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ABSTRACT 

Based on the significance of microbial accumulation of heavy metal process, combination 
of heavy metal tolerant bacteria as synergistic behavior was studied in the present research. Lake 
water samples were collected from four different locations in and around Chennai. Different 
physico-chemical parameters analyzed for the collected lake water samples. Heavy metals (Zinc, 
Iron and lead) were studied. Metal accumulation studies were carried out for these metals using 
Dechloromonas aromatic, Pseudomonas aeruginosa and consortia with Dechloromonas 
aromatica and Pseudomonas aeruginosa. Biodegradation studies and Percentage loss of heavy 
metals of individual heavy metal contents in the broth solution inoculated with individual bacteria 
and consortia (D. aromatica + P. aeruginosa) showed promising results in the present research. 
The results revealed that bacterial consortia (D. aromatica + P. aeruginosa) played a significant 
role in reducing the metal contents to the maximum of 27%. Bioaccumulation or biodegradation 
efficiency of the bacterial consortia on the heavy metals from all four lake samples showed 
percentage loss from 26.4% to 33.3%. Optimizing the bacterial growth conditions in favour of 
degrading or accumulating the metal contents from any type of water and waste water would be 
promising in near future.  
Keywords: Heavy metals, Biodegradation, Bioaccumulation, Dechloromonas aromatica and 
Pseudomonas aeruginosa 
 

INTRODUCTION 

Asian Lakes are considered as the best habitat for the livelihood in surrounding 
communities. Despite, these natural lakes are contaminated chemically and biologically due to 
enhancement of industrialization and urbanization.Chemical pollutants especially heavy metals 
from different industries (chemical fertilizers, steel manufacturers, medical equipment 
manufacturers, etc) are becoming life threatening to human, animals and ecosystem [1]. 

This was highlighted and pointed out in many literature reviews; Xie et al emphasized that 
heavy metals caused serious global and environmental problems by acting as contaminants to soil 
leads to loss of soil fertility, as recalcitrant compounds in ground water, surface water like lakes, 



 

2 
 

Ann. For. Res. 66(1): 01-14, 2023 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
www.e-afr.org 

 

© ICAS January 2023 

ponds, estuaries, etc [2]. These metals could get accumulated as sediments for long period [3]. In 
addition, Pushkar et al pointed out that the heavy metals could able to widespread to become 
persistent non-degradable compounds [4].  

In another review, Bong et al generally mentioned that heavy metal pollution can indirectly 
affect the biogeochemical cycles and ocean productivity [5]. It was reviewed that many times high 
level of heavy metals would also disseminate due to various anthropogenic activities [6, 7]. Food 
chain in the environment also affected due to non-degradable nature of heavy metals that 
accumulated in the ecosystem [8]. Similarly, Thevenon et al also emphasized that heavy metals 
are not readily degraded in the Lake, they could persist in the sediments and also in the overlying 
water [9].It was reported that, release of heavy metals from these sediments could createnext level 
of pollution; leading to significant damage in the aquatic system [10]. 

Based on these heavy metal pollution in the ecosystem, different methods were employed 
to treat the contaminated sources. Different methods like chemical, physical and biological 
methods were used for the treatment process [11]. Among the different methods, microbial 
degradation or bioaccumulation of heavy metals were well studied by many researchers. Verma 
and Kuila mentioned in their review that microorganisms play a vital role in the removal of heavy 
metals [12]. In another study Ramasamy et al highlighted that microbes can able to decontaminate 
heavy metals by chemical precipitation and volatilization [13]. Jyoti and Harsh, significantly 
pointed out that, microbial cells have the ability to convert heavy metals from one oxidation state 
to another state, which decreases the toxicity of metal components [14]. With support to this 
statement, Akhtar et al stated that microbes used physiological mechanism to remove toxicity of 
heavy metals, which included “efflux of metal ions outside the cell”, “metal-ion complex 
accumulation inside the cell and “converting to non-toxic state” [15]. 

Based on the significance of microbial accumulation of heavy metal process, combination 
of heavy metal tolerant bacteria as synergistic behavior was studied in the present research [16-
18]. This study was therefore carried out to evaluate the individual and synergistic potential of 
heavy metal tolerant Dechloromonas aromatica and Pseudomonas aeruginosa to bioremediate 
heavy metals like zinc, iron and lead.  

MATERIALS AND METHODS 

Sample Collection  

Lake water samples were collected from four different locations in and around Chennai 
(S1 - Chetti Punniyam Lake, S2 - Chitamanur Lake, S3 - Thirukachur Lake and S4 - Vandalur 
Lake). All samples were collected in separate screw cap bottle (500ml) after clean washing and 
sterilization. Parameters like pH, TDS, temperature were tested during sample collection and 
recorded (APHA, 1992). All samples brought to laboratory and stored under refrigeration 
condition prior testing different physic-chemical parameters.  

Analyzing the Physico-chemical characteristics of lake water samples 
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Different physico-chemical parameters analyzed for the collected lake water samples were 
presented in Table. 1. All the parameters were tested using the permissible level recorded in APHA 
(1988). 

Table. 1 Physico-chemical parameters of collected lake water samples 
S. No. Parameters Permissible level 

1 Biochemical Oxygen Demand (28oC for 3 days) 30mg/L 
2 pH 5.0 - 7.0 
3 Total dissolved solids (TDS) 1500mg/L 
4 Total Alkalinity As CaCO3 200mg/L 
5 Dissolved Oxygen 30mg/L 
6 Total Suspended Solids 1000mg/L 
7 Chloride as Cl 250mg/L 
8 Chemical Oxygen Demand 250mg/L 
9 Turbidity 5 NTU 

10 Volatile Solids 1000mg/L 
11 Acidity pH ≤7.0 
12 Heavy metals  - Zinc (Zn) <0.005 
13 Heavy metals  - Iron (Fe) <0.01 
14 Heavy metals  - Lead (Pb) 0.007 

 
Heavy metals and metal accumulating Bacteria 

1. Heavy metals (Zinc, Iron and lead) were purchased as analytical grades of metal salts (Zinc 
sulphate, Ferric chloride and lead chloride) from local chemical suppliers, Chennai, Tamil Nadu, 
India.  

2. Heavy metal accumulating bacteria (Dechloromonas aromatica and Pseudomonas aeruginosa) 
were collected from Department of Microbial Biotechnology, Bharathiar University, Coimbatore, 
Tamil Nadu, India. Test organisms were sub-cultured in Nutrient broth and maintained under 
Microbiological laboratory conditions. 

Metal accumulation studies and its determination 

Metal accumulation studies were carried out separately for each type of metals 
supplemented in Nutrient broth inoculated with test bacteria individually and as consortia. Briefly, 
100ml Nutrient broth was prepared amended with initial metal concentrations of 500mg/L (Zinc 
sulphate). To this mixture, 1ml of test bacteria (Dechloromonas aromatica) was inoculated; in 
second Nutrient broth flask 1ml of test bacteria (Pseudomonas aeruginosa) was inoculated and in 
third Nutrient broth flask 1ml of consortia (Dechloromonas aromatica and Pseudomonas 
aeruginosa)was inoculated. Similar experimental set up was carried out for other metal salts 
(Ferric chloride and Lead chloride).All the metal supplemented and test bacteria inoculated flasks 
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were incubated at 37°C in orbital shaker at 120 rpm. In parallel, Nutrient broth flasks with metal 
salts and without test bacteria were also simultaneously tested in the experiments (Control).  

Metal accumulation by test bacteria was determined using the following protocols. 
Samples from each flasks were drawn at 0thhour after inoculation to record the initial residual 
metal concentration and also after 120thhour to record the final residual concentration using atomic 
absorption spectrophotometer. From the culture flask, bacterial biomass was harvested after 
centrifuging the broth. Harvested biomass of each test bacteria and consortia was rinsed in 
phosphate buffered saline and dried in vacuum oven for 2 to 4hours. The heavy metal content 
accumulated in bacterial biomass was extracted by digesting it using a mixture of perchloric acid 
and nitric acid in a ratio of 1:2. The digested biomass was filtered through Whatman filter paper 
and the volume was made up to 50ml with distilled water. The heavy metals content was 
determined using Atomic Absorption Spectrophotometer.The percentage heavy metal loss was 
calculated as described by Akhtar et al [14]. The heavy metal loss was calculated by subtracting 
the final heavy metal level (residual level after 96 hours) from the initial heavy metal level (residual 
level at 0 hour). Similar experimental procedure was carried out to degrade the heavy metals 
present in collected lake water samples using microbial consortia.  

RESULTS AND DISCUSSION 

Physico-chemical characteristics of lake water samples 

 The physic-chemical characteristics of different lake water samples collected from S1 - 
Chetti Punniyam Lake, S2 - Chitamanur Lake, S3 - Thirukachur Lake and S4 - Vandalur Lake 
were presented in Table-2A, B, C, and D respectively.  

In S1-Chetti punniyam lake water samples all the parameters were found under the 
permissible level as per APHA standards. However, the heavy metals zinc, iron and lead are found 
more in mg/L levels compared to permissible levels (Table. 2A). Almost similar results were found 
for all four lake water samples with respect to physic-chemical characteristics, but variation in 
metal types and its contents were significantly found among the three types of lake water samples 
tested.  In Chitamanur lake (S2) the water samples showed physic-chemical parameters with in the 
permissible levels. But heavy metals, zinc, iron and lead are found more in mg/L levels compared 
to permissible levels (Table. 2B). Water samples collected from Thirukachur lake also showed 
with in the permissible level for all parameters; whereas, zinc, iron and lead were found above the 
permissible levels (Table. 2C). The physico-chemical parameters of Vandalur lake (S4) were 
found within the permissible levels despite heavy metals were found more compared to permissible 
levels (Table. 2D). The variation and the types of metal contents found among the 4 sources may 
be due to different in discharge contents in the lake. The industries and other physical activities 
around these lake sources would also influence the metal and its types and/or contents/levels, etc. 
Based on the obtained results of heavy metal levels in the water samples collected, known 
concentration of metal salts of zinc, iron and lead was prepared and the metal degrading efficiency 
of bacteria was investigated. The degradation studies of individual bacteria and consortia for each 
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metal salts were determined. In the next section the degradation of each metal salts expressed in 
terms of percentage was presented. 

Table. 2A Physico-chemical parameters of Chetti Punniyam Lake (S1) 
S. No. Parameters Results Permissible level 

1 Biochemical Oxygen Demand 18.5mg/L 30mg/L 
2 pH 6.8 5.0 - 7.0 
3 Total dissolved solids 334mg/L 1500mg/L 
4 Total Alkalinity As CaCO3 108mg/L 200mg/L 
5 Dissolved Oxygen 20.8mg/L 30mg/L 
6 Total Suspended Solids 156mg/L 1000mg/L 
7 Chloride as Cl 86mg/L 250mg/L 
8 Chemical Oxygen Demand 105mg/L 250mg/L 
9 Turbidity 3 NTU 5 NTU 

10 Volatile Solids 168mg/L 1000mg/L 
11 Acidity (pH) 6.8 pH ≤7.0 
12 Zinc 30.5mg/L <0.005 
13 Iron 21.5mg/L <0.01 
14 Lead 12.5mg/L 0.007 

 
Table. 2B Physico-chemical parameters of Chitamanur Lake (S2) 

S. No. Parameters Results Permissible level 
1 Biochemical Oxygen Demand 20.6mg/L 30mg/L 
2 pH 7.1 5.0 - 7.0 
3 Total dissolved solids 280mg/L 1500mg/L 
4 Total Alkalinity As CaCO3 118mg/L 200mg/L 
5 Dissolved Oxygen 24.5mg/L 30mg/L 
6 Total Suspended Solids 138mg/L 1000mg/L 
7 Chloride as Cl 102mg/L 250mg/L 
8 Chemical Oxygen Demand 124mg/L 250mg/L 
9 Turbidity 1 NTU 5 NTU 

10 Volatile Solids 145mg/L 1000mg/L 
11 Acidity (pH) 7.1 pH ≤7.0 
12 Zinc 34.5mg/L <0.005 
13 Iron 25.5mg/L <0.01 
14 Lead 14.5mg/L 0.007 

 
Table. 2C Physico-chemical parameters of Thirukachur Lake (S3) 

S. No. Parameters Results Permissible level 
1 Biochemical Oxygen Demand 18.5mg/L 30mg/L 
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2 pH 6.8 5.0 - 7.0 
3 Total dissolved solids 334mg/L 1500mg/L 
4 Total Alkalinity As CaCO3 108mg/L 200mg/L 
5 Dissolved Oxygen 20.8mg/L 30mg/L 
6 Total Suspended Solids 156mg/L 1000mg/L 
7 Chloride as Cl 86mg/L 250mg/L 
8 Chemical Oxygen Demand 105mg/L 250mg/L 
9 Turbidity 3 NTU 5 NTU 

10 Volatile Solids 168mg/L 1000mg/L 
11 Acidity (pH) 6.8 pH ≤7.0 
12 Zinc 32.5mg/L <0.005 
13 Iron 24.5mg/L <0.01 
14 Lead 13.5mg/L 0.007 

 
Table. 2D Physico-chemical parameters of Vandalur Lake (S4) 

S. No. Parameters Results Permissible level 
1 Biochemical Oxygen Demand  18.5mg/L 30mg/L 
2 pH 6.8 5.0 - 7.0 
3 Total dissolved solids 334mg/L 1500mg/L 
4 Total Alkalinity As CaCO3 108mg/L 200mg/L 
5 Dissolved Oxygen 20.8mg/L 30mg/L 
6 Total Suspended Solids 156mg/L 1000mg/L 
7 Chloride as Cl 86mg/L 250mg/L 
8 Chemical Oxygen Demand 105mg/L 250mg/L 
9 Turbidity 2 NTU 5 NTU 

10 Volatile Solids 168mg/L 1000mg/L 
11 Acidity (pH) 6.8 pH ≤7.0 
12 Zinc 28.5mg/L <0.005 
13 Iron 17.5mg/L <0.01 
14 Lead 10.5mg/L 0.007 

 
Biodegradation studies and Percentage loss of heavy metals 
 The percentage loss of individual heavy metal contents in the broth solution inoculated 
with individual bacteria and consortia (D. aromatica + P. aeruginosa) was presented in Table. 3. 
The study was conducted for 120 hours and the reduction in metal content was presented in terms 
of percentage loss. In Table. 3, percentage loss of each metal influenced by test bacteria was 
illustrated.  
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Table. 3 Biodegradation studies and Percentage loss of heavy metals 
Types of heavy 

metal 
supplemented 

in broth 

Types of 
Bacteria 

inoculated in 
the broth with 

metals 

Heavy metal content (mg/L)  

Loss of metals 
in broth (%) 

Initial time (0th 
hour) 

After 120th 
hours) 

 
 
 

Zinc 

Dechloromonas 
aromatica 

410.5 328.0 20.09 

Pseudomonas 
aeruginosa 

405.0 315.5 22.09 

D. aromatica + 
P. aeruginosa 

418.0 302.5 27.61 

Broth without 
bacteria 

408.5 395.5 3.18 

 
 
 

Iron 

Dechloromonas 
aromatica 

421.5 330.0 21.70 

Pseudomonas 
aeruginosa 

401.0 311.5 22.31 

D. aromatica + 
P. aeruginosa 

415.5 301.0 27.55 

Broth without 
bacteria 

411.5 398.5 3.15 

 
 
 

Lead 

Dechloromonas 
aromatica 

406.0 319.5 21.31 

Pseudomonas 
aeruginosa 

410.5 309.0 24.72 

D. aromatica + 
P. aeruginosa 

414.5 302.5 27.02 

Broth without 
bacteria 

416.0 398.0 4.32 

 
Percentage loss of Zinc 

 The initial zinc content at 0th hour was 410.5mg/L in the Dechloromonas aromatica 
inoculated flask. After 120th hour, the metal content was reduced to 328mg/L which was recorded 
as 20.09% loss in Zinc content. In another flask inoculated with Pseudomonas aeruginosa the 
metal content was reduced from 405.0mg/L to 315.5mg/L (22.09% loss). Bacterial consortia 
containing mixtures of D. aromatica + P. aeruginosa showed comparatively more percentage loss 
in zinc concentrations (27.61%). The efficacy of bacteria in accumulating the metal content in the 
broth was confirmed from the percentage loss recorded from the flask without bacteria. In this 
broth, as bacteria was not inoculated only 3.18% of metal loss was deducted. Statistical 
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significance was analyzed between two samples. The study revealed that there was significant 
difference in the percentage loss between broth with bacterial consortia and broth without bacterial 
inoculum after 120th hour at P>0.05 (Fig. 1). 

Fig. 1 Zinc Percentage loss in broth solution 

 

Percentage loss of Iron 

 The initial Iron content at 0th hour was 421.5mg/L in the Dechloromonas aromatica 
inoculated flask. After 120th hour, the metal content was reduced to 330mg/L which was recorded 
as 21.7% loss in Iron content. In another flask inoculated with Pseudomonas aeruginosa the metal 
content was reduced from 401.0mg/L to 311.5mg/L (22.31% loss). Bacterial consortia containing 
mixtures of D. aromatica + P. aeruginosa showed comparatively more percentage loss in Iron 
concentrations. From an initial concentration of 415.5mg/L, the iron content was reduced to 
301.0mg/L which was almost of 27.55% loss. The efficacy of bacteria in accumulating the metal 
content in the broth was confirmed from the percentage loss recorded from the flask without 
bacteria. In this broth, as bacteria was not inoculated only 3.15% of metal loss was deducted. 
Statistical study revealed that there was significant difference in the percentage loss between broth 
with bacterial consortia and broth without bacterial inoculum after 120th hour at P>0.05 (Fig. 2). 

Fig. 2 Iron Percentage loss in broth solution 
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 The initial Lead content at 0th hour was 406.0mg/L in the Dechloromonas aromatica 
inoculated flask. After 120th hour, the metal content was reduced to 319.5mg/L which was recorded 
as 21.31% loss in Lead content. In another flask inoculated with Pseudomonas aeruginosa the 
metal content was reduced from 410.5mg/L to 309.0mg/L (24.72% loss). Bacterial consortia 
containing mixtures of D. aromatica + P. aeruginosa showed comparatively more percentage loss 
in Lead concentrations. From an initial concentration of 414.5mg/L, the lead content was reduced 
to 302.5mg/L which was almost of 27.02% loss. The efficacy of bacteria in accumulating the metal 
content in the broth was confirmed from the percentage loss recorded from the flask without 
bacteria. In this broth, as bacteria was not inoculated only 4.32% of metal loss was deducted. 
Statistical study revealed that there was significant difference in the percentage loss between broth 
with bacterial consortia and broth without bacterial inoculum after 120th hour at P>0.05 (Fig. 3). 

Fig. 3 Lead Percentage loss in broth solution 

 

Biodegradation of heavy metals collected from Lake Water samples using Microbial 
consortia 
S1 -Chetti Punniyam Lake 

The efficacy of microbial consortia in accumulating the metal content was confirmed from 
the percentage loss calculated between 0th hour and 120th hour samples. The initial zinc content at 
0th hour was 3.4mg/100ml in the D. aromatica + P. aeruginosa (consortia) and after 120th hour, 
the metal content was reduced to 2.5mg/100ml which was recorded as 26.4% loss in Zinc content. 
Iron content at 0th hour was about 2.6mg/100ml, and after 120th hour, the metal content was 
reduced to 1.8mg/100ml. As per the equation, the percentage degradation was recorded as 30.7% 
loss in Zinc content. Lead content at 0th hour was 1.5mg/100ml in the microbial consortia 
inoculated liquid media. After 120th hour, decrease in lead level was significantly noted upto 
1.1mg/100ml which was 26.7% loss of the metal. In Table. 4, the degradation of each metal in S1 
- Chetti Punniyam Lake expressed in terms of percentage was presented.  
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Table. 4Biodegradation of heavy metals in S1 -Chetti Punniyam Lake using Microbial 
consortia 

Types of heavy 
metal in Lake 
water sample 

Types of 
Bacteria 

inoculated in 
the broth with 

metals 

Heavy metal content (mg/100ml) 
Loss of metals 
in broth (%) Initial time (0th 

hour) 
After 120th 

hours) 

Zinc D. aromatica + 
P. aeruginosa 

3.4 2.5 26.4 

Iron D. aromatica + 
P. aeruginosa 

2.6 1.8 30.7 

Lead D. aromatica + 
P. aeruginosa 

1.5 1.1 26.7 

 
S2 - Chitamanur Lake 

The efficacy of microbial consortia in accumulating the metal content was confirmed from 
the percentage loss calculated between 0th hour and 120th hour samples. The initial zinc content at 
0th hour was 3.8mg/100ml in the D. aromatica + P. aeruginosa (consortia) and after 120th hour, 
the metal content was reduced to 2.6/100ml which was recorded as 31.5% loss in Zinc content. 
Iron content at 0th hour was about 2.3mg/100ml, and after 120th hour, the metal content was 
reduced to 1.6mg/100ml. As per the equation, the percentage degradation was recorded as 30.4% 
loss in Zinc content. Lead content at 0th hour was 1.4mg/100ml in the microbial consortia 
inoculated liquid media. After 120th hour, decrease in lead level was significantly noted upto 
1.0mg/100ml which was 28.5% loss of the metal. In Table.5, the degradation of each metal in S2 
- Chitamanur Lakeexpressed in terms of percentage was presented. 

Table. 5Biodegradation of heavy metals in S2 - Chitamanur Lake using Microbial 
consortia 

Types of heavy 
metal in Lake 
water sample 

Types of 
Bacteria 

inoculated in 
the broth with 

metals 

Heavy metal content (mg/100ml) 
Loss of metals 
in broth (%) Initial time (0th 

hour) 
After 120th 

hours) 

Zinc D. aromatica + 
P. aeruginosa 

3.8 2.6 31.5 

Iron D. aromatica + 
P. aeruginosa 

2.3 1.6 30.4 

Lead D. aromatica + 
P. aeruginosa 

1.4 1.0 28.5 

 
S3 – Thirukachur Lake 
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The efficacy of microbial consortia in accumulating the metal content was confirmed from 
the percentage loss calculated between 0th hour and 120th hour samples. The initial zinc content at 
0th hour was 3.2mg/100ml in the D. aromatica + P. aeruginosa (consortia) and after 120th hour, 
the metal content was reduced to 2.3mg/100ml which was recorded as 28.3% loss in Zinc content. 
Iron content at 0th hour was about 2.3mg/100ml, and after 120th hour, the metal content was 
reduced to 1.6mg/100ml. As per the equation, the percentage degradation was recorded as 30.4% 
loss in Zinc content. Lead content at 0th hour was 1.3mg/100ml in the microbial consortia 
inoculated liquid media. After 120th hour, decrease in lead level was significantly noted upto 
0.7mg/100ml which was 30.7% loss of the metal. In Table. 6, the degradation of each metal in S3 
– Thirukachur Lakeexpressed in terms of percentage was presented. 

Table. 6Biodegradation of heavy metals in S3 – Thirukachur Lake using Microbial 
consortia 

Types of heavy 
metal  

in Lake water  
sample 

Types of 
Bacteria 

inoculated in 
the broth 

with metals 

Heavy metal content 
(mg/100ml) Loss of metals 

in broth (%) 
Initial time 
(0th hour) 

After 120th 
hours) 

Zinc D. 11romatic 
+ P. 

aeruginosa 

3.2 2.3 28.3 

Iron D. 11romatic 
+ P. 

aeruginosa 

2.3 1.6 30.4 

Lead D. 11romatic 
+ P. 

aeruginosa 

1.3 0.7 30.7 

 
S4 - Vandalur Lake 

The efficacy of microbial consortia in accumulating the metal content was confirmed from 
the percentage loss calculated between 0th hour and 120th hour samples. The initial zinc content at 
0th hour was 2.7mg/100ml in the D. aromatica + P. aeruginosa (consortia) and after 120th hour, 
the metal content was reduced to 1.9mg/100ml which was recorded as 29.6% loss in Zinc content. 
Iron content at 0th hour was about 2.6mg/100ml, and after 120th hour, the metal content was 
reduced to 1.9mg/100ml. As per the equation, the percentage degradation was recorded as 26.9% 
loss in Zinc content. Lead content at 0th hour was 1.2mg/100ml in the microbial consortia 
inoculated liquid media. After 120th hour, decrease in lead level was significantly noted upto 
0.8mg/100ml which was 33.3% loss of the metal. In Table-6, the degradation of each metal in S4 
- Vandalur Lakeexpressed in terms of percentage was presented. 
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Table. 7Biodegradation of heavy metals in S4 - Vandalur Lake using Microbial consortia 
Types of heavy 
metal in Lake 
water sample 

Types of 
Bacteria 

inoculated in 
the broth 

with metals 

Heavy metal content (mg/100ml) 
Loss of metals 
in broth (%) Initial time (0th 

hour) 
After 120th 

hours) 

Zinc D. aromatica 
+ P. 

aeruginosa 

2.7 1.9 29.6 

Iron D. aromatica 
+ P. 

aeruginosa 

2.6 1.9 26.9 

Lead D. aromatica 
+ P. 

aeruginosa 

1.2 0.8 33.3 

 
CONCLUSION 

The present study deals with efficacy of bacteria alone and in combination to degrade or 
bio-accumulate the heavy metals in a broth solution from an initial concentration to a final 
concentration reducing at a significant level compared to that of broth without bacterial inoculum. 
The results revealed that bacterial consortia (D. aromatica + P. aeruginosa) played a significant 
role in reducing the metal contents to the maximum of 27%. Also, the bioaccumulation or 
biodegradation efficiency of the bacterial consortia on the heavy metals from all four lake samples 
showed percentage loss from 26.4% to 33.3%. Optimizing the bacterial growth conditions in 
favour of degrading or accumulating the metal contents from any type of water and waste water 
would be promising in near future.  
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