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Scots pine and beech wood was deca 'ed by the Coriolus versicolor fungus. It was observed
that the pine wood is darkening from 80 tc. 54 % while the beech wood reveals increase of bright-
ness from the 57 to 80%. The mentioned ~bservations were found in two experimental repeti-
tions. Any influence of such factors as access of day-light in the course of decay or degree of ex-
traction of resinous substances on the changes of colour was not stated. It scots pine wood
about three times increase of relative content of substances soluble in NaOH was observed,
while in decayed beech wood those changes were slight.

The genesis of work is based on the observation that the wood of scots pine
decayed by Coriolus versicolor is darkening while beech wood decayed by the
same fungus shows increase of brightness. This is the cause to elucidate this problem.

MATERIAL AND METHODS

The experiments were performed on the beech (Fagus silvatica L.) and scots pine
wood (Pinus silvestris L.). The wood for investigations was taken from peripheral
parts of stem on the height 3 - 6 m above the ground level. The test pieces 3x20x
% 30 mm were sampled. The scots pine samples were taken only from the sapwood.
The culture of Coriolus versicolor L. ex Fr. Quel. (=Trametes versicolor L.: Fr.
Quel. = Polystictus versicolor L. ex Fr.) was taken from collection of cultures of the
Institute of Forest and Wood Protection of Agricultural University in Warsaw. The
~ wood decay by C. versicolor was made in two repetitions. First repetition was con-
cucted in the humidity chamber at relative humidity 65 - 709, temperature 22°0
and diffused daylight. The second repetition of the tests were made in the same para-
meters in the humidity chamber in the diffused daylight and in total darkness in in-
cubator. The wood samples were divided onto two groups. The first one was comple-
tely extracted in the ethanol-benzene (1:1) mixture. The second group was unex-
tracted. The decayed wood was ground to the particles of 0.5 - 1.0 mm. For the
colour measurements Momcolor D thre-stimulus colorimeter made in Hungary
was used. Brightness measurements were made in comparison with white standard
which is 100 % of brightness. The length of dominant wave and excitation cleanes were
calculated according to formulas given in the Polish Standard PN-65/N-01252.
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. RESULTS AND DISCUSSION

Conducted tests revealed that there are significant differences in colour of scots
pine and beech wood subjected to decay by the C. versicolor fungus (Tab. 1, Fig. 1).
With the prolongation of decay time of scots pine wood the decrease of brightness
from 79.8 to 53.9% occurs. Particularly intensive decrease of brightness takes place
in first 30 days of fungus activity, when the mass loss is about 67 and the decrease of
brightness from the 79.8 to 56.8 %. The action of C. versicolor on beech wood affects
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Fig. 1. The changes in brightness of scots
pine and beech wood decayed by C. versicolor S0
in dependence on its degree of decay
Rys. 1. Zmiany jasnosci drewna sosny i buka
rozlozonego przez grzyb C. versicolor w zalez- 0 20 40 50_ 80
nosci od stopnia jego rozkladu Mass loss [%0] - Ubytki masy

increase of brightness. The exception is only first period of C. versicolor activity in
which after the first 10 days of beech wood decay decrease of brightness from 57.1
to 51.5% was found. Intensive increase if brightness of this wood was found after
the period from 30 to 120 days where the mass losses were 24 to 63 7/ respectively.
In period from 120 to 190 days of decay the increase of brightness was not stated
despite the increase of mass loss from 63 to 81 7. The excitation cleanes in scots pine
and beech wood was nearly unchanged, only the small changes of dominant wave
length (4 d) teke place (Teb. 1).

The changes in the lignine and holocellulose content in wood subjected to the
action of C. versicolor are very similar (Dziurzynski 1981) and did not correspond
with the changes of colour (Tab. 1). Results of IR absorbance of the 1743 cm~* band
and the heat of combustion (Tab. 2) are in accordance with data found in literature
(Kirk, Chang 1974, Dobry, Dziurzynski, Rypdéek 1986). Increase of absor-
bance of 1743 cm~?! bznd reveals that wood decayed by C. versirolor is oxidized.

The second repetition of these tests show that completely extracted wood is alike
in this respect to the unextracted wood. Extracted scots pine wood test pieces are
slightly lighter while the extracted beech wood samples are slightly darker than
unextracted test pieces of these two wood species. The diffuse daylight has small
effect, but it should be stated that the test pieces in incubator, without acces of light,
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are characterised by the lower brightness and the mass losses are lower in analogical
periods of decay. The moisture content of decayed scots pine and beech wood was
higher than the fiber saturation point. For each time of decay moisture content has
at both species the same numerical quantity. Oaly in case of scots pine wood subjected
to decay by the period of 300 days moisture content lowered to about 15 %. This data
show that the moisture could not be the cause of various colour changes of wood in
the course of their decay by C. versicolor.

The chemical compounds of wood essential for the fungal decay are both poly-
saccharides (Rypdc&ek 1977, 1977) and lignin (Faix, Mozuch, Kirk 1985). Some
insight into the changes in chemical compounds of wood can be obtained basing on
the results of determination of soluble in 0.1 mol dm~3 N.OH. From Fig. 2 it appears
clear that the quantity of solubles in 0.1 moldm~3 N.OH in the course of pine wood
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Fig. 2. Content of substances soluble in 0.1 moldm=2 NaOH in scots pine and
beech wood decayed by C. versicolor in respect to the undecayed wood (Dziurzys-
ski 1981)

Rys. 2. Zawarto$¢ substancji rozpuszczalnych w 0.1 moldm~2 NaOH w drewnie
sosny i buka roztozonym przez C. versicolor w stosunku do drewna nie rozlozonego
& (Dziurzyriski 1981)

decay increases threefold in respzct to undzcayed wood. In the process of beech wood
decay the quantity of solubles in N.OH in respzct to undzcayed wood changes
slightly. Thzse results reveal higher depolymerisation degree of chemical compounds
of scots pine wood than the compounds in the beech wood. The higher contents of
substances soluble in N.OH in decayed pine wood can be explained by inhibition
of further decay of these substances (Rypd&ek, Rypdé&kova 1975). In beech wood
the depolymerised products are not accumulated. These products in beech wood are
immediately metabolised. The speed of decay of pine wood has also the inhibitory
effect of its decay. The pine wood is decayed with the speed 8 times lower than the
wood of beech (Tab. 1). Hydrolysis and oxidation products from chemical compounds
of wood get into secondary reactions of condensation. These reactions can cause
darkening of pine wood. Analogical causes of such darkening are observed in pro-
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Table 2

IR absorbance Aj;sa/Ais7s band (Dziurzynski, Supinski,
Surminski 1988) and the heat of combustion (Dziurzynski
1981) of wood after decay by C. versicolor fungus
Absorbancja w podczerwieni pasma Ay743/Aq37s (Dziu-
rzynski, Supinski, Surminski 1988) i cieplo spalania
(Dziurzynski 1981) drewna roztozonego przez grzyb
C. versicolor

Mass loss . absorbancfz ~ | Heat of combus-
Wood Absorbancja " i
Ubytek masy 4m A tion — Cieplo spa-
Drewno ° w podczerwieni .
(&4 lania kJ/kg
g ol BaeelhR
Scots pine : 0.339 20120
Sosna 6.0 0.510 19 580
14.0 0.530 19 550
28.7 0.583 19 700
| 0 0.743 19920
Beech i 3.0 0.813 19 860
24.0 ' 0.820 19 960
Buk 33.0 0.800 19 800
63.0 0.835 | 19 570

cesses of alkaline pulping of wood (Surewicz 1959). Coloured substances excreted
by the fungus mycelium, enzymes and toxynes, are also important (H¥ib 1984). The
mentioned observations are in controversy with the case of darkening of beech wood
decayed by C. versicolor fungus noticed by Seifert (1966). Thus the observed colour
changes can be due to specific characteristics of C. versicolor inoculates used.
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w maju 1988

REFERENCES

. Dobry J., Dziurzynski A., Rypatek V.: Relation Between Combustion Heat and

Chemical Wood Composition During White and Brown Rot. Wood Science and Technology
1986, 20: 137 - 144

. Dziurzynski A.: Zalezno$¢ miedzy cieplem spalania a sktadem chemicznym drewna w pro-

cesach jego rozkiadu. Dr. Thesis, Academy of Agriculture in Poznan, 1981.

. Dziurzynski A., Supinski J., Surmifiski J.: Studies on Chemical Composition

of Wood on the Basis of Infrared Spectroscopy I. Relation Between Wood Chemical Com-
position and Absorbance of Individual Bands of the IR Spectrum within the Range 700 - 190(
cm-'. Folia Forestalia Polonica S. B, Z, 1988, 18: 5-17.

. Faix 0., Mozuch M. D., Kirk T. K.: Degradation of Gymnosperm (Guaiacyl)

vs. Angiosperm (Syringyl/Guaiacyl) Lignins by Phanerochaete chrysosporium. Holzforschun;
1985, 39, H. 4: 203 - 208.

. Hiib J.: Interaction of Tissue Cultures of Woody Species with the Wood-Destroyin;

Fungus Phaealus Schweinitzi. International Symposium ,,Plant Tissue and Cell Cultur
Aplication to Crop Improvement” Olomouc, Czechoslovakia, 24 - 29 Sept. 1984.

. Kirk T. K., Chang H.: Decomposition of Lignin by White-rot Fungi I. Isolation ©

Heavily Degraded Lignins from Decayed Spruce. Holzforschung 1974, 28, 6: 217 - 222.




106 A.DZIURZYNKSI [ IN.

7. Rypaéek V.: Chemical Composition of Hemicelluloses as a Factor Participating in the
Substrate Specifity of Wood-destroying Fungi. Wood Sciences and Technology 1977, 11:
59 - 67.

8. Rypacek V.: Depolymerizace polysacharidické sloZky dfeva dfevokaznymi houbami
(Summ. Depolymerization of Polysaccharidic Component of Wood by Wood-Destroying
Fungi). Drevarsky Vyskum 1977, XXII, Zv. 1 - 2: 9 - 17.

9. Rypacek V., Rypackova M.: Brown Rot as a Model for Studies of Lignocellulose Hu-
mification. Biologia Flantarum (Praha) 1975, 17, 6: 452 - 457,

10. Seifert K.: Chemischer Abbau der Buchenholz-Zellwand durch den Weissfiulepilz Po-
Iystictus versicolor (Linn. Fr.). Holz als Roh- und Werkstoff 1966, H. 3: 81 - 87.

11. Surewicz W.: Uber einige ungekldrte Erscheinungen im Sulfatkochprocess. Zellstoff
und Papier 1959, 8, 8: 302 - 305.

12. Polska Norma PN-65/N-01252: Liczbowe wyrazanie barw.

MNPUMEUYAHWA OB MSMEHEHMAX OKP.: CKW JPEBECHHbI
PA3JIOKEHHCK TPUBOM CORIOLUS VERSICOLOR

Pesrome

JlpepecHily cOCHbI M OyKa DOIBEPIIM PA3IOKCHUIO rpe6om Coriolus versicolor. 3amedeHo,
410 CBET/IOTA PA3/IOXEHHOM JIpeBeCHHBI COCHBL yMeHblnaeTcs ¢ 80 g0 54 77, B TO Bpems KaK CBETJIO-
Ta apepecunnl Gyka ysemmrausaeTcs ¢ 57 no 80 %4, DTu HaGnioneHus ObIIH CAeNaHEL B IBYX CEPHAX
OMBITOB. YCTAHORJIEHO, YTO HAd W3MEHEHHH OKDACKH [PCBCCHHBI HE OKa3blBAKOT BITHAHAA TaKHE
HAKTOPLI, KAK HATIHYHC JIHEBHOTO CBETA BO BPEMS PA3JIOKCHHMA M CTCNCHb M3BIEYCHHSA CMOIHCTHIX
peitiects. HeT Takke B3aHMOZABUCHMOCTH MEWKIY OKDACKOW IpeBecHHbl a CONEPKAaHMEM B Hel
JMCHAHA B XOTOUE/THOI03b], 4 TAKKE MEKIY OKPACKOii 1peBecHHB & TEIUIOTOM Cropanus H uHppak-
pacHoM NorJoieHHeM npu 1743 cM L. VCTaHOBNEHO, YTO B PA3NIOKSHHOM JpeBEecHHe COCHEI IBa-
-TPH pa3a yBETHYMBAETCH COAEP/KAHME BEIIECTS, pacTBopaMBIX B 0,1 Moub am~° HaOH. B mpe-
Becuiie OyKA TAKOH POCT HE BHICTYNAeT. 3TH PE3YILTAThl YKA3HIBAKOT HA TO, YTO XHMHYECKUE KOM-
MOHSHTH B ApeBeCHHE COCHBI SBIAIOTCA TOpa3/lo Gonblie ACNONHMEPH3IOBAHHLIMM Y€M B ApeBe-
cude Oyxa.

NOTATKI O ZMIANACH BARWY DREWNA ROZELOZONEGO PRZEZ GRZYB
CORIOLUS VERSIZZOLOR

Streszczenie

Drewno sosny i buka poddano rozkladowi przez grzyb Coriolus versicolor. Zaobserwowano,
7¢ jasno$¢ rozlozonego drewna sosny maleje od 80 - 54%, podczas gdy jasnos¢ drewna buka
rosnie od 57 - 80%,. Obserwacje te stwierdzono w dwoch powtdrzeniach. Stwierdzono brak
wplywu na zmiany barwy drewna takich czynnikow jak: obecnos¢ swiatla dziennego podczas
rozkladu, stopien wyekstrahowania substancji zywicznych. Brak tez wspolzaleznosci migdzy
barwa drewna a zawarto$cia w nim ligniny, holocelulozy oraz absorbancja w podczerwieni
przy 1743 em~! i cieplem spalania. Stwierdzono, ze w rozlozonym drewnie sosny 2 - 3-krotnie
zwicksza si¢ zawartos¢ substancii rozpuszczalnych w 0,1 moldm~* NaOH. W drewnie buka
wzrost taki nie wystepuje. Wyniki te wskazuja, ze sktadniki chemiczne w drewnie sosny sa zna-
cznie bardziej zdepolimeryzowane niz w drewnie buka.
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