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1.Introduction 

Anaerobic digestion (AD) is a microbial process, which in the absence of air converts organic matter into 

methane that is a biofuel. The efficiency of AD depends on the substrate used and is restricted by its 

contained non degradable components [1]. Biomass is composed of cellulose, hemicellulose and lignin. 

Hemicellulose and cellulose are the most valuable fractions for AD, while lignin is resistant to 

microbiological degradation [2]. White rot fungi (WRF) assist AD of biomass by provoking lignin 

depolymerization which leads to lignin mineralization and decomposition [3]. 

Two types of corn silage were subjected to pretreatment with fungal strains at various incubation time and 

temperature conditions and the methane generation potential of the pretreated material was examined 

under anaerobic conditions in BMP tests. Two, three and four parameter kinetic models frequently used to 

describe the bacterial growth curves were applied to determine their efficiency to simulate the different 

complex forms of methane production patterns deriving from the treatment of corn silage with fungi. 

 

2. Experimental 

2.1 Anaerobic digestion tests 

Two different corn silage materials were used for the tests. Corn silage was treated at various 

temperatures and times by four different WRF, namely D. squalens, I. lacteus, P. ostreatus, and T. 

versicolor to determine the effect of biological pretreatment on the AD performance of material. Batch 

mesophilic BMP tests were carried out in 1-L glass bottles tightly closed at the top with vertically-set gas-

gathering burettes, appropriately graduated for permitting precise volumetric measurement of the 

generated biogas (Fig. 1). 

2.2 Kinetic models 

The cumulative gas production curves of raw and pretreated materials were 

modelled by using a first-order kinetic model, and two different dynamic 

models including the logistic and modified Gompertz. The main functions of 

non-linear models are: 

    1st order:  

    Logistic:  

Fig. 1 Schematic diagram of the experimental setup   Modified Gompertz:  

 

3. Results and Discussion 

The selective WRF, P. ostreatus and D. squalens, improved methane generation, whereas T. versicolor 

and I. lacteus had negative effect. Biomethane production after pretreatment with P. ostreatus improved 

by 14.9 % whereas the incubation time of 10 days (28 °C) led to an optimal methane production.  

The 1st order model sufficiently simulated methane release from raw corn silage A and pretreated material 

with P. ostreatus at most incubation temperatures and times. The non-linear models were mostly efficient 

for the simulation of the raw and pretreated hybrid material. 

 

4. Conclusion 

Accuracy of the 1st order model was high when methane yields followed a reverse L-shape curve. High 

fitting performance of the non-linear models was observed when methane production followed an S-

shaped curve. Therefore, to each set of experimental data of methane production deriving from the AD of 

corn silage and the treated material with WRF at various conditions all the parameters and the five models 

should be applied in order to find the model that best fits. 
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