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Phellinus igniarius 26005%) 2] lignin peroxidase®] A4+ 79| FH3E HESAT}E Lignin peroxidases
B gr = X golA "3""’8‘ o] ¥gtorm A& QAR malt extract 1g, yeast extract 0.4 g, glucose
0.4 g, 37 100 mPiIth. &4 At §5 EF, Tween 802 0.005% FEOZ2 A/REIES o 7 =

g BACm veratryl alcohol= 0.4 mM Tl A g vehlict

2l B3 a4, lignin peroxidase, veratryl alcohol, 554

M = YR olom 53] ohgwAlFAAS] tEA B 854
, Aatol] thgl Azt Eaks] HegFel Utk Fulel M= gl
o] Qui A= A A T wo] AtElE AR Falaae] AL 4 8 A APEHT Jdot hFRE
S HAARI o2 Fo AR OR AMEF QA FujdER Phanerocheate chrysosporiumit=rol thdl ¢13£7} v R-Holc),
Sz, gadoes FAEe] . 1 F glade TR WU qdHo AnEy e glad Eejast laccase®ol
= 3gEe] AP0 R CC, C-0-CY FeFEE 2= Hd = (Novozyme, Sigma) lignin peroxidasel} manganese peroxidase
EW F2E VR FA0R s % aETERE JAS = ol g Hom AAtEA] 95 sl B ATlMe
Aol glom BEAje] oF 20-30%E AT} wgt 2l LiPe] 2497 Aake] 718 Agg 7] 913 A9e 8k
A4, FudER e 20t 7ANs] Ag=le] Q7] wiel 2 B Aol AMESH AEHAF (Phellinus sp)ye BAREE, 7
v 23 131’] ATE 5 A 887 A7 Uds] T5 WS, AR HlEFHd et AEFHAEY 1.%’% A]
F8sjrh? Aok AoRE AAIHOR 23004F ool duA Ual dwt
ARl sk MAR S H(white rot fung)d] A-¢ 24 Hoz Agloz o # deA Utk IEZHAF] AS A7
., ¥4, FEE o 2 gade 58402 ¥ = g, sl gEANe] § ok AR 24E
g e R OLEV% nom of7joll=Solxl T g4 T Aodel oFgwAlelAt gl Fafade] gk Ay
27| Bk H]5olHQl foket Bl BalahEe] dojshs H&gk Aelelth 2 AFE Bl JEHAE T diiEes
Ao BHN gleth olg oy FelaiE o84S 3t =L gad HEAgelz @48 2he FFE el 2l
7348t Har ARG 0P ALRARLY ol &8 = Sl W oEslaae] A 21 H SAS 2RIl B skt
gad EEgsE vher 7P BelEel =& Ao Azt gk,
He Ao o HEAd)0)Z(lignin peroxidase; LiP),*'V 1
7} LA H o] & (manganese peroxidase; MnP)>'d 2] 3 & M= U HHH
olZ(laccase; Lac)*'PE & F Utk E3] o #=ZA]do]
2= gAY i) grhiAe 5429 jsoenzymes 7P 2} FAFF. oY Balaa AR @xges Aldslr] st
sl G B4 slr] vEold g md 3FEs oy o 8095 PRlTE WdeRE ST 1aF AedolA
7] WSS sRtEE S TElAE S Atk BT HEA el = Phellinus igniarius 260057F 7F& & lignin peroxidase A4
AA] Fbsh =2 E=A] slelA] Mn(I)S 2FsAA Tkt dls e vt webs Phellinus ¥ 8% FRste] i gk
4 g 2N 4 ok gl BasEe] gk At AFE Adel7|E shal FFHIEdH Rt &8l
= AF7MA] Phanerocheate chrysosporium, Trametes versicolor Al BRI Phellinus sp. 855 WHOE H¥S AAISIITH
5 2 dxlgEe] Flr|ola] gt olE FFZ 28°C, potato dextro%e agar(PDAYNA] Aldiu]ersh
FH ol A=FErAQl o] wdslte] AdxedE wAFEAL A g ARSIt

AZBE vl 7)1 2RSS AAAl s S

=

ok, 8%9l Phellinus sp. 55 28°C, MYG(Malt
extract 1.0%, Yeast extract 0.4%, Glucose 0.4%A1 20 miel
A 7dEer ARujeke g MRS A T A HAE 5]5?’5?

A AR}
Phone: 82-53-810-2955; Fax: 82-53-816-7365 o ZHT 20miE WL FAESE AAESITh & iR Tuble
E-mail: jslee@yumail.ac.kr 17 ke v 2dos Zizh ZAE AR S 30 ml"“ wo
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300ml A2 g A HARIE 1m FES
28°ColA] AR 2 AR 120 pmyS she] HAIEIATE
ZE AEe iEy A

"o @424, 77 AAuPR A 1mi FH3o
4°C, 5000 rpmo. 2 SE7F AR & A5AF 548
< RygrEos 243

Lignin peroxidase®d (LiPEd )& Tiendt Kirk'®e] ol o
g SAA=Y A= G9E °CollA 1EZ 1nmol®
veratryl alcohol®| veratryl aldehyde® Ats}sl= Al dd==
310 nmollA1e] &35 = 319t}. Manganese peroxidase®] EA
AT (MnPEA Y= Kofijita 5179 WHoz E1sigic}, &4
FEE 1R o AAE B2 465 nmelHe] FREE
VERIRITE Laccased] &4 A= (Lac8A )= Kofujita 579
whiow 289}, & o-phenylenediamine2 712 Z sl &
Aeste 1B vgoz A EF9] 440 nmollxe] 4=
2 Jehidith 7z g4 84 348 uidEe] gzt S
23 PNE et Paer vehlglon 22 43S 3
3] wHESte] AAJsiqT)

Glucose 33 B @3 3% 54, K A 844
2l glucose®] F& 3] Hsted & E471(YSI Inc., 2700-
D Biochem.)Z o]&3to] AAI35H

F=E3 F/l BE gad BHEs AWM. gad &
lare] Ay P LY FFES gotrr] At
MYG WX E 7|2 o2 ALE3led Mn, Cu, Tween 20, Tween
80, veratryl alcohol 52 TERER F7iskd AHS siith
Tde A5 wid 4dRol 7t wEEE VeI, 2¢ 7F
Aoz wgd e AHs Fd BEA BHE ST

A

a3 A 1

]

Hjx] Z7e wlg gld B3E4 A4t Malt-Yeast-Glucose
MYGIRIONA A= w3t Phellinus sp. 852 2ld £3)
A AE 2388 A diFRe] 75l LiP% Lacg A
At 2EY MoPe A3 BE FFox AAkER] ¢4
t}. LiP2] 73 ASI 260057t 14€&lof 22 UmE 7P &7
Vet Laccases KCTC 168827} 1844 0.65 Umi= 714

Table 2. Production of ligninolytic enzyme by Phellinus sp.

Table 1. Composition of culture medium

Medium (g/L)
Ingradient

M1 M2 M3 M4
Glucose 20 20 20 4
Malt ext. ’ 10
Yeast ext. 0.2 0.2 4
Bacto-peptone 5
Ammonium tartrate 0.22 5.53
KH,PO, 0.5 0.5 05
MgSO, - TH,0 0.05 0.05 0.05
MnSO, - 6H,0 0.12 0.12 0.12
0.4 N Na-phthalate 10 m/
Kirk’s salt” 50 ml
pH 54 54 54

UKirk’s salt: MgSO, 3 g, MnSO, 0.5 g, NaCl 1.0 g, FeSO, - TH,O 0.1 g,
CoCl, 0.1g, ZnSO, 0.1g, CuSO, 0.1g, Al(SO,, - 12H,0 10mg,
H,BO, 10 mg, Na,MoO, - 2H,0 10 mg, nitrilotriacetate 1.5 g, distilled
water 11/

=7 Uehgen] KCTC 6655, KCTC 16888 #5-ollxe Atk
o] A WSITH(Table 2). Hattaka'®ol] w2 WAl Rggro] A
Aete dad Eelade] A ' Phanerocheate
chrysosporium, Phlebia radiata®} 7% LiP-MnP~I<-, Dichomitus
squalens, Pleurotus ostreatus, Rigidoporus lignosus®t 22
MnP-Lac=Z3&, Phlebia ochraceofulva, Junghuhnia separabilima
9} Z+& LiP-Lac2802 o] Barsidch. web A3 5
Z 8FFY  Phellinus sp.2] 735 Phlebia ochraceofulva,
Junghuhnia separabilima®} 738 LiP-LacIgol &30}l & <
At

A wE glad BsEd 84, & A Lipd
Aol 71 & ASI 26005 55 Agstel AM-silt
Mi1sx1e] 79 6712492 bacto-peptoned ©1-8-3F ALY
wix] z7slx AAsknt 2087 MdEIdE A FARA
AAES 150+ 10 mg/flask oVt LiPE 24 HolA| 9gte
™ Lace 0.1 Uml ©)3}2 AJ2k=IQivh. Maufx|e] 73 Ada
2e] Kirki)#] Z7AstA AAset 2087 Widssie 73
O FAH AL 110+ 10 mg/flask oy} LiPe €48 U
ERA] ¥gkom Lach4he 0.1 U/l ol3te AAFERITH M3

Enzyme activity (U/mli(days))

Basidiomycetes Scientific name

LiP Lac MnP

ASI 26004 Phellinus linteus 0.08(20)* 0.11(18) ND
ASI 26005 Phellinus igniarius 22 (14) 0.13(18) ND
ASI 26011 Phellinus linteus 0.05(20) 0.12(20) ND
KCTC 6190 Phellinus linteus ND 0.07(18) ND
KCTC 6655 Phellinus pini 0.05(16) ND ND
KCTC 16882 Phellinus baumii 0.2 (12) 0.65(18) ND
KCTC 16888 Phellinus ribus fulicis ND ND ND
KCTC 16890 Phellinus igniarius 0.13(14) 0.2920) ND
PB Phellinus baumii ND 0.25(18) ND

ND: not detected
*KCTC: A3 874 Fra A e #3423 *ASE #9487 1=4
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Fig. 1. Ligninolytic enzymes production by Phellinus igniarius in
various media. O: M1, @: M2, A: M3, A& : M4,

wiR|e] 79 Fr1A 49 ammonium tartrateS ©]€3 A A
A iR =z eA AAE) 2087 wiFE S A TAE
A A 120210 mg/flask o} LiPe 842 JeRA] &
ror Lace 169 oF 0.1 Uml H= sk Mang=) €]
735 712298 malt extracts ©)-&3F ALY wiA 28}
X Arkeiaart. 2047F vokell s A TAR AR 140
+10 mg/flask3 o1 LiPE 64RHE 4L Hol7] Azlsly
1444 Hof 2442 22 Umie Jehfigion o& Hap 7ha
sh= Z4%e JERIIGFg. 1). $712492) peptone 3 F7]
2292 ammonium tartrateS &3 AL 2719 M1, M3
uiR]Z=Ad 9] 739 Kaal 5'90) Bjerkandera BOS5572] o8 Au)
el A LipEAdol vty RSt o, Ha?= Plewrotus
ostreatus®] VA FNA] LiPEAES el 2gkon MnpE
dol =AUTIAL B vb It} KirkifA|E o8-8 AdAs %
A0 M3mHe] A oy APRiEe] 98 gl Esjas
AARETRY Ph. chrysosporiumd2] AAMIGIA LiP, MnPE4d
o] EUT}L B3I 01 Rothschild 9L 7- Wl %
ZolA Trpex lacteuse#e] W%l LiP, MnP7} A4 ATk
Btk B AFolA AMESt Phellinus igniarius 260052)
735 AF7A QFEOIR 2 Ph chrysosporium®) LiPS AAk
3he Wix|Z2delM LiPEAdE vERA] 949kom) malt extract
WA= LiP2dS vrep R LipAAd vixzdo) b
Ae Y 5 A9 2t Phellinus igniarius®) €110 23
B0 gakzAoA G749 malt extract H]FE AN A
LiPgAo] A vepleA] HEs & = glont 712
dHA U= veratryl alcoholdt 728 LiPBAS f&she 22
o 7Isk= ALR AlEH)

4
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Fig. 2. Ligninolytic enzymes production by Phellinus igniarius in
stationary culture and shaking culture. O: LiP activity in stationary
culture, A: Lac activity in stationary culture, @: LiP activity in shaking
culture, & : Lac activity in shaking culture.

AR Qg ] Bld B3 aa AL 2 glucose
g MYGEIROA el whE gyl EelEdhe] A
A3E At Aol A g 8YARH Lipg
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Aehfjoke] 79 6UARE LiPEAES vehlo] viek 82U
FHof €49(0.6 Umhs ViER 5 HAF ke 43E RIS
o LacB4e 8¥A 2o €40.1 UmhS VPR 5 7148t
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A Aehjoke] A9 ZEkemd 30mie) Awola] AR A
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B0, 7)1, HdgEe) oJgt AEg X FUPY, 85
B Oeket Al ofs| E4do] "ojzl Zlow AztEch
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Aalokel 7S 24 ol FAZF Ak FrreITE 84, 10
2 o)F HXELE & < Ao ofw glucoseH Al
2 Aeen 2oy Balgae] ANE s Hol= A
o2 vepdtl oled A= P igniarius 260052 7% A
7} 47k H Bl glucosedrEe] #48] A4S W 23t
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Fig. 4. Ligninolytic enzymes activity by various inducer. O: Conirol,
@®: Mn (0.1 mM), A: Cu (0.1 mM), A : Tween 80 (0.001%), @ :
Veratryl alcohol (0.4 mM).
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zoled IFE PIAA For} verawryl alcohol®]
control BU} 1.18] =& 2A1¢] 32U/l Tween 802 7%
LIS = $49 3.6 Umis YERHICE Lace] 849
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< S7relet 432 HAIA GROLt Tween 802 78I
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Fig. 5. Time course of ligninolytic enzymes activity by concentration

. of tween 80. O: Control, @: 0.01%, A: 0.005%, A : 0.001%.
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Ligninolytic Enzyme Activity Produced by Phellinus igniarius 26005

Jae Don Yoon, Hyo Cheol Ha?, Jong suk Lee, Jung-Ae Kim' and Jae Sung Lee* (College of Natural Resources and
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Abstract: The optimum conditions for lignin peroxidase production were studied. Lignin peroxidase was produced
almost exclusively in stationary culture with the optimum media composition of malt extract 1 g, yeast extract 0.4 g,
glucose 0.4 g and distilled water 100 m/. Tween 80 at 0.005% concentration and veratry! alcohol at 0.4 mM were
very effective inducers for lignin peroxidase production.

Key words: Phellinus igniarius, ligninolytic enzyme, lignin peroxidase, veratryl alcohol, inducer
*Corresponding author



