Discolouration of wood in the

living tree and during processing
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Occurrence of discolouration

O Discolouration in the living tree (red heart and
wounding)

< Discolouration in felled and logged wood before
steaming and kiln-drying

o Discolourations during steaming and drying
processes
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2 Discolourations in kiln-dried wood after renewed Gums in Stainingof  Oxidativestaining of  Iron-tannin stain of
——— ] Black cherry Hard maple Framiré Oak
hum|d|f|cat|on (Discolouration in the  (Discolouration during (Discolouration (Chemical reaction)
living tree) storage) during kiln-drying)
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Classification of discolouration on the basis of
the different types of reactions [according to Bauch 1984]

Cause Example and Description
(1) Fungi Blue-stain as in sapwood of Pinus due to the
chromophoric pigments in the hyphae
(2) Physiological Formation of tyloses and accessory

reaction in living cells | compounds as in Fagus due to the reaction of
living parenchyma cells

(3) Biochemical Orange discolouration as in A/nus due to the
reactions enzymatic reaction of polyphenoloxidases
inducing the production of oregonin

Physiological reactions in the living tree

Synthesis of extractives

(4) Chemical Metal-tannin reactions as in Quercus
reactions
(5) Combination of Yellow discolouration of Quercus and
reactions Castanea due to a fungal infection and
reaction of hydrolysable tannins
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Distribution of soluble carbohydrates and moisture content in a cross
section of beechwood with red heart (R-bark, S-sapwood, U-transition
zone, K-red heart)
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Representative HPLC chromatograms and methanol-water (3:1) extracts of
different beechwood fractions (sapwood and red heart)
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Typical UV absorbance spectra of individual cell wall layers and cell lumen
deposited phenolic compounds in the woody tissue of Fagus sylvatica (SW-
secondary wall, CML-compound middle lamella, wavelength range 240 -
480 nm) [Koch et al., Holzforschung, 2003] gg___.[l
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Typical UV absorbance spectra of pure (isolated) extractives for the
identification of deposited compounds (wavelength range 248 - 388 nm)

VT

"
et
*

1

mterr nase

UV-microscopic scanning profiles of beechwood tissue with the deposition
of phenolic extractives (arrows) in ray parenchyma cells and vessels. The
colour-pixels represent different UV-absorption values of the cell wall

layers and phenolic extractives measured at A, Tl
[Koch et al., Holzforschung, 2003] ‘g’f
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cherry tissue with the deposition of phenolic
extractives (arrows) in ray parenchyma cells.
The colour-pixels represent different UV-
absorption values of the cell wall layers and

phenolic extractives measured at A,;g m.
[Mayer et al., Holzforschung, 2006]




UV-microscopic scanning profiles of fibres impregnated with phenolic
compounds (transversal section of Afzelia and axial section of Sapeli). The
colour-pixels represent different UV-absorption values of the cell wall
layers and phenolic extractives measured at A,,q . ¥l
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Discolouration of a beechwood with red heart which was treated 72 h with
UV-light (sun-tester). Comparison of the extinction spectra of phenolic
compounds before and after artificial UV-exposure.
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Discolouration caused by reaction wood

Striped (raised grain) discolouration in beech (Fagus sylvatica) caused by
the formation of tension wood. The tension woods fibres are detectable

by stainin

beech roundwood. The discolourations are based on physiological
reactions, which lead to the syntheses of phenolic compounds (=) and
tylosis (=). [Koch et al., Holz-Zentralblatt, 2000] ‘VTI




Discolouration caused by microorganismen

Fungal stain (=) at the wooden surface of steamed and not sufficiently
ventilated sawn timber. In the discoloured areas hyphae (= mycelium

filaments) and the decay of the cell content (=) can be observed.
[Koch et al., Holz-Zentralblatt, 2000]

Discolouration caused by chemical reactions

Contamination with iron

Detectable with
potassium-thiocyanat

Discolouration in veneers of birch (Betula spp.) caused by a contamination
with iron

Discolouration caused by chemical reactions

Discolouration (=) due to an accumulation of accessory compounds at the
wooden surface during the drying process. The chromophoric compounds
(=) can be detected in the lumina of the fibres. [Koch et al., Holz-Zentralblatt, 2000]

Discolouration of Siberian larch (Larix sibirica)
Formation of included sapwood - Methods

Microscopy

UV-Spectroscopy
(UMSP)

[2cm—]

Chemical analysis
(HPLC)
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Discolouration of Siberian larch (Larix sibirica)
- Topochemical detection of extractives -

UV-microscopic scanning profile of cell wall deposited extractives in
tracheids of Siberian larch. The colour-pixels represent different UV-
absorption values of the cell wall layers and phenolic extractives measured
at }"280nm.
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Pronounced alterations of colour in the heartwood of Siberian larch caused

by an uneven biosynthesis of phenolic extractives [Koch & Kulke, Holz-Zentralblatt,
2006]

Summary

2 The various kinds of discolouration in freshly felled and kiln-
dried wood are described and classified according to the different
physiological, biochemical, and chemical reactions involved.

2 In freshly felled and stored round wood discolourations are
initiated predominantly through physiological reactions of living
parenchyma cells. Typical reactions are the formation of phenolic
compounds and tyloses triggered by oxygen penetrating the
tissues. Discolourations can also be caused by microorganisms,
for instance blue stain fungi, mould fungi, and bacteria which
affect the wood surface of inadequately stored and kiln-dried
wood.

< The discolouration during kiln-drying and steaming are based
mainly on chemical reactions of the accessory compounds and
cell wall components in the woody tissue. The reaction
mechanisms are dependent on the process parameters and
chemical composition of the wood which have to be determined
in individual cases =¥T1
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