iy o
sl 2 Thom s} Church (1926) =& Asp.
Aavus 8} Asp. oryzae £ Asp. Aavus-oryzae group
L2 Wfyetan Asp. parasiticus 9 Asp. tamarii E-
2 FFetsieh. 2% Thoms} Raper (1945)

& Asp. fluvusoryzae group S

) sterigmata
el W& (2 conidiophore ¢] 7a'°]-‘4 HHIREE 3
conidial head ] 4 zr3l mek @ conidia <] -7_7]
2o 9 59y YyEom 2 5%07 H
Slch. 19651 el Raperst Femnelle] t}2] o] =
Skete] group#S- Asp. flavus group ° & (g}
3t (D colony2] & =)o} W& Bconidial head
9 HH @ conidia®] =7 9 He) @ sterigmata
W} 4 (5 conidiophore ] A4 Abe) &} mej o] &
WEE FHo2 F1F0s 2R o i)
W & H2 stengmata.% ¥ #®} conidial
head @ colonye] &) & £ $.2 2] 3}z conidiophore
o AolE 79 sFoa o)4dR
Aolel A A3 9o olsHm Qe grdal
ool autel WA UM (1944 o %
S Dconidia 9] 77 = gy ¢ @conidiophore
A8 FH 3 colony EHle] MgEe 3
We ey

F8h3. Asp. oryzae series B 530 @

o

ok e .
e R

T
Asp. ﬂavus—omzae group

£
fru
r-[u: Hu

[s]
Q.

El

H
Ru

49e Adg

&3] colony 2] & e
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9} conidial head 2] el guial oz wokzA
o] ule} o & cloFale ‘¥ 4= 9l =k Table 10,
ol 4] i vhsh ol 9 FEL 29T 9
@4 il o #E FANM FIAE A
SE B o= 9l zE]l3 conidia & =27 9
279 3] ¢ conidiophores] o] = Table 12,15
o UERE e Dol AAR Lol Wi
Aeld FLE FARFAGL gAARoM
sterigmata £ Wl & Asp. parasiticus & =) &3}
¥ Iseriesg} 2seriesyb 414 9lo} diuhe] cleF 3}
ok, A2 Asp. flavus group& 7| e} Aspergilli
of FFel glelA Ful TN Loz s
= melw AR AR S Herelel
vhebs A 7Heh LA
KFJ - %ol A Dr. Hesseltine © 2 .5 Zofyb
2. 4 7%= Raper o Fennell o] EfFye] me} &
A% A% pogwe Y F@Ad A7 o
b, zElz AE #EERBATY Dr. Murakami 2
E FwE 25 T A8 E BUFEAlY F
¥ FAsA FAHA o Al2d =

(1967) #pAle]l Asp. flavus 2. FHE IT2 &

HE=) 113 o]

Murakami

guoh opAl WU FHFA ATE A4
o] w5 Asp. parasiticus speare var. globosus
Murakam i2 FA¥ &9 8 24389 Az

3o} colony 2] &t conidial head o] &8 o

" 2. Raper ¢} Fennell?)
7} 741+ conidiophore 2]
Zo) 9 sterigmata | W] 2A Dskeh. o
2} A124 = Raper & Fennell 2] 259 o] u
2w Asp. parasiticus 7} o}xle] Ewd wlgich. =z
g1} A120 9 Al24 + cf Zeo] 73} aflatoxin
A2k 1) kojic acid JAHEE S A= AD 4
2} 0% EHk

conidia & =y ¢ P&

Asp. parasiticusel] o}

I CEREEEY
98 ATERABAA 2] 27 5
2 Ao A9 g 8 3 Raper 9} Fennell &
7ol wel BAG » ,]- 2% A9 Al18 A85

5l AG7 2 Asp. flavus 2 A 3¢},
FEo] AE & AL Agg) AllS L vyesicle o]

ekl gl ol ZbAb5-v ABSSE AGT-2 IRl bt
A859} Al18 & colony 31719 A 7o) o ghs] A
2 Aolv] A85 9] conidiophore &= = Z o] 7} 1]

o]

(Vol. 9, No. 1

@A 7 Aol A FEEE B 2 %
o] AG7 3 Al180o] - b zlm A8s 9
AT & sclerotia & &4 514 =l & A7 &
Asp. oryzae 2. %4 Hg=d A72 8 & FL
colony 2] ¥ ]9 conidiophore & o] g} A32

3 GG A4o) A flavusel AA 2
sterigmata 2] W} qlo] #]2] 1 series ¢ 2} o] tf

2y 28z ] HER conidial head 3 ¥ 4
A & Behbik conidial head & & 437

AA = o -

o ol Asp. flavus var. columnarius n ver. S} ch
2} 28} 3 Asp. parasiticus®} s 2 e gHa] A
Aol wl&gt Ho] gho} conidia o] s} o

a
ot A259 A71-& conidial head 2]
Uy ol Al #lo] #fEE =] & HEmo R v
37] w-Eoll Asp. flavus 7} o}y & Eeslz
2] = conidiophore ] o7} %

1 i3 2N
A 7ol Bk

ol Asp. oryzae 2
% ovdgho), 8bol Asp. zonatus, Asp. clavatoflavus,
Asp. tamarii, Asp. flavo~furcatis, Asp. subolivaceus
9 Asp. avenaceus 525 1 | 3 A o]
2kt wfela] A32 A25 ¥ A71 52 Raper 9}
Fonnell o] 3-540e] w2 54 ¢ 5 gleloh.
Selibeh hE el o) £3]% 9 WA Al13
& Asp. oryzae 5 FREFE ] 9ot BAH A
Sz mg Aoz 2 g6 g 4230 Raper
9} Fennell o] Asp. oryzae o] 7}7+A %1 colony &
MeEpksd ool g A &g Aol aA e
=2 B FUe 244 & gl
Al sty A o] a3
2A5%e 2 Ay ass B4 A
L2 b groupo] ¥ Fgl 34015 ZFe] A
& Asp. oryzae 7- Asp Aavus B} 7pgic), g3
TP ase T4 Asp. flavus group o] o} &
groupell v]&]  Asp. niger group t}-&o.Z 71E)
Helz A ZE  Asp. oryzaer} Asp. flavus ¥.cf
A3 AYgE 2o FYoh
Asp. flavus group o] )= 2 o} Z group o u]3
7reh #Helxm zeElm o)A w Asp. flavus 7}
Asp. oryzae B} Zr kg 2ol FY o Ary-
Isulfatase &4 dulz o2 Asp. flavus group
o ot group o] 3 ¥eFE BTE hehul g
o}, o}&& Asp. flavus group @ kojic acid 4@

Asp. flavus group £]

protease & ¥4 L&



Mar., 1971)

goo wms] 2e Katagiri @ Kitahara(1633)
¢}7] o A& Table 21 o] A B ulhe} 7o) 4
2] #pe] = gl ot A124 A67 A73 A9 A32 A120
Al118 A125 ¥ A25 So] kojic acid® A4kl

o) o] o] Asp. flavus D Asp. parasiticusQ) vh.

Czapeck’s Dox solution v o] 4] & Table 2001 4
B upel o] A120 A9 Al24 A32 All18
A195 50| kojic acid = 4 2tslglz z2 2 malt
extract solution o A= A72¢} A121 & A 9)&
2 Asp. flavus group o) A FF7F A AR o,
B3] b & i ofr] el Al kojic acid & A Abs)
A f%ik% Fl Al13 A7 A71 ¥ A85 59
malt extract solution W] of A= Akl =dl F
Fg ag A2 Asp. oryrae 2 FAH FF7F
kojic acid & A AFgtclE Ap4Alolr}d.  Raper 8}
Fennell & Asp. oryzae 3= 2.9} 7o) 259 A4 ¥
G4 7be] mnEER e MM ¥ 1e
A oz 4z,

A5 5 (1967a, 1967b, 1967c¢)&
medium o] A 9] kojic acid 4§ Abe] F-F A
A5t Asp. flavus ol Btz stgvd X 4E
o Aztz 2 wjekrlo] wElbA = Asp. oryzae
% A 2sl= 2 Asp. flavus group 2] kojic acid 4}
A g AR stedE Wyl Adel Fast
a2l o] Rk e g4 e A
Bie] FaF Fo] B4 dokz A Assi e

M. Asp. nidulans group: 232 A6 -2 Raper
o} Fennell ] $5el web =aq A3 Asp.
nidulans 2. SRR Yok, AL 43 2 FHY L
£9 4L ofE Groupo] 3 vIYPx
protease 24 & vwlwa sbels e] i arylsulfa-
tase 43¢ o ek3] 2 e

V. Asp. glaucus group:

koji extract

fd

H-2] A114 + Raper

S Fennell ¢ $-5¢] wah 2d A Ay,
ruber 2 A F St o] F5E EAHAA 2k
2 pE wad $9o) W=kal vekage

V Asp. ochraceus group: %}4 A4T_— Raper
S} Fennell & 254 @} 3

ochraceus 2 A= gk, o]
49 ZAe) ulad ofstx
Fa% o) vl protease ¥4 ohE group el VY]

RONEN
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& ol =ksl 7Fe e
5.

VI. Asp.fumigatus group: -E--¢] A5 &= Raper
9} Fennell ¢ Z5yol wheb 3 A Asp.
Sumigatus B TR FH Ak, o] 7Y AHE A3
g wEe g 49 F4HL 554 5o Z protease
e v aA 733k Holw arylsulfatase 4 -2

] eF3t o of.

VI. Asp. clavatus group:
%} Fennell¢] 259 wal 133 23 Asp.
clavatus & FRE Y}, o] FF2] ALANEE 5
£9 AL ulaF A3 Hely HIPELAw
WA chajel protease AL oF Hold .
arylsulfatase &4 & &S Vel 9 o}

VH. Asp. candidus group: 27-2] A129 &= Raper
9} Fennell ¢] EF9go wet 75 A4
99 ok, kst Rapers} Fennell 278 15
o8 BEHw 9=y 2 FE (Asp. candidus) T}
g s A0 A wRl W Eel vl

£ groups] TF FollA OEERRBREKI £
To FA5E A9 gl Al29S] AT ¥
A flE doa A AT ¥ e g
ek o TREE BAPAA DD LE D
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