10-15

12544)



white rot
(extracellular enzyme) (lignin peroxidase)
(manganese peroxidase) (laccase)
white rot
(Grant, 1989)

( - 2539)

1-4
1-3

' 4x1.5

0.1-0.5

(Cook, 1961 )



100 181.98
2774 351 1 2
( -2538)

(Taxonomy)

| Stmylumaomres

Split Gill
Division Basidiomycota
Class Basidiomycetes
Order Aphyllophorales
Family Schizophyllaceae
Genus Schizophyllum

Species Sjmmmmmm



schizophyllan polysaccharide ((3-1,3-
glucan) triple-stranded helix 2

m-q,_\ou

M,_,o
. ryan o e
\'HO y
Xti )\j-‘:o'?-\r"’ o
2 schizophyllan (Yanaki , 1980)

Schizophyllan (SPG, Sonifilan, Sizofiran, Sizofilan) pi-3, pi-6 D-glucan

450,000 (daltons) (Kidd) HIV
(Hirata,1994; Hotta, 1993; ltoh, 1990)
Sarcoma 180  Sarcoma 37 70-100
2,
3
schizophyllan Patarca-Montero
(2001) schizophyllan Kaken
Pharmaceutical
!
(Ooi , 2000)

schizophyllan
salmonids (Aqualab, 1999)
furanculosis (Aqualab, 1999)
schizophyllan
oenhancer-VST (immunoenhancer-vst)

oenhancer VST lysozyme



.. 1986 schizophyllan

(Mizuno, 2000)
Beta glucans _ IMMUNOCORP (Immunocorp)

2 beta glucan Mundumﬂm

baker’s yeast

(American hotanical council, 2001)

=
2
£
2
!’_,:‘

al‘ = o o
NN 3 HaRNtUH Beta glucan

\#831 nga white rot

o

j U 1 ' z or o
@esngy white rot iflusmfiiununlunisteaaaneiieliligW Iasadaunug

class basidiomycete

1 (nonselective lignin)

white pocket rot



2. (selective lignin)
middle lamella
secondary cell wall

(lignin)

gymnosperm
angiosperm  fern club moss vascular tissue
mosses lichens algae
phenyl propane
precurcor
alcohol 3 1) p-hydroxycinnamyl (coumaryl) alcohol
p-hydroxyphynyl unit 2) 4-hydroxy-3-methocinnamyl (coniferyl)
alcohol guaiacyl unit — 3) 3,5-dimethoxycinnamyl (sinapyl) alcohol  syringyl
unit ( 3) 3
precursors 1) soft wood lignin 2) hardwood lignin
3) grass lignin (Higuchi,1986) 7l (softwooa lignin)
gymnosperms coniferyl alcohol
coumaryl alcohol sinapyl alcohol
(hardwood lignin) angiosperm coniferyl alcohol sinapyl alcohol
46% p-hydroxyphenylpropane unit
(grass lignin) coniferyl, sinapyl
p-hydroxyphenylpropane unit p-coumaric acid
5

(Biosynthesis of lignin)

precursor ( ) ( 4) shikimic acid
pathway  Shikimic acid form phosphoenolpyruvic acid
erythrose-4-phosphate biosynthesis ~ amino acid  L-tyrosine
L-phenylalanine amino acid 2 cinnamic acid counterparts
hydroxylation ~ hydroxylase méthoxylation ~ 0-methyl-transferase
cinnamic acid three parahydroxy cinnamic acid precursor
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lignin lignin hydroxylation méthylation
(Glasser, 1980)

OH oM om
&ocn‘ H,GAC&
OH ONH OH
4 Precursor p-coumaryl alcohol
coniferyl alcohol  sinapyl alcohol ( Tuor 1995)
«l«TW
[tem
ot Hiun
HOOR
H,con rom ™
¢ ng'ou o T u@o«m
T S Q
':'f’“ H, COH o
&i e ’.{:‘um noHC-H-a0 o\(l"
] "'c ‘h
« 1] “f .
00 H O “* " (/m,
T el %u({‘-‘:*o “ noou
! won 9 ~OCH,
<
1, CO X W08 m"‘m
—H on,
-
H oo () ml‘(“
, *ow 2
W ——0 HOOH
%N’@ WCOH  wcon @wk
— e —o
.“,w C L4
e ~ ooy,
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white rot 2

(Tuor . 1995)

1 (Lignin peroxidase (EC No. 1. 11, 1.14
Diarylpropane: oxygen, hydrogen-peroxidase oxidoreductase))

secondary
metabolite phenolic unit
aryl cation radical cC C-0
(9
HC =0
&
I
H,CO CH,OH
0 ~on
HCOM Hy0,
oy

n,cou CH,0H
uc-——o HC —O—---

OCH,

ocCH,
Veratryl aicohol

6
(Carlile and Watkinson, 1994)

vanillin,  syringaldéhyde, isovanillic
acid vanilic acid ( )
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(L] (el

A O O

ooy g0 N otvy s
x L
waNLLN SYRINGALOTHYDE VANALYC ACID
s
TocH =0 copm
/\\ /\
N - ~ 3 ~ ~
\// OCH OCHy OCHy oM
0CHy oH 0oy
VERATRIC ACID ACCYDSYRINGO ISOVANILLE ACID

2.

(Manganese Peroxidase (EC No. 1.11. 1 13 Mn(li):

hydrogen-peroxidase oxidoreductase))

phenolic  lignin veratryl

phenolic aromatic ring  substrate
202

alcohol

MnP 0?2 oxidize intermediate MnIP
Mn2 oxidize MnPI MnPI| Mn3 Mn3

lactate, mandate, oxalate tartrate
phenolic substrate pH

Messner, 1997)

oxidize
4.0 5.0 ( Heinzkill



\lnl‘
won protoperphvrm (N
([7-()
MnP 1
}(-(’ L

MaP 11

MnP * 11,0, MnP | + 11,0
MnP | « Mb" MnP Il Mo’
MnP Il « Mil” « 2H MnP «Mn’ ¢ HX)
2Mu'" 42 KM 2Mn' *2R +21I
8 (Heinzkill ~ Messner, 1997)
3. (Laccase (EC No. 1. 10. 3.2 (benzenediol: 0 2oxidoreductase))

phenol oxidase copper containing blue oxidase
02 2?2

polymerization phenolic

laccase syringaldazine (Srinivasan , 1995)
Lig Lig
s Laccase Hé,OH o
LQ L
— s S r—
Y OcH OCH, OCH,

p- Qumne

Phenoxy radhcal
Ca carbonyl formation u\

Polymernzation and
Quinone formation

Y\ocw

OH
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Leonard Phillip  (1973)

phenoloxidase - (mue

phenoioxidase

Wessels (1987) - (me

Glucosaminoglycan  (1-3)-P-glucan
(1-3)-p/(1-6)-P -glucan chitin

extending

-V
N non -extending

L]

S
10 -@mure
(Wessels 1987)
Leonard (1971) - @mue Bmut type V
Type -3 coh-1X coh-1 Type 1I-8X type II-3
phenoloxidase Bmut, Bmut type

Veoh-1 coh-1 Type II-8
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Leslie (1979) Phenoloxidase
Phenoloxidase copper
2 ' (Tyrosinase)
Dix and Webster (1995)
phenyl-propane units

3 1) polymer 2)
side chain benzene ring 3) aliphatic
aromatic lignin p-coumaryl alcohol,

coniferyl alcohol sinapyl alcohol

Reeve (1989)
1 5 50
250,000

Paice (1989) (CnaLs \esakr (ATCC 20869)

(hardwood kraft pulp)
s \asa (

) 116 19 (
) 3350%  48%
DED
8206 _ CEDED 88%  (Reid
1990) C.
DED ' 8.5
61% DED ! ! 24
3% .
Fujita (1991)

white ot L zuase ¢ \GSdT Frereorede
jegmum - Qs higas PDB

4 8
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8 1ZU-154
28%  52% 20.9
8.5 1 1 63%
5.70 (FCED)
88% FCED
Metha (1992) _ 0. d’MIJTIUT]
3 D. dT}HImUTk% glucose
1% 39°c [/
2112 121 25%  44% Tran Chamber (1987)
hardwood D. (m&Ilem 10
33%
Reid (1995)
white rot Celiobiose:

quinone oxidoreductase

lignocelluiose
Hatakka (1983) white rot
1C-lignin inwood meal 1“C02 D. ! uo2
Vries (1986) dikaryon
e 30°% 24°¢
dikaryon 30°c

Alder (1990) white rot



Jeffries (1996)

(pectinase)

(cellulase)
(Paice

(hemicellulase)
, 1995)
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