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ABSTRACT

Activities of the extracellular enzyme from Fomitopsis palustris, a brown-rot fungi, and by
which crystallinity changes of cellulose in the various softwoods, such as Larix leptolepsis, Pinus
rigida, Pinus koraiensis and Pinus densiflora by liquid culture, were investigated. Activity of
Cellobiohydrolase (CBH) from F. palustris was detected in the every test softwoods culture, show-
ing activities of the Endoglucanase (EG), g-glucosidase (BGL) and B-14-xylosidase (BXL). It was
shown high enzyme activities in the sapwood culture than heartwood of the same wood species,
However, the enzyme activities in most of test wood cultures increased with longer incubation
time, indicating a possibility of intermix sapwood and heartwood for degradation process by
enzyme. Also it was shown that protein patterns of the extracellular enzyme from F palustris
in wood particle substrate of the several domestic softwoods were similar with each other wood
species, which suggested the possibility of mixing all softwoods in saccharification by enzyme
from F palustris. Crystallinity reduction value of cellulose by F palustris was 42~204% in 4
weeks cultivation, 129~289% in 8 weeks.

Keywords: Fomitopsis palustris, cellulase, crystallinity, EG, CBH, BGL, BXL, wood bhiomass
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Table 1. Enzyme activities of Formitopsis palustris in each substrates by wood species

Wood Wood Incubation Activity(U/L) Protein
X rtion tume ! X s . concentration
species po (weeks) EG CBH BGL BXL (mg/L)
, 4 1020 243 4250 36 58
e PV 8 1490 268 8450 706 78
leptolepsis 4 813 94 1890 186 36
heartwood 8 1690 210 2530 302 45
Pinus ] 4 1550 633 6440 389 71
rigida sapwood 8 1540 867 5840 360 68
4 755 487 3749 273 104
piys | pwood 8 705 723 21454 528 126
koraiensis 4 1556 141 %9 108 28
heartwood 8 1102 170 1443 B7 39
4 985 578 7121 880 82
Pinus sapwood 8 1916 457 4842 783 36
densiflora 4 486 370 4839 274 52
heartwood 8 %35 417 6169 309 41
1. Endoglucanase (EG), 2. Cellobiohydrolase (CBH), 3 f-glucosidase (BGL), 4 A-14-xylosidase (BXL)
o7 BT A4S He ez Jgyd. EG 2 aga, kR A et E4a8A o) thE
BGL &4do] vad =/ Vel 443 AER o717t 8529 -9 45 HlE] & &4 & v
0.0 Balgsr delA ol CBH &4d0] EG & Egla, FEEE e 45 @A vl& A
ARk A AL E o] Age B2 ) Hoz gAY wYdd F gl Frrt e
oM AA=EE Aoz ey} dutdo s ZAK AES Ho AAjo dad FE2E T At s
Zgo og 2AY AZF QA i 7= Fen- T Ao vehdd a3y F 3 ok Ao
tonAl Sk, 4, Glycopeptide &= F&Z# 0] Es} 7F A7) s k) ko] 4Fel A 8 R Aol
Aot 22 HEAEZ Fol| o3 B3+ 5 7 o= &4 Ao A F7HE Ho iR
54 B 4% 4RSS F gle At Bus 1 F27F AR e HHs) AR = S A
A=E(F, 2007) 2 ATFAHAA dolzl CBH & o7 At SFEE 2 A g4AgAd A
e Faol o3 A4y AER e~ R /S 7F Yebked &3] rjvhauy sy As g
Arele 2z 88 4 e FAeg gudEy FFo vl CBH &), Ay wiAo A= BGL
12 32 Tshihara®} Shimizu (1984a, 1984b)3= CMC g3 g d Tl uuA s e EAFF
(Carboxymethylcellulose)?} Z+&<]  B-glucosidic of wpel FFo] kg W AHE Holgdn)

AE 2 N14E 2 F opalustrise] A 9
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(1) Larix leptolepsis sapwood for 4 weeks,
(3) Larix leptolepsis heartwood for 4 weeks,
(5) Pinus rigida sapwood for 4 weeks,

(7) Pinus koraiensis sapwood for 4 weeks,
(9) Pinus koraiensis heartwood for 4 weeks,
(11) Pinus densiflora sapwood for 4 weeks,
(13) Pinus densiflora heartwood for 4 weeks,

(2) Larix leptolepsis sapwood for 8 weeks,
(4) Larix leptolepsis heartwood for 8 weeks,
(6) Pinus rigida sapwood for 8 weeks,

(8) Pinus koraiensis sapwood for 8 weeks,
(10) Pinus koraiensis heartwood for 8 weeks,
(12) Pinus densifiora sapwood for 8 weeks,
(14) Pinus densiflora heartwood for 8 weeks

Fig. 1. SDS-PAGE analysis of extracellular proteins from F. palustris.
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Table 2. Crystallinity of degraded wood substrates by F. palustris (unit: %)

Wood spec. Larix Larix Pinus Pinus Pinus Pinus Pinus
date leptolepsis  leptolepsis rigida koraiensis  korvaiensis  densiflora  densiflora
(weeks)  (sapuvod) (heartwood) (sapuood) (sapuood) (beartuwood) (sapuood) (heartuood)
Control 622 55 549 624 555 385 505
4 495 483 526 514 527 528 417
(204) (122) (42) 176) 60) o7 174
3 476 391 478
(235) (289 129)

*( ) show the reduction rate (%)

Intensity

10 % D D
Ditfraction angle (20)

Fig. 2. X-ray diffractograms of Larix leptolep-
sis sapwood (passed 60 mesh) degrad-
ed by F. palustris (Numbers on diffrac-
tograms represent the shaking culti-
vated time: 4W — 4 weeks, 8W — 8
weeks, C-Control).
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= RS- 53] o] £FES BR3Hsle] Autu|o
oe gARE NS W F palustris7} HH% Clney

Intensity

10 5 .4} P D
Diffraction angle (28)

Fig. 3. X-ray diffractograms of Larix leptolep-
sis heartwood (passed 60 mesh) de-
graded by F. palustris (Numbers on dif-
fractograms represent the shaking cul-
tivated time: 4W — 4 weeks, 8W — 8
weeks, C-Control).
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Diffraction angle (26)
Fig. 4. X-ray diffractograms of Pinus densi-
flora sapwood (passed 60 mesh) de-
graded by F. palustris (Numbers on dif-
fractograms represent the shaking cul-
tivated time: 4W — 4 weeks, 8W — 8
weeks, C-Control)
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Fig. 5. X-ray diffractograms of Pinus rigida
sapwood (passed 60 mesh) degraded
by F. palustris (Numbers on diffracto-
grams represent the shaking cultivated
time: 4W — 4 weeks, 8W — 8 weeks,
C-Control)
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