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Summary-Degradation products of soil humin preparations from three different soil types were studied. 
Inherited humin was isolated by ultrasonic treatment and densimetry of the heavy fraction of soil, and 
p~fied by treatment with dilute alkali and acid and exhaustive Iipid extraction. These purified humins, 
which represented 10-26% of the total soil e (34-55% of total alkali-insoluble humified C), were degraded 
with potassium persulfate followed by alkaline permanganate oxidation. The degradation products 
obtained (identified by GC-MS as methyl derivatives) were fatty acids, dicarboxylic aliphatic acids. 
benzenecarboxylic acids, phenolic acids and alkanes. 

An unexpectedly high proportion of polymethylene compounds (mainly fatty acids) were observed in 
the humins of the three soils, in both loosely and strongly associated forms. It is considered that these 
aliphatic chains are stable humin constituents, physically or chemically associated with a highly oxidized. 
demethoxylated and disordered matrix entrapping a significant proportion of non-polar compounds. 
Some .of the aliphatic components seem to be inherited from cuticular waxes of higher plants, but it is 
tentatlvely suggested that during the microbial reworking of lignins the lipid polymers were altered, then 
contributing to the formation of humin. 

INTROOUcnON 

While the alkali-extractable humic substances (humic 
and fulvic acids) have been extensively studied, the 
insoluble humin fractions have received little atten
tion. Alkali-insoluble humins often represent the 
most abundant organic fraction in soils, but their 
complete isolation or quantitative determination is 
problematic due to their heterogeneous nature and 
their strong physical and chemical linkages to the 
mineral components. 

Oassical concepts consider soil humins as non
extractable humic fractions firmly associated to min
eral fractions by strong linkages that cannot be 
removed by the usual alkaline reagents. When studied 
as a whole, several authors have suggested a nearly 
identical composition of soil humin to that of extract
able humic fractions (Kononova, 1961; Schnitzer and 
Khan, 1972). 

Another criterion, (Duchaufour and Jacquin, 1975; 
Chouliaras et al., 1975), is that soil humin can be 
partially isolated (after densimetric separation of the 
undecomposed plant debris) by ultrasonic disruption 
ofsoil microaggregates, liberating the so-called inher
ited humin. 

Inherited humin is considered to be an altered 

During these reactions, originally described by 
Waksman (1936), insoluble lignins undergo de
methoxylation and carboxylation, and nitrogen
containing components are incorporated (Duchau
four and Jacquin, 1975; Dupuis and Cheverry, 
1973; Almendros et al., 1981). The resulting material 
is composed of very small or microscopic (sub
cellular) particles retained in the soil micro
aggregates. 

While the origin of this type of humin is closely 
related to the alteration processes of plant bio
polymers, the neoformation (insolubilized) humins are 
considered to be formed by polymerization of soluble 
precursors in soils (Duchaufour and Jacquin, 1975). 
This latter humin fraction is comprised of an extract
able type (humic and fulvic acids solubilized in the 
laboratory after demineralization treatments; Merlet, 
1971) and a non-extractable fraction. 

Since the application of non-destructive techniques 
gave little information on the nature of these inher
ited humin fractions (Almendros et al., 1980b, 1981), 

. and showed a complex composition, a degradative 
study after exhaustive purification of this humin 
fraction is proposed. 

MATERIALS ANO METHODS lignin-like polymer (Vedy, 1973; Toutain, 1974). Ac
cording to this hypothesis, after selective bio
degradation of the plant components less resistant to Soil organic matter fractions 
microbial attack, soil lignin is transformed into Inherited humin was isolated from the Al horizon 
hurnic-like material by means of the so called direct of three forest soils with different vegetation and 
humification processes (no soluble phases involved). climates (Almendros et al., 1980a): sample A = Typic 
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