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Mould stains

«» e meﬁ'
% g mnﬂf *wf‘r‘ﬂ

Litter decomposition 26 Franz Hadacek



Brown-rot fungi

_

Ganoderma lucidum
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Quinone redox cycling depends on iron
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FIG. 8. Scheme of the quinone redox cycling process in P. eryngii (see Discussion for an explanation). (A) Main reactions involved in ROS
production through BQ, MBQ, and DBQ redox cycling in the absence and presence of Fe**-EDTA (solid and dashed arrows, respectively).
(B) MD redox cycling, showing hydroquinone propagation by O, . Reversible reactions are indicated by double arrows.
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Bacteria as decomposers
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Fig. 1. Catabolic Pathways for the Degradation of Lignin-Derived Aromatic Compounds by S. paucimobilis SYK-6.

SYK-6 is able to grow on various lignin-derived biaryls and monoaryls via the PCA 4,5-cleavage pathway and the multiple 3MGA catabolic
pathways. The percentages are the ratios of the intermonomer linkages in native lignin.'°" Abbreviations: DDVA, 5,5'-dehydrodivanillate; OH-
DDVA, 2,2 3-trihydroxy-3'-methoxy-5,5'-dicarboxybiphenyl; SCVA, 5-carboxyvanillate; PCA, protocatechuate; CHMS, 4-carboxy-2-hydrox-
ymuconate-6-semialdehyde; PDC, 2-pyrone-4,6-dicarboxylate; OMA, 4-oxalomesaconate; CHA, 4-carboxy-4-hydroxy-2-oxoadipate; 3MGA,
3-0-methylgallate; CHMOD, 4-carboxy-2-hydroxy-6-methoxy-6-oxohexa-2.4-dienoate; TCA, tricarboxylic acid.



Reverse TCA cycle
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Abiotic condensation model
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Abiotic condensation model
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Humic and fulvic acid structure
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Humic acids: classification

Water-soluble Insoluble in aqueous Water-insoluble
at any pH solutions at pH<2 at any pH
Humic acids Humins
(HA) )
1 kDa Molecular weight 300 kDa >
45% Carbon content 62% >
Degree of polymerization >
< 45% Oxyggn content 30%
Solubility
<
< 1400 mEq’kg Exchange acidity 500 mEq/kg

Bjorn Berg and Ryszard Laskowski, Chapter 6, Figure 1 Some general properties of
the three main groups of separation products of humus. The groups are distinguished
mainly on solubility criteria and may thus contain rich spectra of compounds. As
general properties, we see that the molecular weight increases from fulvic acids to
humic acids to humins, as does the degree of polymerization and carbon
concentration. In contrast, the concentration of oxygen and exchange acidity
(see Textbox 2) decrease from humins to fulvic acids. One Da (dalton) corresponds
to the mass of 1/12 of the '*C atom. After Stevenson (1994), modified.
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Decomposition of lignin'in litter

LITTER

DECOMPOSITION:
A GUIDE TO CARBON AND

MeO

H,COH OH o -~ T . Y '8
| NUTRIENT TURNOVER
0 CH {OMe)y 5
H(!:’ o OH
MeQ
Hzmﬂl Zo o
O
HC 0 N
Hzili EI.‘-H
HCO{CgH H
{c'!- moﬁln Htl: (I:H
HC C.H
3 o/"
Hi"lm"' Textbox 3 A hydroxyl radical participates in the degradation of lignin
O CH OMe Part of the degradation of lignin is carried out through non-enzymatic
| H,COH processes. In one of these, the so-called hydroxyl radical plays an important
HCOH I part. Although not all steps in lignin degradation are understood, we mention
HC o] the concept here.
I When oxygen is reduced, hydrogen peroxide is formed, which in its turn is split
HC—[— Qg in & reaction. Below we have given a general chemical reaction. So far it is not
known how fungi carry out the reaction.
MeO Fe** + Hi0y — Fe** + OH™ +"OH
It seems clear. though, that the highly mobile radical ("OH) is produced by
0 OMe [ungal enzymes, among others, a cellobiase oxidase and lnocase, Hydroxyl
radicals may cause an oxidation of lignin to quinines.
OH

Figure 9 Lignin molecule from Norway spruce.
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Haber-Weiss reaction

20, "+2H" — O, +Hy0,

02._ 5 Fe3"' — F92+ + 02

Fenton reaction: H202 + F32+ — Fe3+ + 'OH + OH



Reactive Oxygen Species (ROS)

A

Name Symbol Radical lon ROS Primary sources in plants

Triplet oxygen %0, Yes No No Photosystem |l

Singlet oxygen*** '0, No Mo Yes Photodynamic transter (excited chlorophylls, etc)
Superoxide** 0y Yes Yes Yes Electron transport chains, oxidases

Hydrogen peroxide* H,0, No No Yes Reduction/disumutation of superoxide, oxidases
Hydroxyl radical **** OH Yes MNo Yes Reductive cleavage of H,0O,

Water H,O No No No Absorption, various reactions

Hydroxide OH No Yes No Various reactions, ionization of water

B Respiratory

terminal oxidases,

other oxidases
Tetravalent

4 e, 4H*
pathway 0, = 2 H,0
Photosystem I
o
&
Univalent - H+
pathway
4 e e i e
0, —» HO0, —» OH —» OH"

21

FIG. 2. Simple summary of principal chemical species of oxygen (A) and the two main paths of oxygen reduction (B).
The scheme shows only the main forms thought to exist under physiological conditions. Protonated forms of superoxide and
deprotonated forms of H,O; also exist. The relative reactivities of the different ROS are denoted by asterisks in (A). The term
‘ROS’ refers to any triplet oxygen species that is more reactive than O,; a radical is defined as a molecule carrying an unpaired
electron; an ion refers to a compound that carries a charge (i.e., its total number of electrons is not equal to its total number of
protons).



Clay mineral sorption
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Fig. 18.3 Schematic diagram of clay-humate complex in soil. From Stevenson and
Ardakani®

Franz Hadacek



	Foliennummer 1
	Wallnut liquor
	Mould stains
	Brown-rot fungi
	Quinone redox cycling depends on iron
	Bacteria as decomposers
	Reverse TCA cycle
	Abiotic condensation model
	Abiotic condensation model
	Humic and fulvic acid structure
	Humic acids: classification
	Decomposition of lignin in litter
	Haber-Weiss reaction
	Foliennummer 14
	Clay mineral sorption

