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Taxonomical Studies of Cheju Aspergili (1)
~ Aspergilli isolated from “Koji" —

Soon-Suon Kang*

Summary

For the taxonomical study of Aspergillus spp., 20 strains of Aspergili were isolated from 20 samples of
Cheju special Koji which were collected from various local markets of Cheju-do. According to the
classification key of ‘Raper and Fennell (1965)", the 20 strains of Aspergifs spp. were identified as 5
species, in 2 species groups.

1. 4 strains of Asp. fumigatus group are identified as the same species, Asp. fumigatus

2. 6 strains of Asp. flaws group are identified as Asp. oryzae (2 strains), Asp. flaws Columnaris (1
strain), Asp. parasiticus (2 strains) and Asp. tamari (1 strain).

3. Among the above strains of Aspergillus spp., the 5 species, in 2 species groups, are unrecorded in

Korea, as follows : Asp. samari (1 strain).
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Table 1. Composition of media
Czapek-Dox agar medium Potato-glucose agar medium
Constituents Amounts Constituents Amounts

Sucrose 30¢ Potato extract 200¢

NaNO, 39 Glucose 209

K.HPO, 1g Agar powder 209

MgSo, - TH,0 0.5¢9 Distilled water 100028

KCl 0.5¢ pH 5.6

FeSO, - 7TH,O 0.01¢

Agar powder 209

Distilled water 1000w

pH 5.6
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1. WaaH

19865 6A % 1987%F 3A 742 BHMEA el
Mol 4 MY T AF & @ENEN 8 RE
oA BREEEAA TPl HX=Z e ¥¥
®) & & K% XWHH2 &3zl

2. %2 4m X R

Aspergillushb @& 7R 91 5% |1¢
+ BEK 999nc] Rz EEAIA BEY o
4. olel LA 1o & M3led Czapek-Dox %¥EX
b (Table 1) =+ Potato-glucose FEXHLih
(Table 1)l HFstzm, 25CohA 5YT elofsled
£F® Colony® ATz THEkEez
BE E Rt MESY dinE 2o

I Soil sample l

1g of sample [ Test tube with 9nf
of sterilized water
Mixing by
tipping and
setting

1 loop of pure
single colony

1af of supernatant

Inoculation on
plate culture of
Czapek's medium

l

Incubation for
S days at 25C

Pure single colony

o] E2 HMMEES slod 209 Aspergillushg
HE ENE Hol 25C, 5U HEERIZ 4C
o RiFslzliod, olF & X BLEAWMez 3
ol o} (Fig. 1).

3. Mk MM BE

g ER BPr WEE Y8 Raperst
Fennell (1965) o 5rMehEEe] A A, REEHE
20tk # Czapek-Dox X FHif boll, 1TMEN
ez AFP X 25C, 30T, 35CelAl 57
dalel s HEtkel HMEXEE BEAd olEF
25Coi Al B3R Etke 12~208R) AL el
o RPAE EX Colonyel M7, xmikeE I
o 7§ PARGD. oA kel Conidial
stage (Conidial head, Conidiophore, Vesicle,
Sterigmata, conidia) e} ¥ HEEY) H¥E BEM
BmToi4 MESG R, Ascosporic stage
{Cleistothecium, Ascospore, Asic) 2} Hiille cell
% Sclerotia®] HRRELE 2ot o7lolA 18
gl A% EX Colonyssfz:2 Fig. 201 o

Elon], HEkE BMRTAA BE7 # '3
T+ =zaisielE"§ HiEsIH o (Fig. 3).
Plate culture of
Czapek's medium &u;fr:i(:llony
in petri dish
Bottom up of 1 loop

petri plate
Dilution with 10a¢
of sterilized water

- 1 loop with
One-spot inoculat- stright wire
ion of the strain on
center of medium

'

Incubation for 12-
-20 days 25C, unti
colony maturation

Inoculation on Microscopic
slant cuiture observation
and incubation for screening
at 25C, then

store at 4C

Flow sheet for isolation of Aspergills spp.
strain.

Fig. 1.
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I

Oservation of
formed giant
colony

Fig.2. Flow sheet for preparation of giant
colony by use of one-spot inoculation
and cultivation procedures.



Sample of matured strain on giant plate
culture

1 drop of Lacto fuchsine on slide glass
} Joopful of strain onto Lacto fuchsine

Staining of sample on slide glass for 10
minutes

Absorbed outside Liquid from sample with tissue
1 drop of Lacto phenol on sample

Covering with cover glass on sample and
fixing

Absorbed outside kiquid of cover glass with tissue
Sealing of cover glass edges with clear nal
polish

Permanent preparation for microscopic
observation

Fig.3. Flow sheet of permanent preparation.
% Lacto fuchsine (Staining agent No. 69)
; Lactic acid (100m#), Fuchsine acid{0.1g¢)
% Lacto phenol (Staining agent No**.§7)
. Lactic acid (16mf), Phenol (20g),
Glycerine (31m¢), Distilled water (20mf)

BB 5%

1. A. fumigatus

1) Colonial morphology:

Czapek's EXTiRi boll 25+ 1Co4 547
sjorgt Colonyo] EEE wlas] 29 AS 139
L2m2 713 zteowd, avyte] @kk 257} 2.0~
2.3m2A BEREZH vkg Helgih 30x1C
A @k #5 6.2~72mE Holu, 35+iC
dA+ AS.127} 8.2m=2 A 71} 23, ayel B
% 2% 50~56m=24 25x1CEc BFel o
F3tch

Colony®| EEHMEE =5 Velvetitoln, a7z
£ Btk 3t AL Ard wu, Hs REY
of wtel g2 BEd odiid

Colonye] Rda72e Aol KAaolAd &
BEd du i gEY el BEkAREE
o] ¢} c}(Table 2).

2) Conidial head:

Table 2. Characteristics of colonial morphology of each species

Colony diameter on plate Front Color of
Species Strain No. culture (5days). cm(Mean)
35¢C 0C %/ Color Texture rear
A fonipans AS.11 2.2 6.9 50 Gnaphatium to Lly green Velvety [Dark red-brown shades
AS.12 20 1.2 B2 Gnaphalium to lily green Velvety [Dark red-brown shades
AS.13 1.2 6.2 56 Gnaphalium to Lly green Velvety  |Dark red-brown shades
AS.15 23 6.3 5.6 Gnaphalum to LIy green Velvety  [Dark red-brown shades
A oyme AS.3 1.6 21 2.7 Olive-yellow Velvety Yellow
AS.4 L1 1.8 2.0 Olive-yellow Velvety OLve-yeflow
A fums wr AS.6 2.2 36 4.6 Yellow-green Velvety Colorless
colummarss
A porasitios AS.7 18 43 17 Dark yellow-green shades Floccose | Yellow-brown shades
AS.8 25 36 (X} Dark yellow-green shades Floccose | Yellow-brown shades
A smon AS. 18 28 40 43 Dary yellow-brown shades f"eol?:]t’y: Pale yellow
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Table 3. Characteristics of conidial head of each species

Species S;r:n Color Stape Size(y)

A fumigans AS. 11 Lily green Compact columnar #0410
AS.12 Lily green Compact columnar 40+10

AS.13 Lily green Compact columnar 0410

AS.15 Lily green Compact columnar 40+10

A onyzme AS.3 Olive-yellow Radiate to columnar 200450
AS ¢ Ofive-yellow Radiate to columnar 150+ 50

A flma wr. AS.6 Yellow-green Columnar 50410

cohamearis

A porasitoss AS.7 Yellow-green shades Loosely radiate 450450
AS.8 Yellow-green shades Loosely radiate 450+50

A tomeni AS.18 Dark vellow-brown Globose to loosely radiate 500450

Table 4. Characteristics of conidiophore of each species

Species S;T Color Marking Length () Width ()
A fumgans AS. 11 Green Smooth 220+ 2 6.5+0.5
AS.12 Green Smooth 300+40 6.5+0.5
AS.13 Green Smooth 300+50 7.04¢0.5
AS. 15 Green Smooth 320+50 6.5+0.5
A onpae AS.3 Colorless Rough 1000+ 500 11+4
ASA Colorless Rough 600+ 200 1042
A flons wr. AS.6 Colorless Rough 250+ 50 8+2
colomnars
A porasitcus AS.7 Colorless Rough 450+100 11+1
AS.8 Colorless Rough 500+100 11+1
A tomani AS.18 Colorless Rough 1500+ 500 16+2

Conidial head® EH&& @kt 5l 40+ 10p9] c}(Table 4).
of, 2ok UAW MiEiRoln, 42 ge g&

4+ oJ2dc(Table 3). 4) Vesicle:
Vesicled] EZ94& @tk 33 Flaskoln,
3) Conidiophore: Sterigmatas| FERMEE Vesicled] iRl %

Conidiophore2] 7ol AS.110] 220+20pu2 4 4slo] Qln, ML BBE w1 glon, Hole
713 g@n, %9 Bk =5 300+50~320%50¢ AS.130] 29+5p2 4 713 am, utel EH 2
oln, AWML ¥ Fiksln, 42 f&EE ol 5 18+5~22%5uc]dc}(Table 5).

-5i-



Table 5. Characteristics of vesicle of each species

Species Strain No. Origin Color Shape Size (1)

A fungons AS.11 Fertile on the upper half Green Flask 2+5

AS.12 Fertile on the upper half Green Flask 20+5

AS.13 Fertile on the upper half Green Flask 29+5

AS.15 Fertile on the upper half Green Flask 1845

A onge AS.3 Fertile over the upper two-thirds Pale yellow Subglobose 3+5

AS4 Fertile over the upper two-thirds Pale yellow Subglobose 30+5

A fans wr. AS.6 Fertile over the upper half Pale yellow Sabglobose 2045

cohmanrs

A parasiios AS.7 Fertile over the entire surface Paly yellow Subglobose 8+5

AS.8 Fertile over the entire surface Pale yellow Subglobose 2845

A tomeri AS.18 Fertile over almost the entire surface Pale yellow Globose to subglobose 5+5
5) Sterigmata: 6) Conidia:

Sterigmata®) 43¢ @4 d2 oo, EH
€ =% l-seriese]lx Zo|l& @k 3 55+0.5
~6.0%1.0pol 2} (Table 6).

Conidia®) 2%4& H¥ =+ DHEolm, kM
< Ao, AZe BEad wdn, 2vle @i
3t3] 2.7%0.3polgich(Table 7).

Table 6. Characteristics of sterigmata of each species

Species Strain No. Color Series Prinary sterignala Seccudery seripmaia
Lengis) | Width() | Leoghs) | Widh(o
A famigess AS.11 Green 1-series £0+L0  25+05
AS.12 Green I-series £0+1.0 25405
AS.13 Green 1-series 5540.5 2.5+0.5
AS.15 Green I-series 60410 25+05
A ome 5.3 Yellow-green " g-series N+20 50402 1+2.0 15405
AS.4 Yellow-green 2-series 11420 5.5+0.5 11+1.0 15405
A fos . AS.6 Pale yellowbrown 1-series 11420 35+0.2
e
A porwiion AS.7  [Pale vellowgreen shades| 1-series 8+1.0 35+0.5
AS.8  |Pale yellowgreen shades|  1-series 8+1.0 35405
A weri AS.18 | Pale yellow-brown 2-series 1342.0 6.0+20 8+2.0 5+1.0
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Table 7. Characteristics of conidia of each species
Species Straln No. Color Marking Stape Size(p)
A fumguns AS.11 Green Eckinulately rough Grobose to subglobose { 2.740.3
AS.12 Green Ectinulately rough Globose to subglobose | 2.7+0.3
AS.13 Green Ectinulately rough Globose to subglobose | 2.7+0.3
AS.15 Green Eckinulately rough Globose to subglobose | 2.7+0.3
A orye A5.3 Greenish to brownish yellow shades {Smooth or echinulately rough| Globose to subglobose | 5.0+0.5
AS.4 Greenish to brownisk yellow shades [Smooth or echinulately rough| Globose to subglobose | 5.2+40.5
A fans ver AS.6 Yellow-green shades Echinulately rough Globse to subglobose | 4.040.5
cohmaars
A parosiious AS.7 Yeliow-green Coarsely echinulate Globose 50+1.0
AS.8 Yellow-green Coarsely echinulate Globose 50+1.0
A omani AS.18 Yellow-brown Conspicuously rough Globose to subglobose | 6.0+1.0
472e m§ ogich(Table 4).
2. A. oryzae
4) Vesicle:
1) Coloniai morphology: Vesicle®] 2okg& @ 3 DJEFold,

Czapek's MEXFiRIEH Lo 252 1CAH A 547}
wjokgt Colonyet HEH&EL AS.30] 1.6molz,
AS.47} 1 lm2 A BEEE7F =1 Holof, 30+
1Ce} 3B5x1CAHAME A7 1.8~2.7ms} 2.0~2.7
mzA 25x1CRc} BHel o Fucl

Colonyd] ZEERMEE =5 Velvetito|od, Mg
< Btk #8 Nedde gt duy, Y2 KEY
of mel HEGEE o, YFol:s 2 KEE
sl

Colony2] siduge HMigoie mEd o
il Yl =el AS.3e WEE. AS.4e &
K& o dch(Table 2).

2) Conidial head:
Conidial head2] E®2 AS.3°| 200+£50u0lz,
AS. 47} 150+50peln, 229& B =+ W&
MRelz, Age FluF & aigich(Table 3).

3) Conidiophore;
Conidiophore®] Zlo]+ AS.3°] 1000+500¢0}
&2, AS. 47} 600+200u°]m, EEL 25 ANz,
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Sterigmata®] FH4MRHEE Vesicles] Vsl ¥
f=lo] Qln, A7E REEE da glen, Hol
£ AS.30] 35%5uelzm, AS.47F 30t5ecl%ith
(Table 5).

5) Sterigmata:

Sterigmata2| 47ge KF€ «ln g9loo, A
e =5 2-seriesolm, ol Wtk 3l
Primaryoll 4] 11+2.0z¢lo, Secondaryel4] 11+
2.0pelgich(Table 6).

6) Conidia:

Conidia®] £oFg @Epfeln, Hilie ME =
+ fifole], M7 ek =+ VEedsk
EReE =in, 27l @Ek e 5.0+0.5~
5.2%+0. 5u01%1ch (Table 7).

3. A. flavus var. columnaris

1) Colonial morphology.:
Czapek's EXTHEH Lok 25+ 1CelA 55Uz




L

*

vhokgt AS, 6054 Colony BEL 2.2m=4] 5
HHEEF byt Boln], 30+1CS BEITAA &
22t 3.6met 4.6meA 25+1C B} BFel o
Foich

Colony®] ZMmiRME Velvetikolw, 3L A
Tl atd du, B3 REYed =l ¥
bo], JYFele Kige & =

Colonye| sidddge Mg uwgich(Table 2).

2) Conidial head:
Conidial heade] B2 50+10pc]ny, e
[eEiRol 2, Age WG g wdch(Table 3).

3) Conidiophore;
Conidiophore9] Zo]& 250+50pc|u], HEE
AAn, A2 EEE wiglc)(Table 4).

4) Vesicle:

Vesicle®] 22 milRolyl, Sterigmatas] ¥
HREE Vesicleo] Lol FHa=lo] glzn, A
e RREE do gleo], wole 20+5¢0c}
(Table 5).

5 Sterigmata:
Sterigmata®] 472 AWEREE dz glod,
SIS 1-serieselm, Zole 11£2. 0pol}
(Table 6).

6) Conidia:
Conidia9] 29& B =+ DHFMeolzn, £
€ AAe, Azge ZRBEE wHAiz, 27e
4.0%0. 5¢0l%ic} (Table 7).

4, A. parasiticus

1) Colonial morphology:

Czapek's X4 ol 25+ 1ColA 59U
wiett Colonyel EEE AS.70] 1.8molx,
AS.80] 2.5m=2 A BEEA S} Aky Holw, 30
+1Cst 3BEiCAM+ F2 3.6~4.3ms} 3.7~
4.4m24 25+1C 2o} BEol o FUd

Colonyel ZERMEE =5 EFEWRold, EH
#3 g g du, Al REYl dat 4= %

KEzE do, YFode MKGEE .
Colonye] HHEAZL Agol: AEE au
A REYl =t kKWL E =ct(Table 2).

2) Conidial head:
Conidial head®] E&E-2 @tk #3 450+ 50u0]
o, 2P L&y maieln, AL rRkEe
€ dgic}(Table 3).

3) Conidiophore:
conidiophore®] Zolx @tk 3l 450+100~
500+ 100p0led, XL =5 A¥n, WZe &E

€ digich(Table 4).

4) Vesicle:

Vesicled] =z okg @tk #sl TEHWeld,
Sterigmata®] FHAEMME= Vesicled] £fio] #H4
slo] glm, AFe HFREE do e, Hole
25 28+t5u0]9ic)(Table 5).

5) Sterigmata;
Sterigmata?] @2 HEKFEELE dz Yo
o, BFJL 2% l-seriesolx, ol itk $t3l
8% 1. 0uol Gt} (Table 6).

6) Conidia;
Conidia®] 2o} Hfoln, S Ao, A
2L REEe dQu, 2zl @i s 51 0p

olgic}(Table 7).

5. A. tamarii

1) Colonial morphology:

Czapek's EXFHIEHM Foll 25+ 1CeIA 597
wiokgh AS.18 @tk Colony HER 2.8maA
REEEE vlad wlg woin, 30+1Te 35+1
Tell A 2z} 4.0t 4.3m= 4] 25+1C 2o} BE
ol o Foic

Colonye| E@EikREx <§ Velvetifelnd, 4
e Afele AEE dd, B KEYN o=
HKB{ed de, JYFoc WRKEBEE i

Colony2] SwdzZe Hgole god o,



PIHEE Asperificl BY HFRE) HE (B=4)

A3 mEY =}t HZWEE oo} (Table 2).

2) Conidial head:
Conidial head®] E®&E2 500+50uc]v], 2L
BY 2 =@ B4ioln, 42L mXRag
o] ¢l c}(Table 3).

3) Conidiophore:
Conidiophore®] Zol+ 1500£500p0io], F*iE
€ A3z, Age EEE w2t (Table 4).

4) Vesicle:

Vesicles] =22 B =& DKol
Sterigmatae| FEHKEE Vesicled] Aol £iFol
FHES Uz, AFL KWL d= oo, ¥
ol 45%5p0]qit}h(Table 5).

5) Sterigmata:

Sterigmatas] 4gd2 REHEE =z oo,
B7)& 2-seriesolx, Zol+ Primaryol4] 13+
2.0p°l", Secondaryoll4] 8+2. 0uo|%ich(Table
6).

6) Conidia:

Conidia® =2ofe B¥ £+ mRFclzn, HiE
2 AAn, dgde KBEL ddn, 27|+ 6+
1. 0polgick(Table 7).

MR o ER

MiREREE  Aspergillus®  11@tk+ Rapers}
Fennell (1965) o 5r@Jgkell oel 218 ¥ 5t
22 FESGh

Wtkel BREHY ¥ Czapk-Dox EXF i
ol 25Col A 12~2093} Hislod MY EX
Colony®] HRHEE Xikos 3l WHE FEEgk
2, & WHkE BEY &RE Table 2~7 9
Fig. 4ol el ew] @tk 3 Ascosporic
stage®} Sclerotia®] BRKS 3o

STEEEtRS] ol ®¥ S Table 8o uet
W ule} o] A, flavusH#fo] 6tk, A. fumigatus
Brol 4k ¥ 2R SHo= RE=YY. ol
+€ A. fumigatus, A. oryzae, A. flavus var.
columnaris, A, parasiticus, A. tamarii [BE
g+ AAEY, olEF BH KTREN S3e
ke A, tamariigic}.

Table 8. Distribution of Aspergillus species in each group

Species group Species No. of strain Number
Asp. fumigatus A funigatus AS 11, AS.12, AS.13, AS.15 4
Asp. flavus A oryzae AS.3, AS.¢4 2
A flavs var. AS.6 1
columnaris
A parasiticus AS.7, AS.8 2
A tamari AS. 18 1
Total 2 species groups 5 species 11 strains
A 20%oz2 FH Aspergillushed %3l Ek
m g 20tk & SrMEslgdch. o] §& “Raper#t Fennell

EAGEPA o2l Mol y e Tl AFIE

(1965)" o SEEo et EEY KR 2@ Mol
43le 5L ¥Ysigid
1. A fumigatusPfol <3+ EHkE %9
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