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ABSTRACT  

The Bojongsoang Wastewater Treatment Plant (IPAL) in Bojongsoang District, Bandung 

Regency, West Java, is a facility that processes wastewater from the city of Bandung. In the 

IPAL pond, there are Nile tilapia that live there and can serve as bioindicators of water quality. 

However, these fish are utilized by the surrounding community through fishing and netting for 

consumption and sale. This study aims to determine the safety level of Nile tilapia 

(Oreochromis niloticus) meat in the Bojongsoang IPAL based on the content of heavy metals 

Cu and Zn. The research was conducted from May to October 2024. The method used is a 

survey method with purposive sampling technique conducted at four pond sample collection 

locations. The accumulated heavy metal content in the Nile tilapia meat from the Bojongsoang 

IPAL Treatment Pond is as follows: Cu (0.1649 mg/kg, 0.1199 mg/kg, 0.1896 mg/kg, 0.1825 

mg/kg) and Zn (2.5308 mg/kg, 1.9651 mg/kg, 2.3628 mg/kg, 2.5125 mg/kg). The levels of 

these heavy metals are still below the maximum limits set by Ditjen POM RI in 1989, indicating 

that the Nile tilapia meat collected from the Bojongsoang IPAL Treatment Pond is still safe for 

consumption based on its Cu and Zn heavy metal content. 
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ABSTRAK  

Instalasi Pengolahan Air Limbah (IPAL) Bojongsoang, Kecamatan Bojongsoang, Kabupaten 

Bandung, Jawa Barat, merupakan tempat pengolahan air limbah yang mengelola buangan 

domestik dari kota Bandung.  Pada kolam IPAL tersebut terdapat ikan nila yang hidup dan 

dapat dijadikan bioindikator kualitas air, akan tetapi ikan tersebut dimanfaatkan oleh warga 

sekitar dengan cara dipancing dan dijaring untuk dikonsumsi maupun diperjual belikan. 

Penelitian ini bertujuan untuk menentukan tingkat keamanan daging ikan nila (Oreochromis 

niloticus) di IPAL Bojongsoang berdasarkan kandungan logam berat Cu dan Zn. Penelitian ini 

dilaksanakan dari bulan Mei - Oktober 2024. Metode yang digunakan dalam penelitian ini 
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adalah metode survei dengan teknik pengambilan sampel secara purposive sampling yang 

dilakukan di 4 kolam lokasi pengambilan sampel.  Kandungan logam berat yang terakumulasi 

pada daging ikan nila di kolam Treatmentt IPAL Bojongsoang adalah Cu (0,1649 mg/kg, 

0,1199 mg/kg, 0,1896 mg/kg, 0,1825 mg/kg), dan Zn (2,5308 mg/kg, 1,9651 mg/kg, 2,3628 

mg/kg, 2,5125 mg/kg). Kandungan logam berat tersebut masih dibawah ambang batas 

maksimum yang telah ditetapkan oleh Ditjen POM RI 1989 dan daging ikan nila yang diambil 

dari Kolam Treatment IPAL Bojongsoang masih aman untuk dikonsumsi berdasarkan 

kandungan logam berat Cu dan Zn yang berada di dalamnya. 
 

Kata Kunci: Cu, IPAL Bojongsoang, Daging Ikan Nila, Zn 

 

INTRODUCTION 

IPAL Bojongsoang, which operates under the Bandung City Regional Water Company 

(PDAM), plays a role in processing domestic waste that flows through a piping system. Water 

treatment at IPAL Bojongsoang uses a conventional system that combines aerobic and 

anaerobic biological processes, as well as physical-chemical and phytoremediation methods. 

Although effective, this method has the disadvantage of requiring a large area of land (Maulana 

& Marsono, 2021). 

In the water treatment pond at IPAL Bojongsoang, especially the facultative and 

maturation ponds, fish such as tilapia and catfish were found to be living due to being carried 

away by floods. However, the most common fish found were tilapia. Although these fish have 

the potential to be used as indicators of water quality, local residents use them for consumption 

and for sale. This condition is a concern, considering that previous studies have found the 

presence of heavy metals such as Cr, Zn, Cu, and Ni at the outlet of IPAL Bojongsoang (Febrita 

& Roosmini, 2022), which indicates the possibility of heavy metal contamination in the 

treatment pond. Several hazardous wastes, such as used batteries, pans, and paint products, 

were also found in the inlet channel, which further strengthens the suspicion of heavy metals 

in the water. 

Fish are aquatic biota that are often used as bioindicators of heavy metals in waters, 

because fish are included in the highest trophic level and a source of protein for humans. If fish 

contaminated with heavy metals are consumed by humans, the metals can accumulate in the 

human body and pose a health risk (Cahyani, 2016). Previous studies reported the accumulation 

of Cu and Zn metals in the liver of tilapia (Rachmadianti, 2013), Darmono's research (2001) 

stated that the amount of heavy metal accumulation in fish from the largest to the smallest in 

sequence is in the liver, kidneys, gills, to meat. 

Although the Bojongsoang IPAL aims to reduce the levels of pollutants such as heavy 

metals so that processed water can be reused, Siregar's research (2004) showed that the content 

of heavy metals Cu and Zn was still detected in the waters. Cu and Zn are essential heavy 

metals needed by the body, although needed in small amounts, they can be toxic in high 

concentrations (Asria & Alhamid, 2020). Therefore, it is important to identify the heavy metal 

content in tilapia in the Bojongsoang IPAL processing pond to ensure its safety for 

consumption by the surrounding community. This study aims to analyze the content of heavy 

metals Cu and Zn in tilapia meat in the Bojongsoang IPAL pond and determine whether tilapia 

meat is safe for consumption based on the maximum limits that have been set. 

 

METHODS 

Time and Place 

This research was conducted at the Bojongsoang IPAL, Jl. Cikoneng, Bojongsoang 

District, Bandung Regency, West Java, with a data collection period from April to July 2024. 

Fish samples were obtained from people who were fishing and netting. Measurement of metal 
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content in fish meat including Measurement of Heavy Metal Copper (Cu) and Heavy Metal 

Zinc (Zn) was carried out at the Central Laboratory of Padjadjaran University using Atomic 

Absorption Spectrophotometry (AAS). 

Tools and Materials 

The tools used during the study included Digital Scales, Cutting Boards, Knives, Plastic, 

Stationery, Cameras, Cool boxes, Labels, Choppers, Petri dishes, Hot Plates, Ovens, Tanneries, 

Whatman paper no. 40, 50 ml measuring flasks, Atomic Absorption Spectrophotometry. The 

materials used during the study were Tilapia weighing 22 - 28 g as many as 8 fish, Ice gel, 

concentrated HNO3, 0.1N HNO3, HCl. 

Research Procedure 

Fish sampling as research objects was carried out by purposive sampling as a sampling 

determination technique. The criteria that will be used in sampling are tilapia in facultative 

pond 2 sets A (F2A), maturation pond 2 sets A (M2A), maturation pond 1 set B (M1B), and 

maturation pond 2 sets B (M2B) caught by the community weighing 22 - 27 gr/tail as many as 

8 fish in each pond with consideration of the minimum weight for sample testing and from the 

number of community catches. The sampling location can be seen in Figure 1. 

 
Figure 1. Sampling Location Map 

 

Observation Parameters 

The observed observation parameters and sample analysis methods are shown in Table 1. 

 

Table 1. Parameters Measured and Measurement Methods 

Parameter Unit Analysis Method Observation Location 

Chemical Parameters 

Heavy Metal Cu mg/kg 
Atomic Absorption 

Spectrophotometry (AAS) 
Laboratory 

Heavy Metal Zn mg/kg 
Atomic Absorption 

Spectrophotometry (AAS) 
Laboratory 
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Data Analysis 

Data analysis of observations of heavy metal content (Cu and Zn) in fish was carried out 

using comparative descriptive analysis. Data on heavy metal content in fish meat will be 

compared with the quality standards of the Directorate General of POM RI Number 

03725/B/SK/VII/89 of 1989 are shown in Table 2. 

 

Table 2. Maximum Limit of Metal Contamination in Food according to the Directorate General 

of POM RI Number 03725/B/SK/VII/89 

Commodity Copper (Cu) mg/kg Zinc (Zn) mg/kg 

Fish and processed fish products 20 100 

 

RESULT 

Heavy Metal Content of Copper (Cu) in Fish Meat 

The Copper (Cu) content in tilapia fish meat at the sampling pond location in pond 1 

showed 0.1649 mg/kg, pond 2 0.1199 mg/kg, pond 3 0.1896 mg/kg, and pond 4 0.1825 mg/kg. 

The highest content of Copper (Cu) in tilapia fish meat was in the sample of pond 3, while the 

lowest was in the sample of pond 2. The results of the analysis of the heavy metal content of 

Copper (Cu) in tilapia fish meat at the sampling pond location can be seen in Table 3. 

 

Table 3. Cu Metal Content in Tilapia Fish Meat 

Measured 

Parameters 
Unit 

Cu Metal Content in Tilapia Fish 

Meat Quality Standards (mg/kg) 

F2A M2A M1B M2B 

Cu mg/kg 0.1649 0.1199 0.1896 0.1825 20 

 

Heavy Metal Zinc (Zn) Content in Fish Meat 

The Zinc (Zn) content in tilapia fish meat at the sampling pond location in pond 1 showed 

2.5308 mg/kg, pond 2 1.9651 mg/kg, pond 3 2.3628 mg/kg, and pond 4 2.5125 mg/kg. The 

highest heavy metal Zinc (Zn) content in tilapia fish meat was in the sample of pond 1, while 

the lowest was in the sample of pond 2. The results of the analysis of the heavy metal Zinc (Zn) 

content in tilapia fish meat at the sampling pond location can be seen in Table 4. 

 

Table 4. Zn Metal Content in Tilapia Fish Meat 

Measured 

Parameters 
Unit 

Zn Metal Content in Tilapia Fish Meat 
Quality Standards (mg/kg) 

F2A M2A M1B M2B 

Zn mg/kg 2.5308 1.9651 2.3628 2.5125 100 

 

Safety Level of Fish Meat for Consumption 

The safety level of fish meat for consumption plays an important role in maintaining 

public health. One way to measure the safety of meat for consumption is the Acceptable Daily 

Intake (ADI), which is defined as the maximum amount of a chemical that can be consumed 

daily over a lifetime without significant health risks, and is based on the highest intake that 

does not cause observable side effects (Kurniawan, 2019). ADI can be formulated as follows 

(EUFIC, 2021): 

ADI (µg/kg BW/day) = 
Heavy metal concentration in fish (

mg

kg
) x amount of fish consumption (

mg

day
)

Body Weight (mg)
 

Assumption: 

Body weight (BW) 60 kg = 60,000,000 mg 

Fish consumption 150 g/day = 150,000 mg/day 
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The results of the calculation of the safety level of consuming tilapia meat at the 

Bojongsoang IPAL can be seen in table 5. 

 

Table 5. Results of the Calculation of Acceptable Daily Intake (ADI) of Cu and Zn Metals 

Metal 

Type 
Unit 

Sampling Location Quality Standards (µg/kg 

BW/day) F2A M2A M1B M2B 

Cu 
mg/kg 

BW/day 
0.0004 0.0003 0.0005 0.0005 0.5 

Zn 
mg/kg 

BW/day 
0.0063 0.0049 0.0059 0.0062 1 

 

DISCUSSION 

Different heavy metal content in fish meat can be caused by the accumulation of heavy 

metals in the organism's body, depending on the heavy metal content in the water (Fajri, 2001). 

Another factor that affects the difference in heavy metal content in tilapia fish meat in each 

pond is caused by ponds 1 and 2 which are in set A, and ponds 3 and 4 which are in set B. 

Based on the results of interviews with Bapak Heri as the manager of the Bojongsoang IPAL, 

he explained that the set A pond is more often used to manage wastewater compared to the set 

B pond. Maintenance in the Set A pond tends to get more frequent maintenance such as 

dredging sediment and controlling the growth of water hyacinth compared to the Set B pond 

because the manager at the Bojongsoang IPAL has few employees, so the Set A pond gets more 

frequent maintenance such as dredging sediment and controlling the growth of water hyacinth 

compared to the Set B pond. There are 8 employees who specifically manage the treatment 

pond and it takes 1 month to carry out maintenance on the 2 anaerobic set A ponds alone, such 

as dredging sediment and controlling the growth of water hyacinth so that it does not grow 

back in the treatment pond. This resulted in the Set B pond rarely being dredged for sediment 

and the water hyacinth plants in the pond growing uncontrollably. The high Zn heavy metal in 

tilapia fish meat is thought to be due to the nature of the Zn heavy metal which is easily 

dissolved in water as a free divalent ion such as Zn2+ which has a high affinity for sediment so 

that it is easily absorbed by the sediment (Rumhayati, 2019). 

The results of the study on the content of Copper (Cu) heavy metal in tilapia fish meat 

based on the maximum threshold for metal contamination in food according to the Directorate 

General of POM RI Number 03725/B/SK/VII/89, the heavy metal detected in tilapia fish meat 

is still below the maximum limit set, which is 20 mg/kg. The content of Zn heavy metal 

detected in tilapia fish meat is still below the maximum limit set by the Directorate General of 

POM RI Number 03725/B/SK/VII/89, concerning the limit for metal contamination in food of 

100 mg/kg. 

The calculation results of Acceptable Daily Intake (ADI) show that the consumption level 

of tilapia fish meat of 150,000 mg/day (150 g/day) which accumulates heavy metals Cu and 

Zn for adults weighing 60,000,000 mg (60 kg) is still below the Acceptable daily intake (ADI) 

set by WHO in 1982 of 0.5 mg/kg body weight per day for heavy metal Cu and 1 mg/kg body 

weight per day for heavy metal Zn. The heavy metal content in tilapia fish meat detected in 

this study is still safe for human consumption. Considering that the heavy metal content in 

tilapia fish meat is still below the threshold, the tilapia fish meat in the Bojongsoang IPAL 

pond meets health requirements and can be consumed by humans based on the content of heavy 

metals copper (Cu) and zinc (Zn) detected. 

 

CONCLUSION 

The content of heavy metals accumulated in tilapia fish meat in the Bojongsoang IPAL 

Treatment pond from the largest to the smallest in sequence are Zn heavy metal (2.5308 mg/kg) 
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in the Facultative pond 2 set A and Cu heavy metal (0.1896 mg/kg) in the Maturation pond 1 

set B. The content of these heavy metals is still below the maximum threshold set by the 

Directorate General of POM RI (1989). Tilapia fish meat taken from the Bojongsoang IPAL 

Treatment Pond is still safe for human consumption based on the content of Cu and Zn heavy 

metals. 
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