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1 


 

 

 

 
 

 


          
    125   Streptomyces 
pactum. griseoflavus (8) SS. albus S. griseoflavus (9)

           
         


S. griseoflavus   S. pactum

  S. griseoflavus     
           


3100

  S. pactum


 S. griseoflavus
    

   
            

S. pactum        
          
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


 

 

 
 Heavy Metal53(Silver, 

1991)
     

    
     




         
(Roane et al., 1994) 

          
PbHgCuCdCr

        


          
 (Alloway, 

1990)
  

Ar(Aoyama and Nagume, 1997) 



  14322011 
  
 

3 

   
 

Hashem 1994; Hashem, 1995; Abd - El Naby,1997; Hashem, 1997; Pratima 
et al., 2001; Ibrahim et al., 2001; Jae, 2001; Mejare & Bulow, 2001
Visoottiviseth & Panviroy, 2001; Fomina & Gadd, 2002; Tsekova 
&Todorova, 2002; Fathi & Zaki, 2003; Sani et al., 2003; Yilmaz, 2003 and  
Anand et al., 2006. 

2006
510152025 

         4
           
Aspergillus ustus, Trichoderma harzianum, Ulocladium utrum and 

Penicillium duchuxii       

         

5 25
252.104.21٪P. ducahuxii

          
T. harzianum


 

Richards et al. (2002)12sp.Frankia
Pb2+ Cu2+

         
    6 8    

0.14



 
  

 

  4

2 5
20 

 Albarracin et al. (2005) 50  
         100٪ 

  80CuSO4 
100٪1687.4٪

4019.4٪   80


1000 AB2C 
           

200400
ABO 39 32٪ 6

          
 71.2٪7    

 
Schmidt et al. (2008)  7   
  Ni  Streptomyces mirabilis  

100Zn 



       

         
 

 



  14322011 
  
 

5 

 

 
Streptomyces pactum S. albus, S. omiyaensis, 

S. cellulosae, S. lydicus (4 &5) S. sulphureus, S. griseoviridis  and S. 
griseoflavus (8 &9), 

(Alkadeeb et al., 2009) 

 
Albumin medium (Shirling and Gottlieb, 1966)

   25‚01
5‚02‚01

18100018
 

8‚6  728
7 

 
        

 6  10     
2873 

 
    Pb(NO3)2   HgCl2

    CuSO4. 5H2O125 
7

 



 
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  
Pb2+Hg2+Cu2+ 


  Inductively 

Coupled Plasma - Atomic Emission Spectrometer(ICP- AES) 


 


    8 
      

           
 125    3   

     
728(Visoottlviseth and Panviroy, 

2001 

 


  8       
25025

          Pb2+
Hg2+Cu2+135791003

           
28 7 





  14322011 
  
 

7 

8024
 

: 
1 


Pb2+Hg2+Cu2+125

           


     6  
        70٪ 

5000 10
 

2: 
(Umbriet et 

al., 1959)  2       
42

1000 ( 
3

      Coloring colorimeter 252  620
 0.01

 100          
 

 
 



 
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3 


Teco diagnostics (Knight et al., 1972) 
0.01
1  

20 3 5
    2     
  5000  10    

15
  530        


 

 
.(Lowry 

et al., 1951) 
 

           
(SPSS)

        (One- Way ANOVA)
 (Tow- Way ANOVA)     

(α= 0.05) 

  
         

 



  14322011 
  
 

9 

  1     S. albus, S. 
omiyaensis, S. cellulosae, S. pactum, S. lydicus (4 &5), S. sulphureus, S. 

griseoviridis and S. griseoflavus (8 &9)    
      Hg2+      


   8    2.751.30 

1.501.352.521.132.101.401.30
     125 

81.75
0.800.951.301.150.701.101.200.80  

 S. pactum 
1.93

2.10 
 1  S. griseoviridis  

       Cu2+    
       

82.10
           

1258
1    S.  albus,  S.  

omiyaensis,  S.  cellulosae,  S. lydicus  (4 &5), S. sulphureus, S. griseoflavus 
(8 &9) and S. pactum

            2.75 
1.301.501.352.521.131.401.301.93

         



 
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 2.901.401.601.372.701.4021.60 
2.43 

1  S. albus, S. omiyaensis, S. 
cellulosae, S. lydicus (4 &5), S. sulphureus, S. griseoviridis and S. 

griseoflavus (9)         
 Pb2+     

8
      2.751.301.501.352.521.13 

2.101.30
  125

 8   11.031.151.131.38 
1.101.350.98S. 

griseoflavus (8) and S. pactum     
        

  1.401.93


1.502.10 


Pb2+Hg2+Cu2+S. griseoflavus 

(8) and S. pactumS. albus and S. griseoflavus
 

         
125 



  14322011 
  
 

11 

 
1

S. griseoflavus  
        

     260100     
13579100

180160120120100
100        


300280240220200100


     460360340280260

100 
          

S. griseoflavus         
         

  

3100

           
 

 2      
 S. pactum

         



 
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     300100    
13579100

180220240240
280100


  140240280300320100   

 
     40180200200220

100 
     

 S. pactum         
           

 


         S. griseoflavus  
S. pactum0.003 

1 


Pb2+Hg2+
Cu2+125287 

 
± 

    
S. albus 1±0.30 1.75±0.10 2.90±0.66 2.75±0.30 
S. omiyaensis 1.03±0.01 0.80±0.00 1.40±0.15 1.30±0.14 

  



  14322011 
  
 

13 

1 
S. cellulosae 1.15±0.10 0.95±0.02 1.60±0.34 1.50±0.71 

S. lydicus (4) 1.13±0.10 1.30±0.10 1.37±0.11 1.35±0.24 

S. lydicus (5) 1.38±0.20 1.15±0.10 2.70±0.44 2.52±0.24 

S. sulphureus 1.10±0.10 0.70±0.30 1.40±0.24 1.13±0.50 
S. griseoviridis 1.35±0.21 1.10±0.10 1±0.71 2.10±0.10 
S. griseoflavus (8) 1.50±0.21 1.20±0.10 2±0.31 1.40±0.30 
S. griseoflavus (9) 0.98±0.10 0.80±0.00 1.60±0.40 1.30±0.24 

S. pactum 2.10±0.22 2.10±0.10 2.43±0.33 1.93±0.15 

 <0.05= 0.000Sig 
 

 
1 

 S. griseoflavus 
 

 



 
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 
2 

S. pactum 
 

   
 

2
        

S. griseoflavus  S. pactum
            

 
       S. griseoflavus

   0586100   
        0.4950.445

100



  14322011 
  
 

15 

 0.586100
0.046

100         
 0.051 0.0520.061100 

        
0.258100 

 0.3970.2960.311100
 

   S. pactum
  0.410100 

0.290100
          

0.4590.526100  
        0.052

100         
0.0590.0630.062100

        0.393
100 

0.448100
 0.2110.213100 



 
  

 

  16

2 
Pb2+Hg2+Cu2+

S. griseoflavus and S. 

pactum   287 
    

 100± 

 










 



 




 








 













 



 
















 

S. griseoflavus 
0.495
± 

0.03 

0.586
± 

0.02 

0.445
± 

0.04 

0.586
± 

0.02 

0.051
±

0.004 

0.052
±

0.003 

0.061
±

0.002 

0.046
± 

0.002 

0.397
±

0.006 

0.296
±

0.006 

 
0.311 
± 

0.000 

0.258
±

0.006 

S. pactum 
0.290
± 

0.01 

0.459
± 

001 

0.526
± 

0.01 
0.410

±0.01 
0.059
±

0.002 

0.063
±

0.005 

0.062
±

0.007 

0.052
± 

0.003 

0.448
± 

0.01 

0.211
±

0.000 

 
0.213 

± 
0.006 

0.393
±

0.006 

Sig Sig=<0.05=0.297 Sig=<0.05=0.069 Sig=<0.05=0.056 

 
       

  


 


S. griseoflavus (8)    S. pactum 
S. albus S. griseoflavus (9)





  14322011 
  
 

17 

    125        
Hashem (1995); Hashem (1997); Fathi & Zaki (2003) and Al- Kadeeb 

(2007)
          

.
   Abd- El Naby (1997)       

 Aspergillus nigerHashem (1997)
Albarracin et al. (2005)

  ABO 39 
   32٪   6     

 
    

       
S. griseoflavus         

         
  


      3100  

           
   

 S. pactum   


 Hashem (1989) 
 



 
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     Richards et al. (2002) 12
Frankia sp. 

         
6 84

      2006    
510152025
 4

Al- Kadeeb (2007)
 


     S. griseoflavus  
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Abstract: 
It was observed that the highest heavy metals tolerance actinomycetes 

which isolated from soil samples collected from Second Industrial City, 
Riyadh Saudi Arabia, tolerate lead, mercury and copper at (1 mM/25 ml) 
were S. griseoflavus  and S. pactum followed by S. albus and S. griseoflavus. 
Each of mercury and lead caused inhibition of the growth of the most 
isolates, while copper was a catalyst at that concentration. Results indicated 
that  the presence of heavy metals in the culture media of S. griseoflavus  and 
S. pactum decreased diameter of microbial colonies. The dry weight of 
S. griseoflavus was markedly affected by heavy metals containing media, 
where it was to lead  inhibited the growth by increasing its concentrations in 
culture media, while mercury stimulate growth at low concentrations and the 
stimulation effect decreased when increasing concentration of mercury metal 
added to the media than 3 mmol/100 ml. For copper, it catalyst  
S. griseoflavus dry weight at low concentrations. While S. pactum dry weight 
inhibited by heavy metals containing media, and the effect of inhibition 
decrease with increasing heavy metals in the media. 

Studying the effect of heavy metals on the rates of carbohydrates, lipids 
and proteins in the cell extract of S. griseoflavus showed decrease in the rate 
of carbohydrate, when lead or copper presence in the media, but mercury has 
not been affected carbohydrate rates when its presence in the media, while 
the rates of protein and lipids were affected by all studied metals. As for  
S. pactum the rates of total carbohydrate in cell extract decreased in the 
presence of lead in the media, while copper and mercury presence increased 
it. Also the rates of total lipids increased in the presence of heavy metals. 
While the rates of total proteins increased in the presence of lead, but it 
decrease in the presence of copper and mercury in the media. 


