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ABSTRACT 

 
 This objective of the study were to get a prospective potential mercury 
bioremediation agent. (1). To explore indigenous mercury resistant bacteria (MRB) 
from the Kalimas River Surabaya and to investigate their genetic biodiversity based on 
their biochemical characters according to the Bergeys's Manual of Determinative 
Bacteriology. Those characters were then used to reconstruct a phylogenetic tree with 
an UPGMA neighbor joining algorithm. (2). To measure their mercury reduction power 
based on their produced mercury reductase activity and their bioreduction cell. The 
enzyme activity was spectrophotometrically quantified at 340 nm. While the reduction 
cell was using an Inductively Cople Plasma (ICP) standard. 
 The samples were taken from 3 different places along the Kalimas River 
Surabaya, from up stream to down stream: Wonokromo, Gubeng and near Tanjung 
Perak. Bacteria were then isolated acceptically using a HgCl2 1 mg/L containing 
Nutrient Agar medium. Their resistance to other metals, CdCl2, PbCl2 and CuCl2, were 
also pointed out in a particular slant agar medium.  
 The results showed that bacterial isolates of A3, S1, S8, SS13, SS19 and 
DA11 were resistant to HgCl2 up to 5 mg/L and CdCl2, PbCl2, CuCl2 up to 25 mg/L. 
They were most probably affiliated to genus Bacillus (S1, SS13, SS19 dan DA11), 
Staphylococcus (A3) and Azotobacter (S8) with a SSM coefficient of 65% - 96%. The 
phylogenetic tree indicated that there was diverse genetic characters among the resistant 
mercury isolates. Whereas isolate S1, SS19 and DA11 clustered together with B. cereus 
sensu-lato. Their similarity were about  49,29 - 99,8%. Based on the enzyme mercury 
reductase activity, isolate S1 gave the highest number after 30 minutes incubation time 
(1,480 mg/L/109sel /menit). But based on bioreduction cell in a 5 mg/L HgCl2 

containing medium, isolate DA11 showed a higher efficiency (69,5%) than others, e.x  
S1 was only 60,6% and SS19 53,6%. Interestingly, if the Hg2+ was increased, the 
efficiency of bioreduction cell was getting decreased. For example at HgCl2 15 mg/L, all 
isolates gave less than 40% efficiency of bioreduction cell. It was also observed, 
increasing mercury concentration absolutely decreased the cell population. This study 
suggest the potential of mercury-resistant bacteria from Kalimas Surabaya (Isolates S1, 
SS19 and DA11) responsible for detoxifying of mercury pollutants.  
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