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Taxonomic Studies of Cellulose Decomposing Fungi Imperfecti

Won-Gun An and Jae-Dong Lee

Department of Microbiology, College of Natural Sciences,
Pusan National University, Pusan 609-735, Korea

ABSTRACT: Twenty-one strains isolated, cellulose decomposing fungi, were identified on the basis
of morphological, physiological and biochemical properties as Acremonium sp., Aspergillus sp.,
Chaetomium sp., Chrysonilla sp., Doratomyces sp., Fusarium sp., Gliomastix sp., Penicillium sp.,
Trichoderma sp., Varicosporium sp. and Verticillium sp.. The optimum tempeture for growth was
in the range of 20-30°C. Most of the isolated stains utilized all tested carbon sources, and scarcely
utilized urea as a nitrogen source. Only the strain No.2 had high activity of cellulase.

KEYWORDS: Identification, Cellulase activity.
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Table I. Composition of isolation medium for cellulose decomposing Fungi

Medium A (for isolation)

Medium B (for isolation)

Cellulose 26g
NaNO4 3g
K,HPO, 1g
KCl 0.5g
MgS0,-TH,0 0.5g
FeSO,7THO 0.01g
Chloramphenicol 0.05g
Agar 20g
Distilled water 1000 m!
pH 5.5

Mash potato 200g
Chloramphenicol 0.05g
Agar 15g
Distilled water 1000 m!
pH 5.5
Medium C (for stock culture)

Malt extract 20g
Agar 20g

Distilled water 1000 m!

rth %, 1973), Kendrick and Carmichael ¥#4 (Ke-
ndrick, 1968), Barron &7 (Barron, 1968), Barnett
74 (Barnett 5, 1972), Refai %74 (Refai, 1969),
TF=A (FHEIE— 5, 1980)°) F3te] 297 (Ni-
ckon, phase contrast, Japan)2.2 7 ¥ stsic) &3]
29 Fe] ER7IEe] He FAR)E 845
e, 22 HAEE 9%, A= ald Tl
FHh

gl #Fo| Maly £X

9] Afes AxFAFHS A

ol
no

STRC] )

g3tk &

wieFsl woked 8- o3 (Toyo filter paper No.2)E
ofshetel oAl o) TAF ZHRR F A2

F, 105CelA 3217 AxA|A A= AL FAG
o2 AMgEkg

MK pHe| HE

50 m{§ Al@ Aol czapek AAWNA 15 miH-e |
i, pHE 2~8% Z4 (pH meter | Beckman ASAR-
D3k 120T, 1582 BH3 & 24 £ 359 £
Aol S 05 m/4 JEste] 20~45Cel A 1048 7F
ek F AxgAFor el A5 E TG
t},

Ee3tEe| 0l8YM ZHE

5 g NaNQs, 1 g K;HPO,, 0.5 g MgSO, *
KCl(pH 55)% ¥&3h= 7]Ewi=x]q
% 23 §71aHE 198 A@isted 747
F 2 ASs FHalsch

Ao 0|8 HE

7H20, 0.5 g
g ' s,

el ok

10 g sucrose, 1g K:HPO,, 0.5g MgSO, '7HzO
0.5g KCl(pH 55)F Z@38h= 7|&oiRel] 7H5 =

&4, F @9 fr1aks 1%4 A7hske 79 7& A
e & o) AR Helskoln
e 012y UE

10 g sucrose, 1g K,HPO,, 0.5g MgSO, - 7H;0,
0.5 g KC1 (pH 5.5)8 £33l 7| 2wl Ao o] 7}#]
7] 9 $rldade Ao ascelA 7U7E Al
ooy ¥ 7 AL FUshach

2E XS MBS Mo 57 HE

Aol Al AYE A% WA el F
Fo) 2% AEshel A 4, T4 2 22
B, 7hen A2e) A4 ¢ Ak

iAﬂ'M EI-I

O

1) J__—g__l_on zxﬂ

Cellulase A4 $13 wiA] (Table II)° tween
80 02% F7hsted Abg-stsdch WAl 100 mi¥ &
2o 500 ml A flaskell 7t #F9) A "l 05
miA-e AEE I 28Tl A 120 rpm o= 84U 7 5
A ek v ot ohg ujokelg 2087 AR (4T, 5,
000 rpm)3te] L AASAE TEALNOR Sigirh

2) Filter paperd] #3124 3

0.05 M Na-citrate buffer (pH 4.8) 1 m/¢} F& 44
0.5 m/2 A7HeE A3 el 1X6 cm 2715 A2 filter
paper (Whatmann No.l) strip (G0 mg)S 1A=
meko @ sfj4 Wi, 10& 5 EE & 50CA
1217k A=A wrg-A1zick g F DNS Aleke 3m)



Kor. J. Mycol. Vol. 18, No. 2, 1990

5 1977).
#® X

28
&

72
bl A v AARI L, B EellA 587 A
23 & YA A8 g 20me] FRTE A
7halA QA" 1ol oFE 540 nmell A FREE
ZAstivh (Mandels &, 1976).
3) Carboxymethyl cellulose (CMC)®] #3&A4 Cellulose 2372 2] ¥ &3
%4 341, 7 dele) 6000] = AEE T
714 CMCE 2%% =7 0.05 M Na-citrate buffer v ol A Ago] ofF 3 21dFE Tt
(pH 4.8) Fod A 05ml #H3hE, oJ7)o] A4 A5 A3} Al ohF-ol] 43k No.20, No.21 TF&
A olstiyE BF B #F (Fungi Imperfecti) =
Hyphomycetes”d2] Moniliales5° Moniliaceae %}
Dematiaceae ol &-3ldch 54 22 Acremonium
sp., Doratomyces microsporus, Chrysonilia sp., Tri-
choderma viride, Aspergillus fumigatus Fres, Aspergi-
llus niger, Verticillium intertexu, Verticillium mal-

0.5 miE 718l 50Tl A 3027 HHg-Al o), uhg- 32
247442 9o} i
4) B-Glucosidase® &4 A
0.05 M Na-citrate buffer (pH 4.8) 1 m/E A] g 3ol
il a4 0.5 miE H7FshA Salicin £ (7]3)
05miE ¥, 50ClA 3087 wHAIHek e
Zo] 2xukye et 2o} 7t aA8N blank=  thouset, Penicillium sp., Varicosporium elodeae, Glio-
N-g A7t 4 wHSAIF Tk (Reese  mastix murorum, Fusarium sp., Chaetomium globo-
sum, Chaetomium seminudum &2-% F3= Nt
29 R F SHA slojA EAH e vjwrt
He 57F5 Adste] R £A6 ue} vz,

No.l1 #F2| HM
Einald

A= W BR-Fol phiglidert BT 1 9ol
A gl

A9g A g3t 2,
FANA =84 E717h AR BAAEe] &
EAAE AYANT, WS W oln] W T

1% Salicin
1.4 ppm
1.56 ppm

%
Table II. Composition of medium for cellulase
ZnSO4-7H20

A A AA S zE2A et
25 5o ok AWe] =Y FAHA olF

production
KH,PO, 0.2%
(NH,),S0, 0.14%  MnSO,H,0
Urea 0.03%  CoCl, 2.0 ppm
MgS80,4-TH,0 0.03%  Cellulose 1.0%
CaCl, 0.03%  Proteose 0.75%
peptone
FeSO,-7TH,0 5.0 ppm
Table III. Morphological characteristics of selected strains
No. of strains
Morph. 1 2 3 4
Charact.
Hyphae + + + +
Colonial color ~ white white white white white
Conidial color = white bule green grayish green white
Vesicle shape externally externally externally externally
Phialides single three or four three or four single
Septum + + + +
Perithecium - - - -

Conidiphore slender long slender short thick long slender long
Identification  Acremontum sp. Trichoderma Trichoderma Verticillium
viride sp. intertexum
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Fig. 1. Photomicrographs and diagrams of strain
No.1

Fig. 2. Photomicrographs and diagrams of stain
No.2
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Fig. 3. Photomicrographs and diagrams of strain
No.3

B, FAbe) e Aol g Fl) L A
249 L7} 4 AAE Weh(Fig.2). Refai
]

739 Trichoderma viride®} B2k},
e Ay

Egzilo] EXMow zustA HEARL odedo
A —3 /‘35}1 9} EAQAH 2] main branchess=
Z A7t side branchest #iL
-‘?’”SE} 3= 40 RS FAAE LA A 7}
Ztk (Fig. 3). Refai®l ZAME A Trichoderma hae-
matum ™ ARz o] wovt §83 phialide
Agat go] v)Fd A HIAE HFUch

No.4 #32| ZM (Isaac £, 1955)

uiae] AwgliE WAL Hell w2 we]A e} ¥
AAHE ZAAZIEE FAAE AR ] ohum 214
ok ANFEAel A BAAP o] Al AR A3

€9 phialidec] ¥4z} WAEt ok -39
tdole] 2 Rezith (Fig 4). Isaac 52 A7FolA B
AR A A EAT U3 Verticillium inlerte-
xum 2.2 FA8A ) Acremonium sp.2 FAYAE 2
B717F 2 BA EAEe 3 Rl BA]sled] vl
Verticillium sp~& 2~4N2 EA == Hel 79
Al 2pe)H o)},

No.5 #F2| #M

ERAAE S ATl A 2R sle] FR R
ofo.2 FAFh} FARHE BE 2~470
Aol phialide® FAdsted FARE A A Zc) o}



74 Kor. J. Mycol. Vol. 18, No. 2, 1990

4]

Fig. 4. Photomicrographs and diagrams of strain
No.4
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Table IV. Utilization of carbon sources by isola-
ted strains

No. of strains

1 2 3 4 5
Carbon source
Mannose + ++ + + —
Xylose ++ ++ ++ + +
Sorbose + + - - -
Inositol + + - - _
Glucose + + ++ + +
Raffinose ++ + + + _
Arabinose + + ++ + _
Ribose ++ + + ++ -
Levulose ++ + ++ + +
Rhamnose + + - + +

f
Table V. Utilization of nitrogen sources by
isolated strains

No. of strains

Nitrogen source ! 2 3 ‘ >
NH,CI + - ++ - -
(NH,),80, = e+ - -
NaNO, + + + + +
NH,NOg ++ o+ + ++ -+
Urea - + + + +
KNOg + + o+ + o+
Casamino acid ++ + ++ + +

+ +: good utilization —: poor utilization

+: normal utilization +: doubtful utilization
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Table VI. Cellulase activities of selected strains

F.P. cellulase

Strains selected (0.D/0.5 mihr)

Cellulolytic activity

CMC cellulase
(0.D/0.5 mi/30 min)

B -glucosidase
(0.D/0.5 ml/30 min)

Acremoniuwm sp. 0.24
Trichoderma viride 1.88
Trichoderma sp. 0.05
Verticillium intertexum 0.01
Verticillium malthouser 0.01
Trichoderma viride 8.17

QM 9414

0.49 0.15
1.76 1.71
0.25 0.08
0.06 0.05
0.48 0.04
2.90 0.20
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EAAI= Acremonium sp., Trichoderma viride.,
W} 5 A= Trichoderma sp., Verticillium intertexum.,
verticillium malthousei ©1Sth. EA2B23-2 Trichode-
rma viride= 549 w571 vlag Foprdc)
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