7 (ORIGINAL)

A O IRZELINBEZACILER & = o AR e %D R

WA JEIL, @R BRI, WA ek

Puff-Cooking Treatment of Wood and Its Acceleration of Wood Decay

Mitsuhiro Ayak**, Munezoh Takanasar*** and Koichi NisaiMoTo***

Abstract

Effect of puff-cooking treatment on wood was investigated for the resulting accelera-
tion of wood decay and various chemical changes. This treatment has been successfully
used as the pretreatment of grain for production of soya-sauce.

Wafers and meal of beech (Fagus crenata BLume) and pine (Pinus densiflora SIEB. et
Zucc.) heartwood were treated and exposed to fungal attack using each two species
of brown-rot- and white-rot fungi. Five treating conditions were employed : 4 (kg/
cm?)-20 (min), 4-60, 8-20, 8-60 and 12-60.

At 4-8 (kg/cm?) treatments, increase of alcohol-benzene (only in beech) and 1 %
sodium hydroxide soluble fractions, decrease of y-cellulose, and increase of molecular
weight of holocellulose were demonstrated. At 12kg/m? treatment, increase of a-cel-
lulose/holocellulose ratio and decrease of molecular weight of holocellulose and lignin
content were proved. Acceleration of decay was found in some combinations of wood
and fungus, especially in Gloeophyllum trabeum and the two wood species. The accelera-
tion occurred at all treating conditions but more greatly at light or medium treating
conditions. It was enhanced markedly in pine wood meal. This treatment was consid-

ered to be promissing for an utilization of wood waste.
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Fig. 2. Binding of wood blocks
for decay test.

Fig. 1. Puff-cooking apparatus used.

Table 1. Fungi used in the experiment.

Tungus Rot- type Strain*
Coriolus umszcolor (L. ex Fr. ) Quel white-rot IFO- 8754
Gloeophyllum trabeum (Pers. ex Fr.) Murr. brown-rot IFO-6268
Pycnoporus coccineus (Fr.) Bond. et Sing. white-rot FES-Pslh
Tyromyces palusiris (Berk. et Curt.) Murr. brown-rot IFO-6137

* Accession number, IFO: Institute for Fermentations, Osaka, Japan.
FES: Forestry and Forest Products Research In-
stitute, Tsukuba, Ibaragi, Japan.
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Fig. 3. Contents of chemical components and molecular weight of holocellulose
in PC-treated wood blocks.
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Table 2. Content of holocellulose and a-, 5-, and y-celluloses in PC-treated wood blocks.

%5 Content (ratio)

Wood Cellulose PC-treatment kg/cm2-min
none 4-20 8-20 12-60
holocellulose 73.2 (100) 70.4 (100) 61.6 (100) 63.4 (100)
. a-cellulose 43,0 (59) 42.7 (61) 46.7 (1 76) 53.6 ( 85)
Fagus crenata

B-cellulose 2.4 ( 3) 0.6 ( 0) 1.3 ( 2) 6.1 (10)

7-cellulose 27.8 (138) 27.1 ( 39) 13.7 ( 22) 3.7 ( 5

holocellulose 70.7 (100) 70.4 (100) 64.0 (100) 58.8 (100)

. . a-cellulose 41.2 ( 58) 45.5 ( 65) 34.7 ( 54) 48.0 ( 82)
Pinus densiflora

B-cellulose 0.9 (C 2) 03¢ 0) 13.0 ( 21) 4.7 ( 8)

r-cellulose 28.6 (40) 24.6 ( 35) 16.3 ( 25) 6.1 ( 10)
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Fig. 5. Changes of cellulose content in PC-treated wood blocks in
comparison with non-treated wood.
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Fig. 8. Chemical changes in PC-treated wood blocks of Fagus crenata after exposure to decay
fungus Coriolus versicolor in comparison with non-inoculated wood.
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Fig. 10. Chemical changes in PC-treated wood blocks of Fagus crenata after exposure to decay
fungus Gloeophyllum irabeum in comparison with non-inoculated wood.
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Fig. 12. Chemical changes in PC-treated wood blocks of Pinus densiflora after exposure to decay
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Fig. 13. Chemical changes in PC-treated wood blocks of Pinus densiflora after exposure to decay

fungus Pycnoporus coccineus in comparison with non-inoculated wood.
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Fig. 14. Chemical changes in PC-treated wood bloccks of Pinus densiflora after exposure to decay
fungus Tyromyces palustris in comparison with non-inoculated wood.
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Fig. 15. Chemical changes in PC-treated wood blocks of Pinus densiflora after exposure to
decay fungus Gloeophyllum trabeum in comparison with non-inoculated wood.
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Fig. 16. Changes of cellulose content in PC-treated wood blocks of Fagus
crenata after 50 days exposure to several decay fungi.
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Fig. 17. Changes of cellulose content in PC-treated wood blocks of Pinus
densiflora after 50 days exposure to several decay fungi.

Table 3. Percent weight loss of PC-treated wood meal and cellulose
powder after 50 days exposure to the decay fungi Gloeophyllum
trabeum and Pycnoporus coccineus.

PC- ‘Wood meal Cellulose
Fungus treatment Fagus Pinus
kg/cm?-min crenata densiflora powder
none 42.7 12.8 22.0
Gloeophyllum trabeum 4-20 206 7.8 20.7
8-20 67. 1 4.9 25.6
12-60 53.0 37.2 25.6
none 86.6 29.9 39.0
. 4-20 87.8 50.6 20.7
Pycnoporus coccineus 890 915 65.9 28,7
12-60 84.8 54.3 36.0
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