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Abstract: The aim of this study is to present the results regarding the influence of different spruce sawdust 
concentrations on catalase and peroxidase activity in Phanerochaete chrysosporium. Determinations were made using 
mycelium and liquid culture after 7 days and 14 days from seeding. This study showed that the enzymes activity  was 
influenced by spruce sawdust concentration introduced in medium culture and also it was influenced by the fungus age.  

 
INTRODUCTION 

 
Cellulose is the most abundant organic material in nature, always renewing by photosynthesis process and 

because of its crystalline structure is very resistant to chemical and biological degradation. Also, there are more than 200 
species of microorganisms which biodegrades cellulose wastes. The Microbiology laboratory from Biological Research 
Institute Iasi carried out the research regarding the biology  of the cellulolytic fungi for more than 15 years ago. The most 
important studies were those regarding Krebs cycle�s dehydrogenases activity in the cellulolytic species Alternaria 
alternaria grown on media containing the deciduous and coniferous sawdust (Manoliu & al., 2002), the analysis of the 
proteins synthetised by cellulolytic fungi Chaetomium globosum and Alternaria alternaria grown on media containing 
beech and pine sawdust (Opric� & al., 2004), the evolution of cellulase complex in Alternaria alternaria grown on media 
containing forestry industry wastes - leafy and coniferous sawdust (Manoliu & al., 2005), the influence of 
electromagnetic field (EMF) on cellulase activity in cellulolytic fungi Trichoderma viridae and Chaetomium globosum 
grown on media containing leafy sawdust (Manoliu & al., 2007), the influence of magnetic and electromagnetic field on 
peroxidase activity in Chaetomium globosum and Trichoderma viridae grown on media containing leafy and coniferous 
sawdust (Manoliu & al., 2008). 
 Phanerochaete chrysosporium Burds. is capable to degrade  the lignocellulose, lignin, cellulose and 
hemicellulose  components and that is the reason why he is one of the most intense studied cellulolytic microorganisms 
(Broda & al., 2006).  
 In this study we present the influence of different concentration of spruce sawdust on catalase and peroxidase 
activity in Phanerochaete chrysosporium, in mycelium and culture liquid.  
  

MATERIAL AND METHODS 

The study was preformed using Phanerochaete chrysosporium (BCCM/IHEM, Culture Collection N0 5772 )  
from the collection of the Biological Research Institute of Ia�i. In order to investigate the influence of different 
concentrations of spruce sawdust on catalase and peroxidase activity, the fungus was grown on Sabouraud medium with 
the following composition: peptone 10 g / l, glucose 35g / l, distilled water 1000 ml (Constantinescu, 1974); the carbon 
source (glucose) was replaced by 3 different concentrations of spruce sawdust resulting 4 work variants: V1 - 20 g / l, V2 
- 30 g / l and V3 - 40 g / l, V4 - control ( the carbon source from the sample was not replaced). The incubation was made 
at 280C and the activity of catalase and peroxidase was determined at 7 and, respectively, 14 days from inoculation, using 
mycelium and liquid culture. 
 In order to determine the catalase activity it was used the spectrophotometric method (Artenie & al., 2008); for 
the peroxidase activity o-dianisidine method (Cojocaru, 2009); the enzymic activity was reported to soluble protein 
amount which was determined using Bradford method (Artenie & al. 2008).  

RESULTS AND DISCUSSIONS 

The results regarding the influence of different concentration of spruce sawdust on 
catalase and peroxidase activity are presented in figures 1-4. Figure 1 represents  the catalase 
activity in fungus mycelium showing  that after 7 days from inoculation only on 2 variants there 
were obtained values bigger than the control sample: V1 � 765,562 UC/mg/min. and V3 -708,672 
UC/mg/min., compared with V4 � control  � 680,054 UC/mg/min.; the smallest value for the 
catalase activity  was obtained at V2 - 663,450 UC/mg/min. 
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At 14 days after inoculation, the biggest value for the activity of catalase was 
determined at V4 - 921.269 UC / mg / min., followed in descending order by V2 - 885.83 UC / 
mg / min., V1 - 845.19 UC / mg / min., V3 - 807.153 UC / mg / min. Following the dynamics 
activity of this enzyme, it was noticed that at 14 days after inoculation the enzyme activity 
increased compared to the values recorded at 7 days after inoculation: at V1 - from 765.562 UC / 
mg / min. to 845.190 UC / mg / min., V2 - from 663.450 UC / mg / min. to 885.83 UC / mg / 
min., V3 - from 708.672 UC / mg / min. to 807.153 UC / mg / min., V4 - from   680.054 UC / mg 
/ min. to 921.269 UC / mg / min. 
The intensification of catalase activity of the fungus mycelium at 14 days from inoculation may 
suggest that there is a defense reaction of it against the spruce sawdust. 
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Fig. 1. The influence of different concentration of spruce sawdust on the activity of catalase 

in Phanerochaete chrysosporium - mycelium 
 
            The results concerning the influence of different concentrations of spruce sawdust on 
activity of catalase in liquid culture are presented in figure 2; it can be noticed that at 7 days after 
inoculation the highest activity of this enzyme was found in V1 - UC 109.79 / ml / min., followed 
by V3 - 87.89 UC / ml / min., V2 - 45.84 UC / ml / min; in the control (V4)  the catalase activity 
was zero. 
   At 14 days after inoculation the catalase activity increased significantly but it 
maintained the same value difference between the variants; the highest activity of this enzyme 
was noticed at V1 - 516.366 UC / ml / min., followed  by V3 - 352.950 UC / ml / min., V2 - 
313.950 UC / ml / min., V4 - 0. 
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Fig. 2. The influence of different concentration of spruce sawdust on the activity of catalase  

in  Phanerochaete chrysosporium � liquid culture 
 

The figure 3 presents the results regarding the influence of different concentrations of 
spruce sawdust on the peroxidase activity in mycelium, from which results  that at 7 days after 
inoculation the lowest activity of this enzyme was at V2 - 9.5734 x 10-3 UP/ mg / min., followed 
in ascending order by: V1 - 17.64 x 10-3 UP / mg / min., V3 - 22.15 x 10-3 UP / mg / min., V4 -
31.538 x 10-3 UP / mg / min. 

At 14 days after inoculation the peroxidase activity in  mycelium had the following 
values: V4 - 26.49 x 10-3 UP / mg / min., V3 - 4.0 x 10-3 UP / mg / min., V1-3, 36 x 10-3 UP / mg 
/ min. and V2 - 0. Following the dynamics of the activity of the catalase it was noticed a decrease 
of the activity of the peroxidase  at 14 days after inoculation, compared with the values obtained 
at  7 days after inoculation: V1 - from 17.64 x 10-3 UP / mg / min. to 36 x 10-3 UP / mg / min., V2 
� from  9.5734 x 10-3 UP / mg / min. to  0, V3 - 22.15 x 10-3 UP / mg / min to 4, 0 x 10-3 UP / mg 
/ min, V4 � from 31.538 x 10-3 UP / mg / min. to 26.49 x 10-3 UP / mg / min. 

Knowing that 14 days after inoculation there was a progressive increase of catalase 
activity and a decrease in peroxidase activity, we can concluded that at this time the amount of 
hydrogen peroxide may be higher and it should be removed by catalase; it is known the fact that 
in living organisms peroxidase operates on a small quantitie of hydrogen peroxide and catalase 
removes the excess of peroxide. 
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Fig. 3. The influence of different concentration of spruce sawdust on the activity of  

peroxidase  in  Phanerochaete chrysosporium � mycelium 
 

The data about the influence of spruce sawdust on peroxidase activity in liquid culture 
are presented in figure 4; we noticed that at 7 days after inoculation, the activity of this enzyme 
had the following values: V2 - 0.382 UP / ml / min., V1 - 0.322 UP / ml / min., V3 - 0.067 UP / 
ml / min., V4 - 0. 

At 14 days after inoculation the value of peroxidase activity was zero in all  variants 
which contained spruce sawdust in different concentrations; in V4 the enzyme activity was 
0.0274 UP / ml / min.  
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Fig. 4. The influence of different concentration of spruce sawdust on the activity of 

peroxidase in Phanerochaete chrysosporium – liquid culture 
 

CONCLUSIONS 

  The activity of the catalase in mycelium of Phanerochaete chrysosporium was 
stimulated 7 days after inoculation at the variants containing 20 g of spruce sawdust/1.000 ml and 
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40 g of spruce sawdust /1.000 ml; after 14 days from inoculation the activity of this enzyme was 
not influenced by any different concentrations of spruce sawdust. The catalase activity in liquid 
culture was stimulated in all the variants (containing different concentrations of spruce sawdust) 
both at 7 and 14 days after inoculation. 
 The activity of the peroxidase in mycelium of Phanerochaete chrysosporium was 
inhibited by the presence in the culture  medium of various concentrations of spruce sawdust in 
both intervals of time taken into study; in liquid culture it was stimulated in all variants in 
different concentrations of sawdust spruce but only after 7 days from inoculation. 
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