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ABSTRACT: The ever increasing demand for energy and the shortage of resources all over the
world have generated interest in recycling renewable sources such as lignocelluloses which otherwise
would go to waste and cause environmental pollution. Lignin is the incrustation material for cellulose
and hemicellulose, therefore, cellulose and hemicellulose are not easily degraded. Recycling lignocel-
lulosic wastes as agricultural material are benefit to everybody and everything. In order to improve
ligninase and laccase production of Phanerochaete chrysosporium, BKM-F-1767 and Ceriporiopsis
subvermispora, FP 90031-SP, were compared. The ligninase activity of P. chrysosporium was maxi-
mum on day 4.5 of shaking culture at 150 rpm 2.5 cm in a back and forth cycle. The laccase
activity of C. subvermispora was maximum on day 5.5 for 2% malt extract+ 0.1% yeast extract+0.1%
Tween 20+6 mM Benzyl alcohol culture medium at stationary state.
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Table 1. Composition of basal medium

* Aol Y Mkke 2R USDA. Forest
product Lab.o| A #<¥h2- P. chrysosporium(BKM-
F-1767)3} C. subvermispora(Fp.90031-SP)e]¢ich

Gt

Hopubo PRk WA malt extract agar(2%) ®i
A *HpH 6.5) X P. chrysosporium-2 39C, C. sub-
vermispora= 28C o)A 27+ wloF3lit). Lignin pe-
roxidase &M $2ES AT P chrysosporiumS] 7|
Hal 2= B Il wiA|& 7 &4 Table 13 3o
7)ol REFOLZE+ glucoseS JiE BE7} 56
mM7} Heg 7H7t zAste] Hrlstgda iAo
Abx WEE 9] 918 buffer 44 o 2= 10 mM
trans aconitic acid(T.A.A. pH 4.2)3 AF&-3l5ic} C
subvermispora®] WA 2= 10%9) malt extract(M.
E)9} 1%9] yeast extract(Y.E)S HYo g slod
Z om0 MES} 0.1%9] YE.9 ¥w& xdsqirh

Blended mycelia®| X|=
P chrysosporium®) 735, 1000 m/ A7t flaskell

Medium Component Contents Remarks
KH,PO, 2.0 gr Autoclaved
B I MgSO,-7H,0 0.5 gr "
CaCl, 0.1 gr "
(NH,); tartrate 0.2 gr Filter sterilized
Thiamine-HCl 1.0 mg Filter sterilized
700X TES 100 m/ "
700X TES Nitriloacetate 105 gr
MgS0,-7H,0 210 gr
(Trace element MnSO;-H,0 35 gr
solution) NaCl 7.0 gr
FeS0,-7H,0 0.7 gr
CoCl, 0.7 gr
ZnS0,-7H,0 0.7 gr
CuS0O,*5H0 0.07 gr
AIK(S0y),- 12H,0 0.07 gr
H;BO; 0.07 gr
NaMoO, 0.07 gr

Distilled water

1000 m/
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Table 2. Activity of ligninase and days required for
the maximum activity in C. subvermispora

Maximum Days

Medium composition activity = required
(Unit)

ME+YE ' 38+ 2 65
ME+YE+TW 53+ 5 6.5
ME+YE+VA 38+ 6 6.5
ME+YE+BA 62+ 4 55
ME+YE+TW+VA 539+ 31 6.5
ME+YE+TW+BA 134+ 13 6.5
ME+YE+TW+VA+BA 58+ 15 6.5

EECe] miA e} A|g el A wl R FA), conidia Y
kg A 0miE FUT F 39T oA 349
EEEEY Eiti8(mycelial mat)E FF5E 2-3H
AZg ¥ 5 B homogenizer(Nissei, AM-7; Ja-
pan)2 #3347 blended mycelia® 3}aic)

C. subvermispora®| 735, Al A vk my-
celiagt B H A7]9] x| &3S 1000 m&
Aty EEkaFe] 40miE do] 28T oA 109Uzt
EEEEslda 7jepbEe P chrysosporium st X
A3slA st

AR

P. chrysosporium®] 739 125m/ Erlenmeyer
flaskel blended mycelia(2Z 20% $X)9} deter-
gentql Tween 20(T.20)% 0.1%, veratryl alcohol(V.
A)YE 1mM F=2 7Z}7] 2Aste] Arlslela,
g gkl wWE ALAALe] zo)E Hmslnal
wiokdS 15ml, 30 ml, 45 m/, 50 m/, 60 miE 3}
owj ool= HE 2 T20 ¥ VAE YA 37 ben-
zyl alcohol(B.A)-& 6 mMZ %3 3}e] blended my-
celia20% Fx)ot wiA] EFAE 45miE stof o)
Zslglch BE M b Axjslelx, wiek
& 39C 9Ez1%71(150 rpm, 2.5 cm-diameter cy-
cley& A48l mid A4S 187 FUAA =
Az 3 F uplE o} wiksigich

C. subvermispora®] 79+ 125ml Erlenmeyer
AbZrEel2iA e blended mycelia(H % 20% %)<}
Z]8ux)E 2 T.20L 0.1% , BA= 6 mM& 3

A, T20& 0.1% , VAE 1mM , BAE 6 mM&
2Ashe A% 2R /)2 A ne Helshed, 3
ol wjokeleke 0m/E 2 2 b (SEEE
ahsich.

Ligninase B¥¥E SEMERE RE

2l peroxidase(Ligninase)9] 24-2 VA9
H;0.-dependent 4F3PH-& o] &3l &A1=
ek F 2956 wlad 80 we] il FHstbo 1-
2E dARE sl S 50 W, SF5 265,
10mM V.A. 40 i, 10 mM H,0; 20 W, 0.25 N¢) Na-
tartrate buffer(pH 3.0) 125 W& 7z} &3 sle] UV-
B A (Beckman Du ® 650, US.A)E kinetics/
time A2 FA 310 nmol|4] 5% 7FAC 2 scan-
ning 3] 187 84 FHEF A o)W
AHEE VA 29010 mM)-& A EAA(Aldrich)el)
BeEo] JoEE VA 5uE 5we wdYgEd

2

o] 29 diazomethaned| 4] overnight A7) t}-&
AT FHFAAR FHA AL FAsk

Laccase B¥¥E ;&i4E AT

Laccase A4 HEE A3l GAEyos 24
atodek wjekl S vid 50w A HEA 128 A
23t AHs 25, 23.3 mM ABTS(2 2-azinobis,
Sigma N.A. 1888) 100 p/, glycine buffer(pH 3.0) 100
w, H,O 275 W& &8st 436 nmol#l ligninase
ZA43} 728 v WA R 15% 7HH 0.2 scanning 3}9)
287 A4 4R E ZA3gch

HEE =AM

Al&o] B C. subvermispora wFNS I3} x|
(No 1, Whatman)E A}4-3le] #A& HeA 80T
N ZAxAA 3E AEFE HFFs HIAEF
AHS-gc),

BER % ER

H;0.-dependent oxygenase(Ming, & Kirk, 1984)
L+ diary! propane oygenase(Gold et al., 1984)2}
a2 Eele= lignin peroxidase(Lip)+ H;0.9 2
Ak A W7 AA R E3e] 9)e-S 9l vl
qlom mebd) FAL) el AeEE, Auhy
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Fig. 1. Daily changes in ligninase activity of Phane-
rochaete chrysosporium grown with different
inocula size.
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Fig. 2. Effect of culture medium containing different
detergents on ligninase activity of C. subver-
mispora.

o ik 3R Algde] gelA Lipe) AAE
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710 AbAm9] ke 47, 407, 348, 2.85nmole®)
=3

Aehuofel 4] whofeleko] chEm Fale] pellet
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Table 3. Activity of laccase and days required for
the maximum activity in C. subvermispora

Maximum Days
Treatment activity required
(Unit)

ME+YE 123+ 1 7.5
ME+YE+TW 202+ 3 55
ME+YE+VA 118+ 13 5.5
ME+YE+BA 222+ 21 5.5
ME+YE+TW+VA 192+ 16 5.5
ME+YE+TW+BA 405t 43 5.5
ME+YE+TW+VA+BA 167+ 7 45

detergentZ 22| ¢¢3L BA. 2kS- 38k R dete-
rgent?} VAE Aelgt Aol viste] Az B
9 &Ado] A el A& Rajagoplans} Robert
(1990), Jager 5-(1985). Asthar 5<(1987)2] ¥ . ie}
A2 3}gict

C. subvermispora 9 ligninase 4 A 1LA|
7171 9% w2 2-& HES v}, Fig. 29} 7o) 713
Ao} =& Hele 2% ME.4+01% YE+0.1% T.
20+1mM VAelglen Hd 849 £d dFe=
654015t

a4 Johnson 5(1993)] C. subvermisporacl]
As= lignin peroxidase®] AAdeo] ¢lckw R
upel B ol A= Aleldlelct

C. subvermispora®] 73-%X% detergent I = &
2AAE G TE GEE VAT AR el
tHTable 3). V.A.¢} BA. ZH2te] 48X &3}
£ w9 BAY a¥r) tpa z1ov} detergentE
HAA-E AS VAU BAETD ofs & 7oF W)
el thFig. 2, Table 3). Laccasesr Wl MR Eqo) 2
B8l lignin +81-8 3181 Ay 52 $-54]7]+=
A &8 Aol Galline 5, 1991).

Laccase &dAIZE $13 M4 wizj|3e] A},
ligninase®] A-%-2b= 29 2% ME.+01% YE.+
0.1% T.20+6 mM B.A.cl4 &Ae] 713 Egton
o A7} ehd e A= 55l cKFig. 3).
fAlF o g VAL fdxEch= BAY axrt #Ha
detergent®] &.7= ligninases} F-AHgE 7 ko] ir}
(Table 3). Galliano (1991} HBIEF5EES) Rigi-
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Fig. 3. Effect of culture medium containing different
detergents on laccase activity of C. subvermi-
spora.

Table 4. Dry weight of mycelial mass of C. subver-
mispora grown in different culture media

Mycelial dry weight

Treatment (mg/10 mi flask)
ME +YE 104.8
ME+YE+TW 1124
ME+YE + VA 885
ME + YE +BA 846
ME+YE+TW+ VA 1023
ME +YE+TW+BA 85.5
ME+YE+TW+VA+BA 96.5

doporus lignosus Imaz.o} 4] laccase #Ao] pH4.5
of| 2] 7R EokeS Basbedch Laccased lignin
o] i 7]z FF AFsleiol & Ao
=8

C. subvermispora Bl EMEAEL laccase
A= @] detergent’} VAL BA. &35 A
SA71A Z3ke ez yebyrh 2% ME+0.1%
YE.+01% T.W.20 4 FAFe] R85 A4ite] 713
2 294E el gici(Table 4).

W =B

P. chrysosporium BKM-F-1767 2 C. subvermis-
pora FP90031-SP. #AHE ©]-8-3l] ligninases} lac-
case FAALE g viePHSs HEF Hie

o83t o) P chrysosporium @] SFE-Z1ERul oFA)
(150 rpm) whoFN ek 45-60 mi~} ligninase A=)
o)) Hggstiom 60 m/ wiokE &Y 2|
wke] vebdth. C. subvermispora®) A=)w| %A, 2%
ME.+0.1% YE.+01% T.W.20+1mMVA 32|
2] ligninase &Ado] 7}13F =9t laccased] AL
2% ME.+0.1% Y.E.+0.1% T.W.20+6 mMBA¢<|| A
3 TF& vepgich
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