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Microbe classifi- Lignin Methods used
cation and exam- substrate used to determine
ples(genera) experimentally  lignin

degradation*
Actinomycetes  synthetic lignin,

Soil bacteria  corn stalks, A
Nocardia, Douglas-fir phloem
Streptomyces

Fungi Imperfecti

Soil fungi
Fusarium synthetic lignin AB

Soft-rot fungi
Papulospora wood blocks C

Ascomycetes

Soft-rot fungi  wood blocks,

Chaetomium  synthetic lignin, AC
Pseudo corn stalks

soft-rot

fungi™

Hypoxylom, wood blocks C

Xvlaria

Basidiomycetes
Litter —degrading

Collybio, forest litter C

Mycena

White-rot

Coriolus, wood. synthetic ACD

Phanerochaete, lignin

Poria

Brown-rot
Gloeophyllum,  wood, synthetic ACD
Poria lignin

*A:[YC]  lignin CO:. B :growth on lignin.

C : mass balance study based on gravimetric deter-
mination of lignin. D : chemical structural studies
* Decay by these and related fungi is slow and

exhibits of features of both white-and soft-rot.
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Pulp property

SR* WRV® DP* LR¢ LRo" MV
Enzyme treatment (g/g) (km) (km) (g /cm?)
None(control) 13 1 1500 0.9 6.6 0.52
Same, refined 51min 57 unch.2 unch, unch. unch. unch.
0.02% enz: 20h, 40" 10 1.36 1400 2.8 10.7 0.61
Same, refined 23min 57 2.2 1400 6.8 11.7 0.93
0.1% enz. 6h. 40C 21 1.40 1400 3.00 11.0 0.62
Same, refined 18min 55 unch., unch, unch. unch. unch.
* "SR : Schopper-Riegler degree "WRYV : water retention value unch. : unchanged

“DP : degree of po}ymerization
“LRo : zero-span breaking

LR : lengh of rupture(tensile)

"MV=volumetric weight

 Authors state that properties were not significantly modified.

" All reaction mixtures contained imM HgClz,

activity of enzyme was not given.
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Table 3. 1ZU-1547 9] xejo] ol § BejH 2 o] 4
Incubation time Freeness Burst factor  Tensile index Tear index Brightness
{weeks) {ml) (kP -m?*/g) (N-m/g) (mN-m?/g) %)
0 130 0.35 8.7 0.86 40.8
Before H:0: bleaching 1 160 0.74 9.6 1.65 37.6
2 135 1.12 14.6 1.99 38:1
0 150 0.52 9.6 1.21 64.7
After H:O: bleaching 1 150 1.05 19.8 2.48 65.7
2 140 1.36 23.7 2.71 67.4
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Table 4. vzl Edaol wial e gl oyl A& ¢ o) dlsh 9 e gt

Control  Strain Strain Strain Strain Strain Strain Stran Strain Strain
{puponly ) #£052 #170 7358 #383 £405 #406 7431 $432 $434
Before 2% extraction
Brightness, %150 33.5 48.0 35.8 34.4 35.7 35.8 35.9 35.5 35.4 36.0
Kappa number 11.6 7.9 12 12 10.9 10.2 1.7 124 12.4 12.4
Viscosity. mPa - s 17 11.2 15.9 16 13.5 10.9 17.8 16.7 16.8 15.1
Klason lignin, % 1.1 0.7 14 1.6 1.1 1.4 1.3 1.6 1.6 2.0
UV lignin, % 0.68 0.63 0.69 0.67 0.58 0.61 0.63 0.63 0.67 .49
After 295 extraction
Brightness, % [SO 34.3 49.5 35.9 34.8 35.6 37.0 35.3 34.6 34.9 34.8
Kappa number 10.9 6.5 11.2 12.1 10.4 9.4 11.4 11.7 11.3 11.4
Viscosity, mPa - 5 15.3 10.4 14.6 14.4 13.4 10.9 16.8 15.8 15.2 14.4
Klason lignin, % 1.0 0.5 1.0 1.2 1.0 1.1 1.1 1.3 1.3 1.6
UV lignin, % 0.70 0.51 0.70 0.67 0.65 0,58 0.69 0.69 0.79 -0.86

The following strains were screened : No.52 Coriolus versicolor{ ATCC20869), No0.170 Phellinus pini, No.358
Pleurotus eryngii, N0.383 Phanerochaete chrysosporium{ATCC24725), No.405 Pleurotus sajor-caju, No.406 Lentinus
edodes, No.431 (Cellulase-less mutant) P. charysosporium, No.432 (Cellulase-less mutant) P. chrysosoporium, No,434
Aureobasidium pullulans.

,98 -



Table 5. Hxeol MEEH HFFxge T &
v N .
%7] brightness : 32.7% 1SO

Control pulps £ .versicolor
——————— treated pulp
(CEDED) (DED)  (FDED)

Brightness{5day), % 1SO - - 50.1
Extraction brightness, %150 46.9 — -
First D stage
Brightness, % 1SO 81.7 51.9 62.7
Kappa number 09 - 4.3
Viscosity, mPa - s 1.8 - 13.2
Second D stage
Brightness. % I1SO 88.1 71.9 82.3
Viscosity, mPa - s 11.2 - 12.6
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Table 6. U= KPej

A% Bt 44

Dosage(% on pulp)

Brightness

Bleaching sequence PC number
As effective Before Affer )
C E D E: D chlorine aging™* aging**
CEDED 50 36 08 02 03 7.89 88.8 84.2 0.78
(Conventional process)
FCED 1.4 08 03 - - 2.19 88.1 85.3 0.46
Biobleaching process) {472%) (A79%) (a73%) (AT729)

' . Beech KP was treated for 5days and kappa number was decreased from 20.9 to 8.5

(& kappa=59%5).
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