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ABSTRACT 
The study was conducted to elucidate the sorption and 

bioavailability of allatoxins litlxture (Bl, Bl, Gl, and Gl) 
in two soils (clayey and sandy) differed in pbysleocbemleal 
properties under (un)treated soil with manure or urea 
fertiliur. Sorption and greenhouse experiments were 
designed for this purpose. Sorption isotherms were 
obtained using the batth equilibrium technique. The 
sorption isotherms fit the Freundlich adsorption equation 
according to the high R2 determination coefficients. In 
clayey soil, there was not detected aflatoxin concentration 
in soil-aqueous phase which referred to high sorption of 
aflatoxin in soil-solid phase, and all the aflatoxin 
disappearance from solution was referred to sorption 
reaction not for biodegradation. The high content of clay 
fraction in this soil could be the reason for this high 
sorption capacity. In sandy soil, the sorption isotherm data 
indicated high retentian of aflatoxin in the soil. This 
sorption -isotherm is characterized by H·type of Giles 
classification. When sandy soil was amended with manure, 
urea, or the both fertilizers, the amount of aflatoxin sorbed 
on sandy soil significantly decreased as expressed by 
decreasing Freundlich ~ value which decreued from 
774.46 to 9.00, 398.38, and 2.01, respectively. The results of 
sorption experiments showed that clayey soil rich in clay 
fraction can detoxificate this toxic compound in soil 
environmental system due to the high. affinity between 
aflatoxin and clays. Greenhouse experiment showed 
undetected limit of aflatoxins in plant tissues of tomato 
(Lycopersicon esculentum) and watercress (EI'Uca sativa) 
cultivated in the two studied soils. 

INTRODUCTION 

Mycotoxins are toxic compounds that are produced 
by many species of the Aspergillus, Fusarium, 
Penicillium, Claviceps, and Alternaria genera of fungi 
(H uwig et al.. 200 I). The toxins are secondary 
metabolites produced by the fungi after infesting grain 
and other food crops. Biological scientists and 
agronomists have published numerous studies on 
mycotoxins research to alleviate these natural toxins in 
animal feeds and in foods that cause cancer 
(uncontrolled cellular growth). Yet, aflatoxin persists as 
a threat to the health of animals and humans in spite of 
extensive research on preventative measures (Dixon et 
al., 2008). 
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Mycotoxins produced or deposited in the soil 
environment may affect all three aspects of soil quality 
(Doran et al. 1994), i.e. biological productivity, 
environmental function and plant/animal/human health. 
These mycotoxins can enter the soil environment 
through animal urine and faeces, Animal manure, seed, 
growing plants and plant debris, seepage from ensiled 
forage crops, discarded crops, and waste kernels. The 
fate of mycotoxins fonned in situ or added to the soil 
will depend on interactions with climatic conditions, soil 
textural and structural characteristics, water fluxes, plant 
growth and the activity and composition of the soil biota 
(Eirnholt, 2008). Experimental evidence is extremely 
sparse and mostly originates from laboratory 
experiments. Mycotoxins may be immobilised in soil by 
adsorption to soil particles. Some aluminosilicate
containing clays adsorb several mycotoxins, including 
aflatoxins, Zearalenon (ZEA) and Ocratoxin (OTA). 
This is used as a means of detoxifYing animal feed 
(Huwig et al. 2001 ). The ability of clay silicate minerals 
to adsorb, e.g., ZEA increases with increasing 
hydrophobicity of the clay (Lemke et al. 1998). Using 
leachate columns, Madden and Stahr ( 1993) found no 
Aflatoxin B I (FBI) in eluates or soil extracts and 
concluded that AFB I was either irreversibly bound to 
the silty clay loam or chemically altered. Aflatoxin is 
also strongly adsorbed to soil, especially to loamy soils 
with high contents of montmorillonite (Angle and 
Wagner, 1980; Mertz et al., 1981 ). Goldberg and Angle 
(1985) established the adsorption coefficients of AFB I 
in four different soils and found it to be highest in silty 
clay loam (238 mg kg- 1

) and lowest in sandy loam (17 
mg kg- 1

). Moreover, Williams et al. (2003) concluded 
that FBI from maize debris in field conditions might 
enter the ground water under certain environmental 
conditions. 

It is likely that mycotoxins will be subjected to 
microbial degradation in the soil environment but 
available results are very sparse. Angle and Wagner 
(1980) showed that AFBI added in methanol to a silty 
loam soil was reduced to the much less toxic AFB2 and 
AFG2 within a few days, indicating the process to be 
chemical. Microbial decomposition of C14-AFBI was 
measured as C140 2, 14% was degraded after 112 days. 
Mortensen et al. (2006) found that both OT A and ZEA 


















