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Abstract : 
Two locals isolates of  Aspergillus  niger  from two pollutated sites were studied for their ability to take up lead from 

simple mineral salt medium. The results showed that the two isolates had the ability remove lead ions from the medium, 

although  there were differences between  the two isolates  in takeing up  of  lead   from the medium. The results 

revealed that the pH of medium plays an important role on the ability of the two isolates in removing lead during  

growth on mineral-salt medium  
 

Introduction    
The presence of heavy metals in the environment is 

known to cause severe damage to our life in general. 

Besides, these metals kill microorganism during 

biological treatment of waste water , with a consequent 

delay of the process of water purification.[1].  

The presence of toxic metals such as lead, antimmy, 

mercury and cadmium in the environment cause a great 

concern to their health implications. Physico-chemical 

method.[2]. such as chemical precipitation, chemical 

oxidation or reduction, electrochemical treatment, 

evaporative recovery, filtration, ion exchange and 

membrane technologies have been widely used to 

remove heavy metal ions from industrial waste water 

.These processes are either in effective or expensive.[3]. 

It was well documented that the presence of metals can 

inhibit a broad range of microbial processes including 

methanogesis ,acidogensis ,enzymatic activity , growth , 

nitrogen and sulfur  conversions ,dehalogenenation and 

reductive processes in general.[4].  

Biological methods such as biosorption, bio 

accumulation  may provide an attractive alternative to 

Physico-chemical methods for the removal of heavy 

metal ions .[5].     

Microorganisms take up metal either by an active 

transport (bio accumulation) and /or as a passive 

transport (biosorption). [6,7].Biosorption of heavy metals 

by microbial cells has been recognized as a potential 

alternative to existing technologies for recovery of heavy 

metal waste. Most studies of biosorption for metal 

removal have involved the usage of either laboratory-

growth microorganism or biomass generated by the 

pharmacology and food processing industries of waste 

water treatment units.[8, 9].      

The cell walls of microorganism mainly composed of 

polysaccharides, proteins, lipids and often containing 

functional group. such carboxy, hydroxyl sulphate, 

phosphate and amino acid group that bind metal ions 

Number of microorganism have been proposed to 

tolerate and remove heavy metals . Microorganisms 

modulate metal toxicity by maintaining a low 

intracellular concentration of toxic metal via extracellular 

complexation and precipitation, adsorption to the cell 

surface, or accumulation in the pericellular or 

endocellular regions of the cell.[10].     

 

Material and methods: 

Isolation        

The fungus A. niger was isolated from pollulated (soil & 

water) by serial dilution methods (2). 

The isolates were mainted on potato sucrose agar slants 

incubated at (25ºC) and then stored at (5ºC). The 

inoculation  was made from 3-5 days old cultures under 

sterilized conditions. [12].                

Growth medium   

A simple mineral salt medium used for growth and 

maintenance of fungus contained the following 

constituents: 200mg KH2PO4, 600mg K2HPO4, 500mg 

(NH4)2SO4, 100mg MgSO4, 10mg CaCl2, 5mg FeCl2, 1.0 

mg ZnSO4, 0.25 mg MgMoO4, 100mg MnCl2, 5mg 

Pb(NO3)2 and 10.000mg glucose;  they dissolved in a 

liter of  tap water. Flask (250 ml capacity) containing 50 

ml sterile medium were inoculated  by o.1ml of conidial 

suspension prepared  from 3-5days old culture  fungal 

mycelium and incubated at 25°C for 7 days in a cooling 

incubator .The pH was 5.5 . [12].  

Assay method        

The fresh and dry cell mass was determined by filtering 

the culture medium through weighed Whatmann filter 

paper no. (44). Mycelium were thoroughly washed with 

tap water and dried (105ºC) over night and mycelial dry 

weight was determined by subtracting  the weight of the 

filter paper .[12].  

Analytical methods   

The total lead concentration in the solutions was 

determined using atomic absorption Spectrophoto- meter 

in the air acetylene (reducing) flame  mode. The 

excitation wave length was set at 357.9nm., and the slit 

width was adjusted to 0.2nm. Changes in Pb 

concentration during the growth of the fungus were 

measured using the diphenylcarbazide method.  

Diphenylcarbazide forms a red-violet complex 

selectively with  Pb, and the intensity of this complex 

was read at 542. 6nm. using a shimadzu UV-visible 

spectrophotometer. [18].   

The effect of pH on fungal growth  

The effect of different pH ( 3, 3.5, 4, 4.5, 5, 5.5 ) on lead  

uptake by the two isolate of Aspergillis niger grown on a 

simple mineral salt medium were also determined under 

the same conditions , as mentioned above .  

 

 

 

 

 



 

 

Table 1: Ability of two isolates of  Aspergillis niger to remove lead during growth on a mineral salt 

medium containing 5 gm /L at pH 5.5 
 

Concentration 

of Remaining 

non-absorbed  

lead ion mg. 

Mycelium weight  

(gm.) 

 

Location of 

isolate Dry Wet 

2.4 * 0.121 * 1.719 * 

 

Soil 

2.9 0.125 1.167 Polluted 

water 

 * Average of  three readings 

  

Table 2:The isolate of  Aspergillis niger  from polluted water 

 

Remaining of 

lead mg.        in 

growth medium 

 

Dry weight 

gm. 

 

Fresh weight 

gm. 

 

pH 

3.6 o.116 1.117 3 

3.9 0.109 1.123 3.5 

3.5 0.1 1.100 4 

3.5 0.094 1.099 4.5 

2.8 0.96 1.101 5 

2.2 0.094 1.097 5.5 

 

 

Table 3:The isolate of  Aspergillis niger from polluted soil 

 
Remaining of  

lead  mg.        in 

growth medium 

 

Dry weight 

gm. 

 

Fresh weight 

gm. 

 

pH 

 

 

1.1 0.087 1.075 3 

3.5 0.111 1.102 3.5 

3.8 0.084 1.084 4 

3.2 0.07 1.073 4.5 

2.7 0.085 1.090 5 

1 0.105 1.111 5.5 

                     

                      

             

 
 

Figure 1: The effect of pH on uptake of Pb by Aspergillis niger water isolates 
 

 



 
 

Figure 2: The effect of pH on uptake of Pb by Aspergillis niger soil  isolates 
 

Result and discussion  

Isolates- related t0 lead removal  
Table (1) showed that the two local isolates of  A. niger 

which have the ability to reduce lead metal ions during 

growth on a mineral salt medium. The differences 

between the two isolates in their total biomass (fresh and 

dry weight) and in removal of metal ions may mainly 

depend on the efficiency of fungal cells, physiological 

states, surface properties of cells, pH and other 

physiochemical parameters of the metal solutions and 

limited extent on temperature and the presences of 

various ligands in solution. [11,13, 14].  
 

pH –related to lead removal   
The effect of pH as one of the primer factors that 

influences sorption efficiency of lead metal ions in 

solution was studied , the results show in  table ( 2,3) and 

Figure (1 and 2) that the pH effect was clearly on lead 

ion sorption in both isolates and the highest sorption 

obtained at pH 5.5 for both isolates, this may be due to 

the fact the pH effect was in two directions , on the metal 

solubilities and on the functional groups in the fungal cell 

walls. At low pH negligible removal of ions may be due 

to the competition between hydrogen (H
+
) and metal 

ions, and low pH means  high acidic environment lead 

ions to form in soluble salts ,hence it would be 

unavailable to bind to fungal cell walls. In addition low 

pH causing decreasing in the negative charge density on 

cell surface .[15 , 16]. Increasing in the pH up to 5.5 was 

a remarkable increased in the capacity of metal ions 

removal. This may be due to the ionizing of functional 

groups of fungal cell wall such as carboxyl, phosphate 

and amino groups, the potential sides for binding of 

heavy metals ions.[17].  
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 المعالجة البايولوجيةفي  Aspergillus nigerمحليتين للفطر  اختبار كفاءة عزلتين
 بندر و قناة محمود عطية و شيماء فاتح علي  إبراهيمخليل 

 قسم علوم الحياة ، كلية العلوم ، جامعة تكريت ، تكريت ، العراق 
( 0119/   3/  5، تاريخ القبول:   0118/ 51/  51) تاريخ الاستلام:   

 

 

 الملخص 
ال تزاج  بز    وأظهزرتالم مزاة عليز   ملزويي  يزا التطزار ع ازر الرازاا مز  الوسزر عللزت مز  مزوقعي   Aspergillus niger تم دراسة قابلية عزللتي  للطرزر

رازاا مز  الوسزر ع ازر ال إلالزةولا يوجد اختلاف بزي  العزللتي  يزا قابليتهزا علزى ع ار الرااا م  الوسر الغذاجا  إلالةالعللتي  كا ت لهما الطدرة على 
     الغذاجاالع ار بواسرة العللتي  م  الوسر الغذاجا وبي ت ال تاج  با  درجة الحموضة تلعب دور مهم يا التطار 

 

 

 

 

 

 

 

 


