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An Assessment of Pb and Cu in Waters, Sediments, and Mud Crabs (Scylla serrata) from
Mangrove Ecosystem Near Tanjung Api-Api Port Area, South Sumatra, Indonesia
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Purwiyanto1
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AbstractHeavy metal pollution from anthropogenic activities can harm aquatic ecosystems. This study aims to determine the concentration ofheavy metals (Pb and Cu) in waters, sediments, and mud crabs (Scylla serrata), and to analyze the relationship between environmentalparameters and S. serrata which is consumed by humans. Samples were taken in the mangrove ecosystem around the TanjungApi-Api port area in South Sumatra, Indonesia. Pb and Cu analysis used the Atomic Absorption Spectrophotometer (AAS). Pb andCu linkages in waters, sediments, and S. serrata analyzed by SigmaPlot V12.5 and Principal Component Analysis (PCA) analyzed byXLSTAT 2022. The limit consumption of S. serrata was calculated using MWI (Maximum Weekly Intake) and MIT (Maximum IntakeTolerance). Based on the results, the heavy metal Pb in water was 0.1055 – 0.1322 mg.L−1, and Cu was not detected. Furthermore,Pb in sediments ranged from 7.0104 - 11.8186 mg.kg−1, Cu 3.7127 - 4.5347 mg.kg−1, and Pb in S. serrata ranged from 0.0001 -0.0021 mg.kg−1, and Cu ranged from 0.03 – 0.0791 mg.kg−1. The concentration of heavy metals in water, sediment, and S. serratahad not exceeded the specified quality standard, except for Pb in water. The principal component analysis obtained F1 (44.35%), F2(27.53%) and F3 (17.83%) groups. Based on MWI and MIT values that S. serrata was still safe for human consumption.
KeywordsAnthropogenic Activities, Heavy Metals, Mud Crab, Sediment
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1. INTRODUCTION

The rapid economic development in coastal areas, such as
industrial activities, household waste, agriculture, and port ac-
tivities, produces substantial quantities of pollutants discharged
into coastal waters (Apri et al., 2021; Rizk et al., 2022). The
waste generated from these activities can cause a decrease in
water quality, impacting aquatic ecosystems (Rozirwan et al.,
2022). One of the causes of the decline in water quality is heavy
metal pollution because it has toxic, persistent, and bioaccumu-
late characteristics in nature, which can have detrimental effects
on global ecosystems and human health (Briffa et al., 2020;
Rizk et al., 2022). Heavy metals belong to the group of pollu-
tants because they are difficult to decompose (non-degradable)
and are easy to accumulate with a weight of 5 g.cm−3 (Shrestha
et al., 2021).

In general, heavy metals for the growth and development
of organisms are divided into two categories: essential and non-
essential heavy metals. Many essential heavy metals such as Cu,
Fe, Mn, Co, Zn, and Ni are essential for maintaining the human

body metabolism as long as they are not used excessively. Non-
essential heavy metals such as Cd, Pb, Hg, Cu, and Al are not
even needed in small amounts for every metabolic process
and can cause poisoning (toxicity) (Bharti and Sharma, 2022).
These metals pollute the waters and accumulate in sediments
and organisms (Rizk et al., 2022). The high level of heavy
metals in the waters negatively influences the biochemical and
morphological traits of microbes, organisms, and the human
body, causing many serious diseases such as cancer, paralysis,
and carcinogens. Human well-being can be threatened due to
heavy metals, which are considered the main components of
pollutants in environmental waters (Briffa et al., 2020).

Organisms from the crustacean class can be used as bioindi-
cators of heavy metal contamination in waters and sediments
because of their ability to accumulate heavy metals. S. serrata
lives in muddy substrates, so it has the potential as a bioindica-
tor of heavy metal pollution (Soegianto et al., 2022). S. serrata
is one of the highest export commodities in Indonesia and
is among the most prominent fishery products in Banyuasin
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