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Introduction 
White-rot fungi are known besides their unique ability to depolymerize cell wall components, to 
assimilate various nitrogenous compounds from substrates. We hypothesize that the modification and 
assimilation of nitrogenous compounds by fungi may change the solubility and availability of nitrogen 
(N) in wheat straw for rumen microbes. To investigate this, the N in fungal treated wheat straw was 
fractioned according to the Net Carbohydrate and Protein System (Sniffen et al., 1992) to show varying 
proportions of soluble and insoluble N. 
 
Materials and Methods 
Two high potential strains of Ceriporiopsis subvermispora (CS), Pleurotus eryngii (PE) and Lentinula 
edodes (LE) were selected for the present study. Wheat straw was inoculated with spawn from each 
fungus and incubated at 24°C for 7 weeks. Crude protein (CP) fractionation was performed according 
to procedures described by Licitra et al. (1996), with modifications. The non-protein nitrogen (NPN) 
was measured by precipitating the true protein with 10% trichloroacetic acid (TCA). The soluble N was 
determined by incubating the sample with phosphate-borate buffer for 3 h.  
 
Results and Discussion 
Fungal pretreatments resulted in relative increases of the CP content. No quantitative difference of CP 
was observe among different fungal-treated wheat straws. However, the fractionation of the CP provides 
an unique insight into the solubilization of N by different fungal strains (Table 1).  
Fungi increased the percentage of the soluble N fractions – fraction A (NPN) + B1 (soluble true protein), 
with higher increases were observed for wheat straw treated with P. eryngii and L. edodes strains. On 
the other hand, fungi significantly (P < 0.05) decreased the fractions of the cell wall bound protein – 
fraction B3 and C. A strong correlation (r = -0.84; P < 0.001) between the decrease in fraction B3 + C 
with the increase in the soluble N fraction (A + B1) was observed.  
 

Table 1. Fractionation of crude protein and in vitro assessment of the protein fermentation of wheat 
straw treated with different fungal strains for 7 weeks. 

Parameter* Control 
C. subvermispora  P. eryngii  L. edodes 

RSME 
CS1 CS12  PE3 PE6  LE8 LE10 

    
 

  
 

   

Fractionation of crude protein (% of CP) 
A 10.5a 20.6b 15.2ab  29.2c 37.7d  32.2c 31.0c 3.20 
B1 4.4a 9.6ab 9.0ab  9.0ab 6.6ab  9.2ab 11.0b 3.52 

IVGPN  54.3a 59.9a 52.1a  70.8b 79.9b  71.7b 76.8b 5.44 
                    
Values with different superscripts within a row are significantly (P < 0.05) different.  
* Fractionation of crude protein (as a percentage of CP) based on Sniffen et al. (1992); IVGPN: modified in vitro gas 
production according to Cone et al. (2009); RSME: root square mean error 
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