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Abstract 

The Ie Seu'um hot springs area is located in Ie Seu'um Village, Mesjid Raya District, Aceh Besar 
Regency which has hot springs which are visited and used by the local community and tourists as 

a place for recreation with the family, a bathing place, and a place to boil food. Egg. The aim of 

this research is to determine and test heavy metals, namely Cadmium (Cd), which may be 

contained in the Ie Seu'um hot springs. The research used the AAS (Atomic Absorption 
Spectrophotometer) method. This research method uses a purposive sampling method, while the 

samples in this study were taken at spring points, namely places where people carry out egg-

boiling activities and in holding tanks before the water flows into the bathing tubs. The results 
obtained for Cadmium (Cd) metal contained in hot springs (A) Ie Seu'um were <0.0005#) and 

reservoirs (B) were 0.0005#). Based on the maximum standard for Cadmium (Cd) content 

according to the Regulation of the Minister of Health of the Republic of Indonesia Number 2 of 
2023 in the Clean Water Requirements for heavy metals, this heavy metal does not exceed the 

threshold and is below the detection limit of the test method. It is hoped that the results of this 

research can become basic information for the public and tourists to always protect the ecosystem 

of the Ie Seu'um hot spring area and preserve local wisdom. 
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1. INTRODUCTION 

Heavy metals are toxic metals that are harmful when they enter the body beyond 

the threshold (Hananingtyas, 2017). It is a high risk for the environment and human health 

because it is toxic and easily accumulates in the food chain (Li et al., 2018). Cadmium 

(Cd) is one of the heavy metals with high toxicity and risk if present in the human body, 

especially in blood vessels. Cadmium is very influential on humans with a long period of 

time and can accumulate in the human body, especially in the kidneys and liver.  

Examples of heavy metals that are harmful to organisms are arsenic (As), chromium 

(Cr), cadmium (Cd), mercury (Hg) and lead (Pb) (Pratiwi, 2020). Cd entering the waters 

can come from household, agricultural and industrial activities. There are two main 

sources of cadmium heavy metal contamination in the environment, namely through the 

earth layer, and human activities (anthropogenic) (Kartikasari, 2016). 

There was a case of chronic cadmium (Cd) poisoning in the Tamoya region of 

Japan. Along the Jinzu River, female residents aged 40 and above contracted a disease 

called itai-itai. Where this disease causes softening of the bones caused by a lack of 

vitamin D caused by heavy metal cadmium (Cd), resulting in a disturbance in the balance 

of calcium and phosphate content in the kidneys, also known as osteomalasea or itai-itai 

disease (Kunsah, Kartikorini, & Ariana, 2021).  
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Heavy metal pollution in the waters of Jakarta Bay was first discovered by S.Yatim 

et al, the results of his research show that heavy metal levels in water in Jakarta Bay are 

already relatively high, even in some locations such as the Angke estuary heavy metal 

levels tend to increase. In research (Mardina, 2023) Gampong Terujak is a Gampong that 

has natural biodiversity in the form of hot springs. Generally, water sources are widely 

used by tourists as a place of recreation with family, can boil food (eggs) and a place to 

bathe or relax the body. Although the location of Terujak hot spring is still natural, the 

number of tourists and local community activities can affect the quality of Terujak hot 

spring. 

The data obtained from the test results using the AAS method showed that the heavy 

metals Cd and Pb contained in the hot springs of Gampong Terujak amounted to 0.0972 

ppm and 0.1587 ppm respectively. The maximum standard of Cd and Pb heavy metal 

content in clean water and drinking water requirements according to the Indonesian 

Minister of Health Number 416/Menkes/Per/IX/1990 is 0.005 mg/L and 0.05mg/L 

respectively; so it can be stated that the Cd and Pb content contained in Terujak hot 

springs exceeds the threshold of clean water and drinking water quality requirements. 

Aceh Province has many geothermal areas which are the local potential of Aceh. 

One of the geothermal areas in Aceh is the Ie Seu'um geothermal area. Geothermal areas 

are areas that have a source of heat energy contained and formed in the earth's crust 

(Broto, et al., 2011).  

Ie Seu'um is said to be a geothermal area as evidenced by the presence of hot springs 

which are manifestations of geothermal (geothermal). The Ie Seu'um hot spring area is 

located in Ie Seu'um Village, Mesjid Raya District, Aceh Besar Regency. Geographically, 

the Ie Suum hot spring is located around the mountains and is located about 17 Km to the 

north and is still a stretch of Seulawah Agam mountain, one of the active volcanic 

mountains in Aceh (Syukri, M., et.al. 2014).  

Ie Seu'um spring is estimated to have a temperature of 89-92 °C with a geothermal 

reservoir temperature in the range of 186-204 °C, a medium enthalpy system, and a type 

of chloride fluid. The mineral content in the water is quite diverse, including bicarbonate, 

sulfate, chloride, sodium, potassium, and magnesium (Idroes., et al 2019). Ie Seu'um 

spring and its flow are located in a residential area so that the water is widely used by 

residents and tourists.  

Ie Seu'um Village, Mesjid Raya District, Aceh Besar Regency is a village that has 

natural biodiversity in the form of hot springs. Generally, water sources are widely used 

by tourists as a place of recreation with family, can boil food (eggs) and a place to bathe 

or relax the body. Although the location of Ie Seu'um hot spring is still natural, the number 

of tourists and local community activities can affect the quality of Ie Seu'um hot spring. 

Therefore, this study aims to analyze the content of heavy metals Cadmium (Cd) in the 

Ie Seu'um hot spring area in Aceh Besar. 

 

 

2. RESEARCH METHOD 

The method used for sample collection in this study is purposive sampling method. 

The purposive sampling method is a method that reviews something by looking first 
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(research location survey). The equipment used is AAS (Atomic Absorption 

Spectrophoto meter), jerry cans, cameras.  

To obtain samples, surveys were conducted in the Ie Seu'um water area. Samples 

in this study were taken at two points, namely the spring where people boil eggs and the 

reservoir before the water flow into the bathtub. 

 

2.1. Time And Place of Research 

The sampling time was carried out on October 27, 2023.  Then the samples were 

taken to the Laboratory of the Industrial Services Standardization and Policy Agency, 

Banda Aceh Industrial Services Standardization and Services Testing Laboratory on 

October 27, 2023. Hot water sampling was carried out in Ie Seu'um Village, Mesjid Raya 

District, Aceh Besar Regency. The research location can be seen in Figure 1. 

 

 
Figure 1. Research location in Ie Seu'um Village, Aceh Besar 

 

2.2. Sampling Stages 

The stages or process of sampling before finally being taken to the laboratory. 

Before the hot water sample is put into the jerry can, to sterilize the jerry can by washing 

the jerry can with a hot water sample for 3 repetitions, then the hot water sample is put 

into the jerry can after it is allowed to stand for a few minutes after which it is closed to 

be taken to the laboratory. 

 

 

3. RESULT AND DISCUSSION 

3.1. Result  

The results of Cadmium (Cd) metal content in the study are shown in Table 1. 

 

Table 1. Heavy Metal Values of Ie Seu'um Spring Water Source and Reservoir 

Samples 

No. 
Test 

Parameters 
Unit Test Method 

Requirements 
(Permenkes 

No.2 Year 

2023) 

Results 

A B 

1 

Cadmium 

(Cd) 
(dissolved) 

Mg/L 

SNI 
3554:2015 

grain 

3.26.3.1 

Max. 0,003 <0,0005#) <0,0005#) 

Description: #) : below the detection limit of the test method 
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The data obtained from the test results using the AAS method showed that the heavy 

metal Cd contained in the hot spring (A) Ie Seu'um was <0.0005#) and the reservoir (B) 

was 0.0005#). The maximum standard of Cd heavy metal content in clean water 

requirements according to the Indonesian Minister of Health Number 2 of 2023 is 0.003 

mg/L and 0.03mg/L so that it can be stated that the Cd content contained in spring water 

sources and spring water reservoirs does not exceed the threshold of clean water quality 

requirements and is below the detection limit of the test method. 

 

3.2. Discussion 

This research is not in line with Mardina (2023) which highlight that Gampong 

Terujak about the analysis of Cadmium (Cd) and Lead (Pb) content in the Terujak Hot 

Spring Ecosystem Area of East Aceh with the AAS Method, which obtained Cd results 

of 0.0972 ppm which exceeded the threshold of 0.005 mg/L.  

This is because the East Aceh Terujak Hot Springs Ecosystem Area is believed to be 

due to the large number of tourists or the people of Gampong Terujak who come to the 

hot springs accessing the road to the hot springs with motorized vehicles and from plastic 

waste that may be found on the banks of the hot springs as a result of community activities 

that may burn garbage and boil eggs.  

In Azhar et al's research, Cd metal is thought to come from plastic waste that may be 

found on the edge of hot springs as a result of activities. In this study the authors also 

found domestic waste around the spring water of Ie Suum Aceh Besar. However, the 

ecosystem area in Ie Seu'um Aceh Besar is fairly good due to the lack of activity of local 

residents and its distance from residential areas, which makes the Cadmium (Cd) content 

in Ie Seu'um Aceh Besar not exceed the threshold of Clean Water Quality Requirements 

and below the detection limit of the test method in accordance with the Clean Water 

Requirements according to the Regulation of the Indonesian Minister of Health Number 

2 of 2023. 

In this study using the latest maximum standard of Cd heavy metal content with 

Clean Water Requirements According to the Regulation of the Indonesian Minister of 

Health Number 2 of 2023 of 0.003 mg / L when referring to research (Mardina, 2023) 

Gampong Terujak on the analysis of Cadmium (Cd) and Lead (Pb) content in the Terujak 

Hot Spring Ecosystem Area, East Aceh using the maximum standard of Cd and Pb heavy 

metal content in clean water and drinking water requirements according to the Indonesian 

minister of health Number 416 / Menkes / Per /IX / 1990 of 0.005 mg / L and 0.05mg / 

L, so that in terms of regulations, it does not exceed the threshold.  

Cadmium accumulates in the human body (half-life 15 - 33 years) and can damage 

the kidneys as the target organ in chronic exposure (Winata, 2016). The main human 

target organs of long-term cadmium exposure are the lungs, bones and the most severe 

are the kidneys, especially the proximal tubules, causing increased excretion of protein in 

the urine (Desfita, Sari, & Pato, 2020).  

The danger of cadmium content when consumed can be acute or chronic. Acute 

poisoning causes symptoms such as respiratory tract disorders, nausea, vomiting, 

dizziness and back pain (Angelina, Darundiati, & Dangiran, 2017). While chronic effects 

can occur in the kidneys, lungs, bones, blood and reproductive system (Safitri, 2015).  
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Studies in humans and animals have shown that bone is a sensitive target of cadmium 

toxicity. Cadmium acts through direct and indirect mechanisms, which can lead to 

decreased bone mineral density and increased fractures. Studies in young animals show 

that cadmium inhibits osteoblastic activity, resulting in decreased bone organic matrix 

synthesis and mineralization. 

Decreased osteoblastic activity may also affect osteoclastic activity leading to 

increased bone resorption. During intense bone growth, effects on osteoblasts result in 

decreased bone formation after bone maturity, cadmium exposure leads to increased bone 

resorption. Cadmium-induced kidney damage may also result in secondary effects on 

bone. Study results also prove that children are more susceptible to bone density loss and 

decreased bone strength due to cadmium exposure. 

 

 

4. CONCLUSION 

The maximum standard for Cadmium content in Clean Water Requirements 

according to the Indonesian Minister of Health Regulation Number 2 of 2023 is 0.003 

mg/L. So, in terms of this regulation based on the results of research referring to these 

regulations, no cadmium (Cd) content was found in the Ie Seu'um Aceh Besar spring area 

because the results obtained were only <0.0005 #) not exceeding the threshold of the 

quality standards of Clean Water Quality Requirements and below the detection limit of 

the test method. This value is categorized as safe, the community can use Ie Seu'um hot 

spring water for recreational activities because the Ie Seu'um spring area ecosystem is 

still maintained and far from residential areas. 
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