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Abstract: The recent oil spill incident in coastal area of Karawang Regency in West Java, Indonesia spread to the surroundings coastal waters of Bekasi 
and Seribu Islands. These coastal waters are connected and are fishing ground of most artisanal fishermen in these coastal area. It is, therefore 
worthwhile to examine the fish quality collected from the exposed area after the incident. This study was carried out to provide information on heavy 
metal concentrations in the muscles of several fish species, including crabs and shellfish. The fish, crabs and shellfish samples were collected with the 
help of local fishermen. The concentrations of Arsenic (As), Cadmium (Cd), Mercury (Hg), and Lead (Pb) were determined in the muscles of collected 
fish, crabs and shellfish. The concentration of heavy metals were measured in the laboratory by atomic absorption spectrophotometry after digestion of 
the samples using kjeldahl heating digester. The results showed the concentration of all metals in the present study were lower than the limits permitted 
by Indonesian national standard. Therefore, it seems that no problems on human health would be raised from the consumption of the collected fish from 
the Karawang, Bekasi and Seribu Island coastal waters, from the heavy metal content point of view.  
 
Index Terms: Coastal pollution, consumption safety, edible fish, human health.   

——————————      —————————— 

1 INTRODUCTION                                                                     

Oil spill is one of incidents with contamination risk to waters 
and organism living in. The effect of entering petroleum (oil) to 
the waters and beaches ecosystems have different 
consequence based on concentration, composition, and 
elements in the ecosystems [1]. In the beaches, oil spill 
impacts are aesthetically eyesore to views and leave a strong 
smell of oil. In a higher concentration, we also can see the 
death of seabirds, fish, crab, or other organisms even if the 
organisms can survive but dangerous to eat. In the waters, is 
feared has a bad effect from the chemical composition of oil on 
organisms directly (death) or indirectly (accumulation). 
Indonesian waters have experienced several oil spills, one of 
which is in the oil exploration area. Recently, oil spill incident 
has occurred on the coast of Karawang Regency (West Java 
Province) and have spread around the coastal waters of 
Bekasi Regency (West Java Province) and Seribu Island 
(Special Capital Region of Jakarta Provice). These coastal 
waters between the three locations are interconnected and 
became the fishing ground for most artisanal fishermen. 
Artisanal fisherman is a fisherman with own small boat and 
usually operated by himself for fishing activities at sea, using 
simple fishing gear (such as fishing rods, clown nets, gilnet), 
using a profit-sharing sales system, and selling fish within a 
limited local market. Based on the criteria and the activity of 
this fisherman, artisanal is categorized as small scale fisheries 
[2] [3] [4] [5]. Small-scale fisheries are fisheries with fishermen 
who conducte fishing. activities using fishing vessels with the 
maximum size of 10 gross tons [6] [7].    The catches of 
fishermen are sold with local scale for widely consumption of 
the people around the areas. Food safety is needed to prevent 
biology or chemical objects that can disturb, harm and 
endanger for human health. The worthiness consumption 
assessment refer to SNI 2729: 2013 concerning Fresh Fish 

and SNI 7387:2009 concerning Metal Content in Food. In 
addition, the maintain of the fish quality bring the price in the 
highest condition [8].  

 
2 MATHERIAL AND METHODS 
 
2.1 Study Location 
The research was conducted in the coastal area of Karawang 
Regency on October 3-5, 2019 (Fig. 1). Karawang regency is 
located in the northern part of West Java Province with 
geographical between 107

o
02' - 107

o
40' East Longitude and 

5
o
56' - 6

o
34' South Latitude. This Regency covers 1753.27 

km2 or 3.73% of the area of West Java Province. Most of its 
area is coastal plains that lie on the northern coast. The 
sampling locations were Ciparage, Sungaibuntu, Sedari, 
Tanjungpakis, Sukajaya, Sukakerta, and Cilamaya Village (Fig. 
1).  
 
2.2 Data Collection 
Specimens were collected by fishing directly and buying from 
local fishermen and fish farmers (culture). The sampling 
location was chosen by purposive sampling method with 
criteria area exposed by oil spill. The specimens were put in 
an icebox filled with ice to maintain the freshness and were 
transported to IPB Integrated Laboratory for analysis. Each 
specimen was identified and weighed individually. For heavy 
metal analysis, a weight of 250 grams is required, so that each 
species are composite. Heavy metals were analyzed using the 
Atomic Absorption Spectrophotometer (AAS) technique 
referring to the Official Methods of Analysis of AOAC 
International 18th Edition (2005).  
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Fig 1. Location of fish sampling in Karawang Regency 

 
2.3 Data Analysis 
Data were analyzed descriptively by comparing the value of 
the measurement results to the quality standard. The values of 
several parameters were compared by referring to the quality 
and safety requirements of fresh fish (SNI 2729: 2013) and the 
maximum limit of As, Cd, Hg, Pb contamination in food (SNI 
7387: 2009). If one parameter exceeded the quality standard, 
then it should be assumed that the fish is not suitable for 
consumption. 

3 RESULT AND DISCUSSION 
SNI (Indonesia National Standard) for Fresh Fish and SNI for 
Metal Content in Food does not list any parameter content in 
fish directly related to crude oil content. The use of 
organoleptic parameters, microbial contamination, chemistry, 
chemical residues, biological toxins, and parasites listed on 
the SNI for Fresh Fish cannot be applied in this case, because 
the oil spill did not produce these parameters. Therefore, to 
show the extent of the effect of oil spills on marine fish and fish 
cultivated in ponds, an approach to the use of parameters on 
SNI for Fresh Fish and SNI for Metal Content in Food is likely 
to occur in an oil spill in the form of metal contaminants such 
as arsenic (As), cadmium (Cd), mercury (Hg), tin (Sn), and 
lead (Pb). The measurement results of several heavy metal 
parameters in biota from all locations in Karawang regency are 
shown in Table 1. These results are compared with quality 
standards (SNI 2729:2013 and SNI 7387:2009) to determine 
feasibility to consume. Based on SNI 2729:2013 for fish, the 
standard values of metal contens (mg/kg)  for As, Cd, Hg, Sn, 
and Pb are 1.0, 0.5, 1.0, 40, and 0.4 (mg/kg) respectively. The 
standard values for bivalve, sea cucumbers, shrimp, and other 
crustaceans are reffered to SNI 7387:2009. As, Cd, Hg, and 
Pb have standard value of 1.0, 1.0, 1.0, and 1.5 (mg/kg) for 
shellfish and sea cucumbers; and 1.0, 1.0, 1.0, and 0.5 
(mg/kg) for shrimp and other crustaceans.  

 
Table 1. The feasibility analysis of fish, shrimp, crab, and shellfish. 

No Sampling Location Species As  Cd  Hg  Sn  Pb 
Feasibility to 
Consume

a) 

1 Ciparage Village 
Mangrove Crab (Scylla sp.) 0.051 0.66 0.021 <0.4 <0.5 

Worth to 
consume 

Milkfish (Chanos chanos) 
<0.004 <0.05 0.015 <0.4 <0.5 

Worth to 
consume 

Vannamei Shrimp (Litopenaeus 
vannamei) 

0.006 <0.05 0.011 0.42 <0.5 
Worth to 
consume 

Blood Shells (Anadara sp.) <0.004 <0.05 0.002 0.48 <0.5 
Worth to 
consume 

2 Sungaibuntu 
Village 

Mangrove Crab (Scylla sp.) <0.004 <0.05 0.006 0.48 <0.5 
Worth to 
consume 

Milkfish (Chanos chanos) 
<0.004 <0.05 0.005 <0.4 <0.5 

Worth to 
consume 

Vannamei Shrimp (Litopenaeus 
vannamei) 

<0.004 <0.05 0.002 <0.4 <0.5 
Worth to 
consume 

Cuttlefish (Sepia sp) 
<0.004 <0.05 0.004 <0.4 <0.5 

Worth to 
consume 

Feather Clams (Anadara sp) 
<0.004 <0.05 0.004 <0.4 <0.5 

Worth to 
consume 

3 Sedari Village Vannamei Shrimp (Litopenaeus 
vannamei) 

<0.004 <0.05 0.009 <0.4 <0.5 
Worth to 
consume 

Gulama Fish (Pennahia anea) 
<0.004 <0.05 0.142 <0.4 <0.5 

Worth to 
consume 

Milkfish (Chanos chanos) 
<0.004 <0.05 0.005 <0.4 <0.5 

Worth to 
consume 

Cuttlefish (Sepia sp) 
<0.004 0.15 0.043 <0.4 <0.5 

Worth to 
consume 

Tiger Prawns (Penaeus monodon) 
0.027 <0.5 0.012 <0.4 <0.5 

Worth to 
consume 

Green Mussels (Perna viridis) 
0.008 <0.05 0.002 <0.4 <0.5 

Worth to 
consume 

Nile tilapia (Oreochromis 
mossambicus) 

0.004 <0.05 0.008 <0.4 <0.5 
Worth to 
consume 

4 Tanjungpakis 
Village 

White Prawn 
(Penaeus merguiensis) 

0.006 <0.05 0.014 <0.4 <0.5 
Worth to 
consume 

Daun Baru Fish 
(Drepane punctate) 

0.56 <0.008 0.04 3.93 <0.041 
Worth to 
consume 

Grunt (Pomadasys sp.) 
0.79 <0.008 0.04 1.47 <0.041 

Worth to 
consume 
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No Sampling Location Species As  Cd  Hg  Sn  Pb 
Feasibility to 
Consume

a) 

Giligan Fish (Family Sciaenidae) 
0.44 <0.008 0.04 1.69 <0.041 

Worth to 
consume 

5 Sukajaya Village Betotot Fish 
(Lutjanus sp) 

<0.004 <0.05 0.006 <0.4 <0.5 
Worth to 
consume 

6 Sukakerta Village Silver Silago (Sillago sihama) 
<0.004 <0.05 0.028 <0.4 <0.5 

Worth to 
consume 

7 Cilamaya Village Milkfish 
(Chanos chanos) 

<0.004 <0.05 <0.002 .0.4 <0.5 
Worth to 
consume 

Sardine 
(Sardinella lemuru) 

<0.004 <0.05 0.05 <0.4 <0.5 
Worth to 
consume 

Yellowtail Fusilier (Caesio sp) 
<0.004 <0.05 0.127 <0.4 <0.5 

Worth to 
consume 

Black-Tipped Rock Cod 
(Ephinephelus sp) 

<0.004 <0.05 0.127 <0.4 <0.5 
Worth to 
consume 

Tiger Prawn (Penaeus monodon) 
<0.004 <0.05 0.002 3.13 <0.5 

Worth to 
consume 

SNI 2729:2013
b
 1.0 0.5 1.0 40 0.4  

SNI 7387:2009
c
 1,0 1.0 1.0 - 1.5  

SNI 7387:2009
d
 1,0 1.0 1.0 - 0.5  

Note: 
-) not analyzed or no quality standard requirements 
a
) SNI 2729:2013 Fresh fish and SNI 7387:2009 Metal content in food 

b
)Metal Content (mg/kg) for fish (SNI 2729:2013) 

c
)Metal Content (mg/kg) for shellfish (bivalve) molluscs and sea cucumbers (SNI 7387:2009) 

d
)Metal Content (mg/kg) for shrimp and other crustaceans (SNI 7387:2009) 

 
Based on Table 1, the heavy metal contents of Arsenic (As), 
Cadmium (Cd), Mercury (Hg), Tin (Sn), and Lead (Pb) in 
several fish, bivalve, shrimp, crab, and shellfish are very low 
even sometimes less than the detection limit or not detected. 
The heavy metal content detected in fish, shrimp, crab, and 
shellfish may not have come from the oil spill. This 
assessment is based on the results of heavy metal content 
with the highest concentrations found in fish and other biotas, 
namely As and Hg with a range of <0.004 - 0.79 and <0.002 - 
0.142 mg/kg. All biota has the value of heavy metal content 
which is still below the quality standard value. The sample 
analysis was carried out in a composite manner on all organs 
of the body, including fish, shrimp, crab, and shellfish. Thus, 
for biota that has economic value, it is still suitable for 
consumption.  The content of heavy metals in the waters is not 
only affected by oil spills. Industrial activities and ship 
transportation can be the main sources of heavy metal 
pollution in the waters [9] [10]. Cadmium has widespread use 
in industrial products, including batteries, pigments, plastic 
stabilizers, electroplating material and alloys [11].  The several 
sources of cadmium (Cd) contaminants are electroplating, the 
pigment of color paint in the sulfide form, metal alloys (as Zn 
metal coatings), batteries, heat retardants in the Polyvinyl 
Chloride industry, and industrial equipment [12]. Mercury (Hg) 
pollutants were originated from NaOH industry, electrical 
equipment, paint, medicine, bio-oxide (fungicides, herbicides, 
insecticides), and paper [13]. The originate of lead (Pb) 
pollutants can come from the disposal of ship fuel waste 
containing tetraethyl lead, batteries, pigments, cable covering, 
paint, and explosives [13]. Arsenic (As) releases to 
atmospheric may also occur when industrial processes, 
mining, coal combustion, smelting and refining, and waste 
incineration [14]. The Arsenic will be entered to waters by rain 
falls. These several sources make the heavy metals entering 
the waters and give an impact on aquatic biota. The metal 
content in the waters will enter the biota body and sediments. 
Heavy metals in water bodies will undergo a process of 
deposition and accumulate in marine biota [15]. Metals can 

enter the body in three ways, namely food ingestion, transfer 
of dissolved metal ions across the lipophilic membrane, and 
adsorption on the membrane surface [16]. Metals such as Pb, 
Cd, Hg, As, and Ni pose a toxic effect on organisms even at 
very low level. High concentration  of metals in the aquatic 
environment could cause a hazard for natural ecosystem 
function and human health risk, due to toxic effects, long 
persistence, bioaccumulative properties, and biomagnification 
in the food chain [17]. [18] explained that there are two main 
ways metals contamination in fish and other biota, namely 
through the aquatic food chain with direct consumption of 
water and food through the digestive tract and non-food 
pathways across permeable membranes such as muscles and 
gills. [19] suggested that directly contact the transfer of 
chemical substances from the water environment into the body 
surface. [20][21] the metal accumulation is obtained from food. 
Heavy metals found in fish meat are probably related to dietary 
habits and fish distribution patterns [22]. [23] stated that heavy 
metals that enter large animals such as fish and shrimp come 
from food and particulates in water and sediment. In addition, 
[24] metal accumulation in fish depends on location, eating 
habits, tropical level, age, size, length of exposure to metals, 
and activity of homeostatic regulation. The size differences of 
the organism causes different biomagnification level, the large 
organisms tend to have higher value of heavy metal content 
[25]. Fishes have the ability to accumulate heavy metals in 
their tissues by absorption along the surface of the gills and 
walls of the kidneys, liver and intestines to a higher level than 
the heavy metal concentrations in the environment [26]. The 
level of heavy metal accumulation in fish body tissues from 
large to small was found in the liver, kidneys, gills, and meat 
[27]. Meat has the lowest concentration of all metals. The liver 
is the target organ for the accumulation of Zn, Cu, and Pb. 
However Cd showed a higher concentration in gills [28]. In 
addition, the bioaccumulation process of heavy metals in biota 
can also reduce the content of heavy metals in water [29]. 
Analysis of heavy metal content in meat can be used to 
investigate the transfer of heavy metals into the human body 
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through fish consumption [21]. The existence of heavy metals 
in the human body can cause health problems. Fish is a food 
that has a high nutritional level and is a source of animal 
protein, because it contains amino acids. Although fish is 
source of animal protein, they are currently affected by 
existence of mechanized agricultural activities and rapid 
industrialization, increasing concentrations of heavy metal 
contents in fishes [30]. The maximum consumption value is 
used as a reference to avoid the negative effects of heavy 
metals entering the body [31]. [32] fish can be used as an 
estimator of the impact of hazards for human consumption. In 
addition, fish is also can used as an indicator in monitoring the 
level of heavy metal pollution. To guarantee food safety, 
information of heavy metal concentration in marine 
consumption comodity is needed to know by society. Food 
safety can keep away a threat that can harm, disturb, and 
endanger for human health. The results of this study showed 
that several fish, shrimp, crab, and shellfish have metal 
concentrations of Arsenic (As), Cadmium (Cd), Mercury (Hg), 
Tin (Sn), and Lead (Pb) have no value exceeds the standard 
guideline values and therefore will not pose a health hazard to 
consumers. Thus the oil spill that occurs in the northern 
Karawang waters does not affect the metal content contained 
in marine biota, i.e. fish, shrimp, crab, and shellfish. 
 

4 CONCLUSION 
Several fish, shrimp, crab, and shellfish were taken from 
marine waters and ponds in Karawang Regency declared fit 
for consumption based on SNI 2729:2013 concerning Fresh 
Fish and SNI 7387:2009 concerning Metal Content on Food. 
Thus the oil spill occurred in the northern of Karawang waters 
did not affect the metal content contained in aquatic biota.   
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