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ABSTRACT 

The study examines the impact of heavy metals on tilapia (Oreochromis niloticus) in Durgam Cheruvu, Hyderabad, with 

a focus on contamination levels and their effects on fish health. A systematic approach was employed, involving water 

and fish sampling to assess the presence of heavy metals such as lead, mercury, and cadmium across various 

hydrological zones of the lake. The results revealed significant bioaccumulation of these metals in fish tissues, leading 

to adverse physiological effects, including impaired growth, reproductive issues, and organ damage. These findings 

underscore the urgent need for public awareness regarding the health risks associated with consuming contaminated fish 

from Durgam Cheruvu. The study concludes that effective environmental management and pollution mitigation 

strategies are essential to protect both aquatic life and human health in the region. This research provides valuable 

insights into the ecological challenges posed by industrialization and urbanization, highlighting the importance of 

ongoing monitoring and public education efforts to combat heavy metal contamination in freshwater ecosystems. By 

raising awareness about these risks, the study aims to promote informed choices among consumers and contribute to 

public health and environmental sustainability efforts in the area. 

Keywords: Heavy Metals, Tilapia (Oreochromis niloticus),Contamination Levels,Lead ,Mercury , Arsenic, 

Biochemical 

1. INTRODUCTION 

Heavy metals are naturally occurring elements that can have detrimental effects on aquatic ecosystems and human health. 

This research focuses on the contamination levels of heavy metals in tilapia (Oreochromis niloticus) found in Durgam 

Cheruvu, Hyderabad, a freshwater lake facing increasing pollution challenges. The study aims to assess the 

concentrations of harmful metals such as lead, mercury, and arsenic, which are known to exceed permissible safety 

limits. By analyzing the biochemical and hematological changes in the fish, we can evaluate the toxic effects of these 

contaminants on their health. Furthermore, this research seeks to raise public awareness about the risks associated with 

consuming contaminated fish, ultimately contributing to improved food safety and environmental sustainability. 

Through this investigation, we aim to highlight the urgent need for monitoring and managing heavy metal pollution in 

aquatic environments. 

2. METHODOLOGY 

STEP 1: SITE SELECTION 

• Location: Durgam Cheruvu, Hyderabad, was chosen due to its ecological significance and history of pollution. 

• Hydrological Zones: Sampling sites included inflow and outflow areas, stagnant zones, and regions with dense 

vegetation to capture a comprehensive picture of heavy metal contamination. 

STEP 2:  FISH COLLECTION 

After collecting water and sediment samples from the study site at Durgam Cheruvu, the next step is to collect live fish 

specimens for analysis. This is a crucial step in assessing the impact of heavy metals on the fish population inhabiting 

the lake. 

Fishing Rods and Reels: These fundamental tools allow anglers to cast lines effectively and retrieve catches smoothly, 

making them ideal for recreational fishing at Durgam Cheruvu. 

Sample Preservation 

Once the fish specimens are collected, they need to be preserved to maintain their integrity for further analysis. The 

following steps should be followed: 

1. Thermocol Boxes: These boxes, made from expanded polystyrene foam, are excellent for storing fish samples due to 

their thermal insulation properties. They help maintain a stable internal temperature, ensuring the fish samples remain 

fresh during transportation and storage. 
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2. Ice Cubes: Ice cubes play a crucial role in preserving the freshness of fish samples stored in thermocol boxes. They 

lower the internal temperature, slowing metabolic processes and decomposition rates, which helps prevent spoilage and 

maintain the quality of the fish during transport. 

By employing effective fishing methods and proper sample preservation techniques, researchers can collect live fish 

specimens from Durgam Cheruvu for analysis, allowing them to assess the impact of heavy metals on the fish population 

and the overall ecosystem of the lake. 

 

Figure 3: Collecting fish with fishing rod 

STEP 3: FISH SAMPLING 

Sampling fish like tilapia, especially when measuring for a specific length like 42 cm, involves a series of steps to ensure 

accurate and reliable data. Here's a guide on how to conduct field sampling for tilapia: 

 

Figure 4,5: Fish sample collected at Durgam Cheruvu 

STEP 4: PRESERVATION OF COLLECTED FISH 

Preserving fish samples for laboratory testing is a crucial process that directly impacts the accuracy and reliability of 

subsequent analyses. This is especially important when collecting samples from environments such as Durgam Cheruvu, 

where fish may be exposed to various environmental factors that could affect their biological and chemical composition. 
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Proper preservation techniques are necessary to ensure that the samples retain their original characteristics from the 

moment of collection to the time of analysis. 

STEP 5: LABORATORY PROCEDURES 

Arrival at the laboratory, the fish samples were promptly removed from the ice box for further processing. The first step 

in the lab was to classify the fish according to their species. Classification is important for the study as it helps in 

understanding species- specific variations in biological and chemical properties, each fish was then carefully weighed 

and measured for total length. These measurements are essential baseline data that will be used in subsequent analyses 

to compare the physical condition of the fish with other variables, such as environmental exposure or contamination 

levels. 

After classification and measurement, the fish were frozen. Freezing is a standard preservation method in biological 

research and is particularly effective in maintaining the integrity of biological samples. At low temperatures, the 

biological processes that lead to decomposition are halted, and the fish's physical and chemical properties are preserved 

in their current state. This is crucial for ensuring that the samples can be analysed accurately, even if there is a delay 

between collection and analysis. The freezing process also helps to preserve the tissues and structures of the fish, which 

may be important for morphological or histological studies. 

STEP 6: PREPARATION MEDIUM 

• Dissection: Using sterilized stainless-steel scalpels, dissect specific tissues from the fish. 

• Muscle Tissue: Carefully remove 1 gram of epaxial muscle from the dorsa surface. 

• Liver, Kidney, and Intestine: Extract the entire liver, kidney, and intestine: 

• Gill Rakers: Dissect two gill rakers from each sample. 

The use of stainless-steel scalpels minimizes contamination, ensuring that the samples remain pure and suitable for 

analysis. 

Acid Digestion in Teflon Beakers: 

➢ Transfer to Beakers: Place the dissected tissues in Teflon beakers, which are inert and resistant to the chemicals 

used in the digestion process. 

➢ Digestion Process: Add 5 mL of concentrated nitric acid (65%) to each beaker. Nitric acid is used for its ability to 

oxidize organic matter, breaking down the tissues and releasing the metals into solution. 

➢ Cooling and Dilution: After digestion is complete, allow the samples to cool to room temperature. Then, dilute the 

digested solution to a final volume of 25 mL, using double distilled water. This step ensures that the concentration 

of the analytes falls within the measurable range of the instrument. 

➢ Quality Control: Throughout the process, maintain strict quality control procedures, including the use of blanks and 

standard reference materials, to ensure the accuracy and reliability of the results. 

STEP 7: ATOMIC ABSORPTION SPECTROSCOPY (AAS) 

Atomic Absorption Spectroscopy (AAS) is a precise analytical technique used to determine the concentration of heavy 

metals in various samples, including biological tissues such as fish. AAS Works on the principle that free atoms in the 

ground state absorb light of a specific wavelength. The amount of light absorbed is directly proportional to the 

concentration of the element in the sample. 

Step-by-Step Laboratory Process 

1. Sample Preparation 

❖ Homogenization: 

After receiving the collected tilapia samples, start by filleting the fish to isolate the muscle tissue, which is the part most 

commonly analysed. 

Homogenize the tissue using a laboratory blender or food processor. This ensures that the sample is uniform and 

representative of the entire fish. 

❖ Drying 

The homogenized tissue is then transferred to drying ovens and dried at 60-100°C until a constant weight is achieved. 

This step is critical to remove moisture, which could dilute the sample and affect the accuracy of the results. 

❖ Acid Digestion 

Weigh approximately 0.5 to 2 grams of the dried fish tissue and place it into a digestion vessel. 

Add 5-10 ml of concentrated nitric acid (HNO) to the sample. Nitric acid breaks down the organic material, releasing 

the metal ions into the solution. 
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Optionally few drops of hydrogen peroxide (H,0) may be added to enhance digestion. 

The mixture is heated using either a microwave digester or a hotplate. The digestion process typically continues until 

the solution becomes clear, indicating that the organic matrix has been fully decomposed. 

Once digestion is complete, the solution is allowed to cool, and the digested sample is diluted with deionized water to a 

known volume (usually 50 or 100 ml). 

❖ Reporting: 

The final concentrations of the detected heavy metals are recorded and reported. These values can be used for various 

purposes, including assessing food safety, environmental monitoring, or research. 

WATER SAMPLE 

 

Figure 8,9: Collection of water sample from Durgam Cheruvu 

Process of Water Sample Collection and Parameters Check 

Monitoring water quality is crucial in understanding the extent of pollution in water bodies such as Durgam Cheruvu. 

Water samples are collected to test various parameters that indicate the presence of pollutants, both chemical and 

biological. This document outlines the step-by-step process for collecting a 1000 ml water sample from: Durgam 

Cheruvu, followed by an overview of the key parameters that should be tested to assess the water's pollution levels. 

➢ Planning and Preparation 

➢ Identifying Sampling Locations 

➢ Choosing the Right Equipment 

The equipment needed for water sample collection Includes: 

▪ A clean, sterile 1000 ml sample bottle (preferably made of glass or high-density polyethylene). 

▪ Gloves to prevent contamination (optional). 

▪ A sampling device, such as a water sampler or a weighted bottle, if deeper water layers are to be sampled. 

▪ Labels and a permanent marker for proper İdentification of samples. 

▪ A cooler with lce packs to store the samples during transportation to the laboratory. 

me spent on-site and any observations. 

3. MODELING AND ANALYSIS 

1. Introduction to Modelling 

The modelling and analysis of heavy metal contamination in tilapia (Oreochromis niloticus) from Durgam Cheruvu 

involves evaluating the relationships between environmental factors, heavy metal concentrations, and their effects on 

fish health. This section outlines the methodologies employed for data collection, analysis, and interpretation. 
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2. Data Collection 

• Field Sampling: Fish samples were collected from various hydrological zones of Durgam Cheruvu, focusing on 

areas with suspected heavy metal contamination. Water samples were also collected alongside fish to assess the 

levels of heavy metals in the aquatic environment. 

• Parameters Measured: Key parameters included heavy metal concentrations (lead, mercury, cadmium), fish length 

and weight, and physiological indicators such as blood chemistry and organ health. 

3. Analytical Techniques 

• Heavy Metal Detection: Inductively Coupled Plasma Mass Spectrometry (ICP-MS) was used for quantifying heavy 

metals in fish tissues and water samples. This method provides high sensitivity and can detect multiple metals 

simultaneously. Atomic Absorption Spectroscopy (AAS) was employed for specific metals like mercury, ensuring 

accurate measurements of contamination levels. 

• Statistical Analysis: Data were analyzed using statistical software to determine correlations between heavy metal 

concentrations in water and fish tissues. Descriptive statistics were calculated to summarize the data, while 

inferential statistics (e.g., ANOVA) were used to assess differences between sampling sites and their impact on fish 

health. 

4. Modelling Approaches 

• Bioaccumulation Models: Models were developed to predict the bioaccumulation of heavy metals in tilapia based 

on environmental concentrations. These models utilized factors such as water temperature, pH, and organic matter 

content to simulate how these variables influence metal uptake in fish. 

• Ecotoxicological Assessment: The effects of heavy metals on fish health were modeled using ecotoxicological 

frameworks that incorporate physiological responses to metal exposure. This included assessing growth rates, 

reproductive success, and organ health through biomarkers. 

5. Results Interpretation 

• Contamination Levels: The analysis revealed significant levels of heavy metals in both water and fish tissues, often 

exceeding permissible limits set by health standards. 

• Health Impacts: The study found correlations between high concentrations of specific metals and adverse 

physiological effects in tilapia, including impaired growth and reproductive issues. 

• Public Health Implications: The findings underscore the potential risks associated with consuming contaminated 

fish from Durgam Cheruvu, highlighting the need for public awareness campaigns regarding food safety. 

4. CONCLUSION 

The modelling and analysis conducted in this project provide critical insights into the impact of heavy metal 

contamination on tilapia in Durgam Cheruvu. The use of advanced analytical techniques combined with robust statistical 

methods allows for a comprehensive understanding of the ecological risks posed by industrial pollution in freshwater 

systems. Future research should focus on long-term monitoring and the development of remediation strategies to 

mitigate these environmental challenges. 

Model and Material which are used is presented in this section. Table and model should be in prescribed format. 

5. RESULTS AND DISCUSSION 

The results of the study on the impact of heavy metals on tilapia (Oreochromis niloticus) in Durgam Cheruvu revealed 

concerning levels of contamination. Analysis indicated that concentrations of heavy metals, specifically lead, mercury, 

and arsenic, significantly exceeded permissible limits set by health and safety standards. Biochemical and hematological 

assessments demonstrated that fish exposed to these metals exhibited notable physiological changes, including increased 

oxidative stress and alterations in blood parameters. Furthermore, the study found that prolonged exposure to heavy 

metals adversely affected the growth and reproductive health of tilapia, leading to reduced fertility and abnormal 

development of reproductive tissues. These findings underscore the potential health risks associated with consuming 

contaminated fish, highlighting the urgent need for public awareness and regulatory action to mitigate heavy metal 

pollution in aquatic environments. 

The investigation into the impact of heavy metals in Durgam Cheruvu revealed concerning levels of contamination in 

tilapia, particularly with metals such as mercury, lead, and cadmium. The significant bioaccumulation observed in fish 

tissues indicates that these heavy metals are not only prevalent in the aquatic environment but also pose a serious threat 

to fish health and, subsequently, human health due to dietary consumption. 
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PHYSICAL PARAMETERS 

Table 1: Physical Parameters 

S.NO PARAMETER UNITS RESULT LIMITS 

1 pH -- 8.5 6.5 - 8.0 

2 Conductivity µs/cm 764.5 Not specified 

3 Colour -- 1.2 <5 

4 Turbidity cm 18 22-25 

5 Total dissolved solids mg/l 600 <500 

6 Dissolved Oxygen mg/l 1.10 6.5-8 

CHEMICAL PARAMETERS 

Table 2: Chemical parameters 

S.No Parameter UNITS RESULT LIMITS 

1 Clorine cl mg/l 402.0 <250 

 Magnesium mg mg/l 65.2 <30 

3 Sodium mg/l 5.0 Not specified 

4 Potassium mg/l 1.2 Not specified 

5 Sulphate mg/l 48.00 <200 

6 Nitrite mg/l 0.43 <45 

7 Nitrate mg/l 8.24 <10 

HEAVY METALS 

Table 3: Heavy metals 

S.No Metal Units Results Limits 

1 Lead pb mg/l 1.68 0.01 

2 Mercury ng/l 4.0 <2.0 

3 Arsenic As mg/l 5.4 0.01 

The presence of heavy metals in Hyderabad's Durgam Cheruvu poses a significant threat to the aquatic ecosystem, 

particularly to tilapia fish. These metals, such as lead, mercury, and cadmium, accumulate in the fish's tissues over time, 

leading to serious health effects like reduced growth, impaired reproduction, and even death. When consumed by 

humans, these contaminated fish can cause severe health problems, including neurological damage, kidney failure, and 

cardiovascular diseases. Raising public awareness about the dangers of consuming fish from polluted waters is crucial. 

People must be informed about the health risks and encouraged not to capture or eat fish from Durgam Cheruvu until 

the water quality improves. 
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