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Abstract 

Twenty isolates of bacterial isolates were screening for peroxidase activity. The isolate 13 was 

performance higher peroxidase activity  among all isolates with activity (23 U/ml).  The selected isolate 

was characterized and identified according to morphological and biochemical tests as Pseudomonas 

aeruginosa. The optimum pH for peroxidase activity was 6 with activity (42) U/ml. The result showed an 

increase in the activity at 40°C and peroxidase activity reached to (71) U/ml. The peroxidase from 

Pseudomonas sp able to degrade aflatoxin B1 after 24h and the maximum degradation (87%) was attained 

after 72 h at enzyme concentration 71 U/ml. 
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Introduction  

Aflatoxins are secondary metabolite produced by the moulds Aspergillus flavus and Aspergillus parasiticus. 

Aflatoxin-producing moulds are widely distributed in nature (Arim, 1995). The main biological effects of 

aflatoxins are carcinogenicity, immunosuppression, mutagenicity, and teratogenicity. Aflatoxins cause liver 

damage, decrease milk yield, decrease egg production and overall performance, and suppresses immunity in 

animals consuming low dietary concentrations (Ramosa et al., 1996). Aflatoxin B1(AFB1) is considered the 

most potent, having hepatotoxic, hepatocarcinogenic, mutagenic, and teratogenic effects in many animal 

species, and classified as a Group I carcinogen in humans (Tedesco et al., 2004).  

Several studies on physical and chemical strategies for the reduction of aflatoxins have been reported 

(Kabak et. al. 2006). Nevertheless, none of these strategies completely fulfils the necessary efficacy, safety 

and cost requirements (Zhao et al. 2011). These disadvantages encouraged recent emphasis on the biological 

degradation of aflatoxins. Biological detoxification of AFB1 by fungal and bacterial isolates or their 

secondary metabolites has been reported, such as Armillariella tabescens, Pleurotus ostreatus (Motomura et 

al. 2003). 

Specific enzymes that are capable of degrading aflatoxins have been purified from microbial systems. The 

detoxification by specific enzymes avoids the drawback of using the microorganism, which may, in addition 
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to its degradation activity, change flavor or impair the nutritional value and acceptability of the product (Wu 

et al., 2009). 

Nuclear Magnetic Resonance (
1
H-NMR) and High Resolution Electrospray Mass Spectrometry (HR-ESI-

MS) analysis suggested that AFB1 is first oxidized to AFB1-8, 9-epoxide by peroxidase and then 

hydrolyzed to AFB1-8, 9-dihydrodiol (Wang et al., 2011). 

 

This study aimed to examine the ability of crude peroxidase from Pseudomonas sp. for degradation of 

aflatoxin B1 (AFB1). 

 

Material and methods 

Isolates and chemicals: 

Twenty isolates. were obtained from Baghdad university department of biology. The isolates were 

characterized and identified on the basis of morphological and biochemical tests.  

All reagent chemicals were purchased from Hi – Media and Sigma-Aldrich, India. 

Production media  

The production media that was used for peroxidase production was composed of  (g/l): peptones 10, NaCl 5, 

yeast extract 2, beef extract 1 and agar 3. 

Screening of bacterial isolates for peroxidase production 

This procedure was down according to Kalyani et al.(2011) A loop-full of bacterial culture of Pseudomonas 

sp was inoculated into the production medium and incubated for 48 h at 37°C. The cells were collected by 

centrifugation at 4,000 rpm for 20 min and suspended in citrate-phosphate buffer (0.1 M, pH 5). The cell 

suspension was gently homogenized and disrupted by sonication. The homogenate was centrifuged under 

cold conditions at 10,000 rpm for 20 min, the supernatant obtained was collected and used as a crude source 

of peroxidase. Then the ability of each isolate for peroxidase production were tested by measure the activity 

of peroxidase of each isolate. 

Peroxidase activity assay  

Crude Peroxidase activity was determined spectrophotometrically at a specific wavelength according to 

Kalyani et al.(2011), the increase in absorbance due to the oxidation of a selected substrate. The increase in 

absorbance was followed at 420 nm in order to monitor the oxidation of guaiacol. Assays were conducted at 

temperature (30 °C), The reaction mixture contained 1 mM of guaiacol, 10 mM H2O2 and potassium 

phosphate buffer (pH 6.5). One unit of enzyme activity was defined as the amount of enzyme required to 

oxidize the 1 μmol of substrate.. Enzymatic activity was determined by measuring the increase in 

absorbance at 420 nm for guaiacol with a spectrophotometer (UV-9200 , UK). 

Determination of optimum pH  

The effect of pH on peroxidase activity was determined within a pH range of 1–9 by using guaiacol as a 

substrate; 0.1 M citrate-phosphate buffer (pH 3.0−5.6) , 0.1 M potassium phosphate buffer (pH 5.8 – 8) and 

0.1 M Tris-HCl buffer (pH 9.0) .  
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Determination of optimum temperature 

Optimum temperature of the crude peroxidase was examined over the temperature range of 20–80°C with 

guaiacol as the substrate at its optimal pH value. 

Biodegradation of aflatoxin by crude peroxidase enzyme 

The reaction mixture (3 ml) contained phosphate buffer (0.1 M, pH 6), H2O2 (10 mM), aflatoxin B1 (1.33 

μg/ml) and peroxidase (71 U/ml).  hen the tubes incubated at different times (24hr, 48hr and 72hr) at 30     

in shaking incubator 150rpm.The absorption spectrum of aflatoxin B1(360 nm) was measured using 

spectrophotometer (UV-9200 , UK). Aflatoxin B1degradation was measured by monitoring the decrease in 

absorbance at its respective wavelength and expressed in terms of percentage. 

Results and discussion  

Screening of bacterial isolates for peroxidase production 

Screening of bacterial isolates by measuring peroxidase activity. It was found that the isolate 13 produced 

the highest levels of peroxidase with activity (23 U/ml) fig. (1), so it was selected for further studies. 

 

 

 

 

 

 

 

 

 

 

 

Identification of bacterial isolates  

According to the morphological and biochemical tests, the selected isolate with higher peroxidase activity 

were identified as Pseudomonas aeruginosa  table (1) and these result are compared with (Dortet et al. 2012; 

Zierdt and Schmidt 1964 ; Bruins et al.2004). 

 

 

 

 

 

 

Figure (1): screening of bacterial isolates  for peroxidase production 
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Table (1): Microscopic examination and biochemical tests of bacterial isolates 

Gram Staining  Negative 

Shape Rods 

Motility Motile (Unipolar) 

Capsule  Non-Capsulated 

Spore  Non-Sporing 

Catalase Positive (+ve) 

Oxidase Positive (+ve) 

MR Negative (-ve) 

VP  Negative (-ve) 

Indole Negative (-ve) 

Citrate Positive (+ve) 

Urease Negative (-ve) 

H2S Negative (-ve) 

Gelatin Hydrolysis Positive (+ve) 

Coagulase  Negative (-ve) 

Pigment Positive (+ve) 

Fermentation of   

Arabinose – 

DNase – 

Fructose – 

Glucose Negative (-ve) 

Lactose Negative (-ve) 

Maltose Negative (-ve) 

Mannitol Positive (+ve) 

Mannose – 

Ribose – 

Sucrose Negative (-ve) 
 

 

Determination of optimum pH  

The optimum pH for peroxidase activity was 6 with activity (42) U/ml, with a decrease in peroxidase 

activity at the pH value moved towards alkaline range (8.0-90), it was also noticed a decrease in the activity 

of the enzyme at acidic values (3.0-5.0). However, peroxidase activity  was highest at natural pH (6-7) fig. 

(2). This bacterial peroxidase, which has been reported previously, show maximum activity at pH values 

close to 3.0 (Dawkar et al. 2009; Ghodake et al. 2009). 

 

 

 

 

 

 

 

 

 

 

Figure (2) : Effect of pH on peroxidase production 

https://microbiologyinfo.com/gram-staining-principle-procedure-interpretation-examples-and-animation/
https://microbiologyinfo.com/catalase-test-principle-uses-procedure-result-interpretation-with-precautions/
https://microbiologyinfo.com/oxidase-test-principle-uses-procedure-types-result-interpretation-examples-and-limitations/
https://microbiologyinfo.com/methyl-red-mr-test-principle-procedure-and-result-interpretation/
https://microbiologyinfo.com/voges-proskauer-vp-test-principle-reagents-procedure-and-result/
https://microbiologyinfo.com/indole-test-principle-reagents-procedure-result-interpretation-and-limitations/
https://microbiologyinfo.com/citrate-utilization-test-principle-media-procedure-and-result/
https://microbiologyinfo.com/urease-test-principle-media-procedure-and-result/
https://microbiologyinfo.com/coagulase-test-principal-procedure-types-interpretation-and-examples/
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Determination of optimum temperature 

The result showed an increase in the activity at 40°C and peroxidase activity reached to (71) U/ml then the 

activity was declined with increasing temperature up to 40°C, and minimum activity observed at 80°C was 

(11) U/ml fig. (3). This supports earlier observations that lignolytic enzymes show maximum activity at 

40°C (Hossain and Anantharaman 2006). 

 

 

 

 

 

 

 

 

 

 

 

 

Biodegradation of aflatoxin by crude peroxidase enzyme 

The degradation potentiality of peroxidase to aflatoxin B1 showed that after 24 h the level of AFB1 was 

reduced to 56% in the presence of 71 U/ml enzyme while the maximum degradation (87%) was attained 

after 72 h at enzyme concentration 71 U/ml (fig 4). MnP from Phanerochaete sordida Yk-624 removed 

approximately 70% of AFB1 after 24 h and reach to complete detoxification by multitreatment with MnP 

(Wang et al., 2011). Culture supernatant of Myxococcus fulvus was able to degrade AFB1, AFG1 and AFM1 

effectively in solution. Significant reduction of AFB1 (71.89%), AFG1 (68.13%) and AFM1 (63.82%) were 

observed after 48 h treatment with the culture supernatant from strain ANSM068 (Zhao et al., 2010). These 

findings are in agreement with those obtained by Alberts et al. (2006) who reported that AFB1 was 

effectively degraded by extracellular extracts from Rhodococcus erythropolis liquid cultures, with only 

33.2% residual AFB1 after 72 h. These results also went parallel with those obtained by Lillehoj et al. 

(1971) who reported that AFM1 (8 μg mL
−1

) is completely removed from the liquid medium of 

Flavobacterium aurantiacum by incubation with 5 × 10
10

 resting cells per milliliter for 4 h. 

 

 

 

 

 

 

Figure (3) : Effect of temperature on peroxidase production  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4059287/#b35-bjm-45-127
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4059287/#b1-bjm-45-127
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4059287/#b19-bjm-45-127
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4059287/#b19-bjm-45-127
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4059287/table/t03/
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Conclusion 

In conclusion, production of peroxidase by Pseudomonas sp. was confirmed and the enzyme activity was 

affected by pH and temperature change. The ability of peroxidase to degradation of aflatoxin B1 makes it as 

an efficient tool for the detoxification of aflatoxin from the environment. 
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