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Cupric oxide oxidation was used in order to examine the composition of lignin-derived phe
nolic compounds and to estimate the degree of lignin alteration of tropical peat soils. 
Kaila's pyrophosphate index (PPI) was used to assess the degree of decomposition of peat 
soils. Tropical peat soil samples were collected from soil profiles in three areas of Indone
sia including of 11 sites, located in reclaimed / cultivated areas and under forest stands. Ox
idation of these samples produced vanillyl and syringyl phenols as major components while 
cinnamyl phenol as a minor component. Phenolic aldehydes almost always predominated, 
followed by phenolic acids. High correlations between the yield of the oxidation products 
and PPI suggested that lignin-derived oxidation products could be used to describe the al
teration of lignin in tropical peat soils. Based on the samples studied, two groups of lignin 
alteration with depth were recognized, which could be best described by acid to aldehyde 
ratios. The first group was observed in inland peat soils associated with a relatively more 
anaerobic history of alteration in the lower layers and the second group in marginal peat 
soils. The pattern of lignin alteration with depth also revealed that reclamation / cultiva
tion mostly affected the surface layers to a depth of about 40 cm. 
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Peat soil is primarily composed of a complex mixture 
of both vascular and nonvascular plant residues in dif
ferent states of decomposition. Due to the natural anaer
obic environment of peatland, organic matter composi
tion of peat soil hardly changes with time, and, there
fore, information on the past peatland environment 
throughout the duration of peat accumulation can be ob
tained. When the natural anaerobic environment of peat
land changes or no longer prevails, naturally or artifi
cially, decay of peat materials will, however, proceed 
and result in changes in the organic matter composition. 

ing a prolonged period of time may cause structural 
changes in lignin within the organic materials. 

Lignin is one of the most abundant biopolymers in 
vascular plants and the most resistant to microbial deg
radation (Hedges et al. ] 985). In organic matter decom
position on a long-term basis, the lignin content has 
been found to be the major regulating factor (Keenan et 
al. 1996). Compared to cellulose and other organic mat
ter constituents, lignin decomposes slowly and repre
sents a recalcitrant fraction in soil and litter (Guggen
berger et al. 1995). However, lignin is known to be very 
sensitive to oxidation (Chang and Allan 1971), and 
hence mere exposure to more aerobic environment dur-

Lignin structure (Chen 1991) is composed of phenolic 
and etherified units, with the phenolic unit being the 
reactive part. Since lignin in plants is closely associated 
with polysaccharides, its isolation is very difficult and 
the content of lignin is usually determined by proximate 
analysis (Ryan et al. 1990) as an acid-insoluble residue 
called Klason lignin. Nevertheless, proximate fractions 
do not correspond to specific chemical entities, and the 
acid-insoluble residues are likely to contain components 
other than lignin (Kogel 1986), leading to the over-esti
mation of the lignin content. Furthermore, this technique 
offers little insight into the subtle changes that occur in 
lignin among plant types and during degradation, even 
though conspicuous differences have been demonstrated 
(Johansson et al. 1986). No method enabling to isolate 
lignin in a high yield, as it actually occurs in organic 
materials is available (Johansson et al. 1986). However, 
a specific method is commonly used for the character
ization of lignin at the molecular level, . i.e. oxidation 
with alkaline CuO (Kogel-Knabner 1995). 
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