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Fundamental Studies on the Wood Decay( II )*!
— Physiological and Physicochemical Characteristics
of the White Rot Fungi in Korea —

Dong-Heub Lee™ - Don-Ha Choi*? - Seung-Lak Yoon* - Seung-Hyun Sohn*

ABSTRACT

Seven white rot fungi (Irpex lactenis, Coriolus hirsutus, Lopharia mirabilis, Schizopora paradoxa,
Ganoderma lucidum, Pleurotus ostreatus and Pycnoporus coccineus) native to Korea and two famous
exotic lignin-degradable. white rot fungt (Coriolus versicolor and Phanerochaete chrysosporium)were
investigated to clarify their physiological and physicochemical characteristics on white-rotted wood
blocks.

G. lucidum degraded wood blocks more seriously than those by exotic lignin-degrading fungi, C.
versicolor and P. chrysosporium, but only slightly decreased the strength of wood which was compared
to the weight loss, persumably on the account of its small use of cellulose when attacking wood, It
is quite interesting to note that the holocellulose degradation rate of G. lucidum was also higher than
any of the other tested fungi. The order of fungi, according to the lignin-decomposing rates, was G.
lucidum)P. coccineus)C. versicolor)S. paradoxa)P. chrysosporium)L. mirabilis)P. ostreatus)C. hirsutusyl.
lactenis. The lignin degradation of G. lucidum and P. coccineus which were collected in Korea was
greater than that of C. versicolor and P. chrysosporium. If holocellulose degradation is not considered,
G. lucidum has the merit of actual application in biomass conversion due to lignin removal,
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Table 1. Fungal growth on the agar medium and dry weight of mycelium, pH and chitin in shaking
cultures,

Fungal growth on  Dry weight of Dry weight of

Fungi the agar mycelium chitin pH
(days) (g /100ml) (g /100ml) Filtrate Supernatant
1. lactenis 5 0.460 0.183 3.60 4.07
C. hirsutus 8 0.455 0.283 4.16 4.32
L. mirailis 5 0.365 0.261 3.72 NT*
8. paradoxa 14 0.297 0.235 4.66 4.53
G. lucidum 13 1.284 0.258 3.26 3.93
P. ostreatus 9 0.816 0.388 5.52 5.49
P. coccineus 7 0.244 0.205 3.09 3.27
C. versicolor 6 0.496 0.480 3.43 3.67
P. chrysosporium 3 0.140 0.122 3.83 3.88

*I NT : Not tested

Note : Preparation of liquid medium ; The liquid medium was prepared by dissoloving 25g glucose, 10g pepton, 5g malt
extract, 3g KH:POs and 2g MgSOs - 7H20 in 1,000ml distilled water. The liquid mediuim (97ml) in a 500m! shaking
flask was autoclaved, cooled down to ambient temperature and inoculated with 3rnl of the liquid culture containing
well —developed mycelia of test fungus in the stationary phase of the fungal growth. The fungi were then incubated by
shaking culture at 26 +2C.
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Table 2. Weight loss and endwise compressive strength of decayed wood blocks,

Pinus densiflora

Quercus aculissima

Fungi Weight loss(%) Strength loss(%) Weight loss(%3) Strength loss
Sap Heart Sap Heart Sap Heart Sap Heat
I. lucidum 7.40 7.1) 3.1(2.0) 23.6(15.2) 4.5( 3.4) 7.4( 2.9) 23029 155(104) 0.1(2.D
C. hirsutus 4.2( 2.2) 1.6(0.7) 20.9(10.4) 400 3.00 12.2( 7.0) 7.20 6.5) 11.6( 6.3) 4.2(22.7)
L. mirabilis  10.9( 4.6) 7.2(5.4) 27.1(17.9)  28.5(19.3) 11.0( 3.2) 5.2( 35 7.0(26) 0.8(87)
S. paradoxa  8.3( 2.2) 3.1(1.4) 15.5( 7.8} 0.4( 3.3) 11.6( 4.8) 1.4( 1.5)  6.5( 3.3) —4.4( 7.9)
P. chrysosporizm 10.8(10.2) 0.8(0.3) 34.5(32.7) 1.9( 27) 1050 4.1) 56( 3.4) 7.9(52) —0.5( 6.6
C. versicolor  3.7( 4.3) 1.1(3.8) 24.8(22.1) 4.9( 8.9) 15.4( 5.3) 6.8( 2.1) 13.4(10.8) 17.3( 8.7)
G. lucidum 8.7( 6.5) 3.4(1.8) 36.9(29.4) 55( 4.4) 30.0(11.1) 20.7(17.1) 55.3(16.7) 35.9(28.0)
P. ostreatus 3.6( 6.3) 1.6{4.2) 6.1( 9.3) 11.6(10.6) 7.1( 4.9) 4.0( 3.6) 10.1(10.6) 11..1( 9.2)
P. coccineus  10.5( 2.9) 2.4(0.8) 14.0( 6.7) 4.8( 5.8) 14.9( 7.4) 7.7( 4.2) 14.2(10.2) 3.8( 5.1)
Note : 1. Medium was the same as Table 1. All blocks were oven-dried, weighed and sterilized with ethylene oxide gas

prior to decay test. Three blocks of same timber species were inserted to the mycelial coverage in a round
glass jar containing 300g of quartz sand medium with 82ml of nutrinutrientnt solution.
9. Jars were incubated for 2 months at 26427, ofter incubation blocks were cleaned of adherent mycelia,
oven-dried, and reweighed to calculate the percentage of weight losses.
Caption : values in parentheses are standard deviation
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Table 3. Degradation rate of holocellulose on wood rotted blocks by the white rot fungi.

Weight losses(%)

Holocel. content (%)

Holocel. degradation rate(%)

Fungi Pine Oak Pine Oak Pine Oak

S* H* S H S H S H S H S H
1. lactenis 7.4 3.1 7.4 23 65.4 68.4 70.9 74.5 7.1 1.0 9.8 2.6
C. hirsutus 4.2 1.6 12.2 7.2 68.1 68.1 67.2 70.4 3.3 0 14.5 8.0
L. mirabilis 10.0 7.2 10.0 52 63.2 64.4 68.9 71.5 10.2 6.8 12.3 6.7
S. paradoxa 8.3 3.1 11.6 1.4 65.7 67.9 68.5 75.1 4.7 1.7 13.4 1.8
C. versicolor 3.7 1.1 15.4 6.8 68.2 68.8 64.4 70.6 31 0.4 18.0 7.7
G. lucidum 8.7 3.4 30.0 20.7 64.9 68.0 52.9 59.0 7.8 1.6 33.7 22.8
P. chrysosporium 10,8 0.8 105 56 632 690 688 7.9 102 0.1 12: 6.0
P. ostreatus 3.6 1.6 7.1 4.0 69.2 68.9 72.0 74.9 1.7 0.3 8.4 2.1
P. coccineus . 10.5 2.4 14.9 7.7 62.9 68.3 65.4 70.5 10.6 7.8 16.8 7.8
Control - - - - 70.4 69.1 78.6 76.5 - - - -

*: Sapwood, ** : Heartwood.



Table 4. Degradation rate of lignin on the rotted wood blocks by the white rot fungi.

Weight losses(%)

Holocel. content(%)

Holocel. degradation rate(%)

Pine Oak

Pine Oak

H S H S H S H

294 217 232 5.2 3.7 2.3 1.7
291 206 223 2.5 14 7.2 5.5
284 21.9 233 8.8 3.7 5.0 1.3
290 198 234 8.4 1.6 108 0.8
292 201 226 14 1.0 9.5 4.2
286 171 20.2 5.9 31 230 144
294 205 225 8.6 0.3 7.7 4.7
290 208 211 3.2 1.7 6.3 6.4
293 197 217 6.3 0.7 113 8.0

Fungi Pine Oak
S H* S H S
I. lactenis 7.4 3.1 74 23 27.1
C. hirsutus 4.2 1.6 12.2 7.2 27.7
L. mirabilis 10.0 7.2 10.0 52 259
S. paradoxa 8.3 3.1 11.6 1.4 26.0
C. versicolor 3.7 1.1 15.4 6.8  28.0
G. lucidum 8.7 3.4 300 20.7 26,7
P. chrysosporium 10.8 0.8 10.5 5.6 26.0
P. ostreatus 3.6 1.6 7.1 4.0 27.1
P. coccineus 10.5 2.4 14.9 7.7 26.6
Control 28.4

295 222 236

* : Sapwood, * : Heartwood.
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