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Abstract. The dynamics pollution that supposed to be derived from industrial activities around
Tambak Lorok waters will affect the quality of waters, and also biota such as Macridiscus sp.
mussels (Kerang Ceplos) that live and accumulate pollutants such as heavy metals (Pb, Cu, Al,
Mn and Fe). However, Macridiscus sp. mussels which have been contaminated by heavy metals
is usually sold for consumption by the people and if they consume it in excess, it will be toxic in
the people’s body. So that, this study was to analyze Safely Intake Number of Macridiscus sp.
from Tambak Lorok waters. This study used AAS (Atomic Absorption Spectrophotometry)
method to analyze the accumulation number of the pollutant (Pb, Cu, Al, Mn and Fe). Safely
Intake Number calculation is used MWI (Maximal Weekly Intake) and MTI (Maximal Tolerable
Intake) calculation method. The results of AAS showed that the highest numbers of pollutant
was Al (reached 534,51 mg/kg in the body of Macridiscus sp. that taken in February, 2016) and
has exceeded the safely intake number (MWI Al = 1 mg/kg, based on WHO/FAOQ) so that it’s
MTI values was low (0,08 kg/week/person). It means that Macridiscus sp. was not safe to be
consumed excessively at that time.
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1. Introduction
Heavy metal distribution in aquatic environments are usually correlated to population density [1] and

urbanization [2]
aquatic environ

via the large uncontrolled input from industrial activates [3]. Heavy metal input to the
ment is also from anthropogenic activities [4]. This problem also happened in marine

environments and can affect the life of benthic organisms.

Tambak Lor

ok is actually one of fisherman village which is located on the shoreline of The Central

Java Sea (North Shoreline of Java Sea), Indonesia. One of major function of Tambak Lorok is for the
specific trade of fisheries products such as fish, shrimps, and mussels that taken from the Tambak Lorok
waters. However, as the time goes by, Tambak Lorok waters are threatened by pollutants such as heavy

metals (Pb, Cu,

Al, Mn and Fe) from industrial and anthropogenic activities around those waters. Heavy
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metal is able to accumulate in marine sediments and may affect human health through the food chain
via benthic organisms [2].

Mussels are one of benthic organisms that live in marine environments. There are some variant of
mussels. One of them is Macridiscus sp. [5] / Kerang Ceplos (local name) that is sold in Tambak Lorok
Market for consumption. This organism is one of favorites fisheries product that traded in Tambak Lorok
for consumption because they are a good source of protein [6], and also good for bone health [7]. It
contains high vitamins (vitamin B6, niacin, thiamine and riboflavin) and essential minerals (such as Ca,
Fe) [8].

Meanwhile, mussels are also a potential bioaccumulator of heavy metals such as Pb, Cu, Al, Mn and
Fe. Green Mussels (Perna viridis) can accumulate heavy metals and suitable as a biomonitor of heavy
metals pollution [9]. It means that Macridiscus sp. is also a bioaccumulator of heavy metals. It can be
dangerous for people health if they don’t know safely intake of mussels such as Macridiscus sp. which
has been contaminated by heavy metals from Tambak Lorok Waters. The heavy metals can be toxic to
the human body if they consume in excess and leading to various diseases [10], [11].

A research to analyze heavy metals accumulation and Safely Intake Number of Macridiscus sp. from
Tambak Lorok waters is important due to get information about how much mussels which have
contaminated by heavy metals that can be eaten by people. So that people will not be poisoned by heavy
metals.

2. Methods

Sampling of Macridiscus sp. were conducted in December 2015 and February 2016. The location of
sampling was at Tambak Lorok, Semarang, Central Java. The determination of Sampling Points used
Purposive Sampling method [12], due to getting information about the existence/abundance of
Macridiscus sp in Tambak Lorok waters. There were 3 (three) points we had chosen for sampling and
you can see the picture below.
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Figure 1. Sampling Point of Macridiscus sp.
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Other paragraphs are indented (Bodytextindented style). The analysis method of heavy metals in
the sample was used AAS (Atomic Absorption Spectrophotometry) (APHA, 1995) method at Balai Besar
Teknologi Pencegahan dan Pencemaran Industri (BBTPPI), Central Java. Before using AAS, we have
to prepare the sample. Put as many as 250 grams sample of Macridiscus sp. tissue in the evaporator cup
and heated it in an oven at temperature 105°C for 12 hours. Then, grind it until becoming homogeny.
After that, use the furnace to heat it with temperature 550°C + 8 hours. Then, chilled it. Next, take 4
grams of the sample from the sample we got for destruction in beaker glass. After that, filter it with
Whatman paper no. 40. Then, pour it into measurement glass as many as 50 ml and let it for a night
before analyzing with AAS.

After we got the accumulation number of heavy metals by AAS, we analyzed the Safely Intake
Number by using MWI (Maximal Weekly Intake) and MTI1 (Maximal Tolerable Intake) [14] calculation
method. The formula of MWI is :

MWI = Body Weight @ x PTWI 1)
a. Body weight assumption [45 kg (female) and 60 kg (male)]
b. PTWI (Provisional Tolerable Weekly Intake) by Joint FAO [15]: 0.025 mg/Kg

And the formula of MTI :

MWI

MTI=—2 )
o MWI : Maximum Weekly Intake
o Ct : heavy metal accumulation in the body of Macridiscus sp.

3. Result and Discussion
3.1. Result

3.1.1. Heavy Metals Accumulation in the body of Macridiscus sp. The picture below is the results of
the analysis of heavy metals (Pb, Cu, Al, Mn and Fe) that has been carried out :
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Figures 2. Heavy Metals Accumulation

3.1.2. Safely Intake Number of Macridiscus sp. (MWI and MTI). The table below shows us about the
number of MWI and MTI of Macridiscus sp. that can be safe for consumption by the people.
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Table 1. Safely Intake Number of Macridiscus sp.

Heavy Metals
AC?;‘%E‘J?;'O” PTWI MW MTI (Kg/week/body)
Heavy (mg/Kg) (mg/bw (mg/week/body)
No based on
Metals 45 Kg 60 Kg
WHO /
Dec- Feb- FAO
15 16 ) 45kg 60kg Dec- Feb- Dec- Feb-
15 16 15 16
1 Pb 0.18 0.1 0.025 1125 15 6.25 11.25 8.33 15
2 Al 348.35 534.51 1 45 60 0.13 0.08 0.17 0.11
3 Fe 226.27 109.49 5.6 252 336 111 230 1.48 3.07
(PTMDI
0.8 mg/bw)
4 Cu 1.61 1.56 35 1575 210 97.83 100.96 130.43 134.62
(PTMDI
0.5 mg/bw)
5 Mn 9.87 8.42 0.98 44.1 58.8 447 524 5.96 6.98
3.2. Discussion

3.2.1. Heavy Metals in Macridiscus sp. Based on the result above, accumulation average of heavy
metals in the body of Macridiscus sp. is decreased from December 2015 to February 2016. It probably
caused by precipitation (seasonal factor), temperature and salinity dynamics [16] that happening in

Dec
sp.

ember 2015 until February 2016 which affected the accumulation of heavy metals by Macridiscus

3.2.2. Safely Intake Number. Every heavy metal has their own standard for being consumed. It
determined by MWI and MTI values. MWI values are to determine how much heavy metals
contamination in the body of biota that being consumed by the people in a week per body weight (45 kg
for female and 60 kg for male). MTI values determine how much mussels you can consume in a week
per body weight.

e Lead (Pb)

Exposure to Pb can occur from many sources but usually arises from industrial use that is around
Tambak Lorok Waters like Tanjung Mas Harbor [15]. It can occur from fishing vessels which are
accidentally shedding their vessels fuel into the waters, too.

Based on the result of the analysis, accumulation of Pb in the body of Macridiscus sp. is not
exceeding the MWI value yet. MTI values mussels which contaminated by Pb is high. It means the
mussels are still safe for Pb consumption.

e Aluminum (Al)

Al is a major component of the earth's crust. It is released to the environment both by natural
processes and from anthropogenic sources. We will find Al use in a wide variety of applications
including structural materials in construction, automobiles and aircraft, packaging materials, various
containers and kitchen utensils and pharmaceuticals [15] .

The result showed us that accumulation of Al in the body of Macridiscus sp. is exceeding its
MW]1 value. Therefore, we can only eat Macridiscus sp. in a slight amount. FAO/WHO said that Al
compound can affect the reproductive system and it will be dangerous if we consume it in excess.
e lron (Fe)
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Fe is one of the essential heavy metals that needed by the human body to produce the enzyme
cytochrome oxidation and respiratory pigments/hemoglobin [15]. Fe can occur in waters by the
corrosion from ships and piling port that readily rusts.

The result of this study showed that accumulation of Fe in the body of Macridiscus sp. is
exceeding MWI value. so it’s not safe if we consume it in excess. The excess of Fe consumption
cause symptoms such as vomiting, damage the intestine, cardiomyopathies and much more.

e Copper (Cu)
Copper is both an essential nutrient and a drinking-water contaminant. It has many commercial uses.
It is used to make pipes, valves, and fittings and is present in alloys and coatings [15].

The result of this study showed that Cu accumulation in the body Macridiscus sp. is not
exceeding the MWI value. However, we must be careful. High levels consumption of mussels that
contaminated by Cu can cause symptoms of acute toxicity, including nausea, abdominal discomfort
(diarrhea), emesis, hemoglobinuria and/or haematuria, jaundice, oliguria/anuria, hypotension, coma,
and death.

e Mangan (Mn)

Mn is one of the important components of the human body in a slight amoun t[15]. Mn can occur
from an active substance in battery which had been used and discharged into the river and coastal.
It may also caused by people that live at Tambak Lorok Village who discharged it to Tambak Lorok
waters. In this study, accumulation of Mn in the body of Macridiscus sp. is not exceeding MWI
value.

4. Conclusion

This study has provided us that Macridiscus sp. that taken from Tambak Lorok water is not safe to be
consumed by people at that time. It has contaminated by heavy metals such as Pb, Al, Fe, Cu, and Mn.
It can impact to body health if we consume it in excess. Besides that, This study may also provide an
evaluation of relevant government policy related to waste and fishing village management
environmentally.

Acknowledgment

The author would like to thank Dr. Ir. Jusup Suprijanto, DEA and Dr. Ir. Ita Widowati, DEA as a
supervisor for this research. This research is part of project research with the title “Valorization of
Potential Sea Product toward Sustainable Resource Management in 2015” by Dr. Ir. Jusup Suprijanto,
DEA and Dr. Ir. Ita Widowati, DEA through Skema Hibah Kompetensi which has obtained financial
support by Kemenristek Dikti in 2016. The author also says thanks to Balai Besar Teknologi Pencegahan
Pencemaran Industri (BBTPPI) Central Java as part of Industrial and Trading Ministry of Indonesia
(Kemenperindag Indonesia).

References

[1] Conrad CF, D Fugate, J Daus, C J Chisholm-Brause and S A Kuehl 2007 Mar. Pollut. Bull. 54 (4)
385-395

[2] Shang Z, J Ren, L Tao and X Wang 2015 Environ. Monit. Assess.187 (3) 79

[3] Lourino-Cabana B, L Lesven, A Charriau, G Billon, B Ouddane and A Boughriet 2011 J. Hazard.
Mater. 186 (2) : 2129-2137

[4] Rath P, U C Panda, D Bhatta, and K C Sahu 2009 J. Hazard. Mater. 163 (2) : 632-644

[5] Kong L, A Matsukuma, | Hayashi, Y Takada and Q Li 2012 J. Molluscan Stud. 78 (1) : 1-11

[6] Choo S E and C S Ng 1990 Singapore J. Prim. Ind. 18 : 48-53

[7] Zalloua PA, Hsu YH, Terwedow H, Zang T, Wu D, Tang G, Li Z,Hong X, Azar ST, Wang
B, Bouxsein ML, Brain J, Cummings SR, Rosen CJ, Xu X 2007 Maturitas 56 : 1-11

[8] Yoshino K, Mieko Inagawa, Kazumasa Yamagishi, Miyuki Oshima, Takeshi Tanigawa, Kimiko



3rd International Conference on Tropical and Coastal Region Eco Development 2017 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 116 (2018) 012079  doi:10.1088/1755-1315/116/1/012079

Yokota, Shinichi Sato, Mitsumasa Umesawa, Takashi Shimamoto, Ma Enbo and Hiroyasu Iso
2005 J. Epidemiol. 15 (2) : 29-37

[9] Kamaruzzaman BY, MS Mohd Zahir, B Akbar John, KCA Jalal, S Shahbudin, SM Al-Barwani and
JS Goddard 2011 International Journal of Biological Chemistry 5: 54-60

[10] Hashmi DR, S Ismail and G H Shaikh 2007 Pakistan J. Bot. 39 (3) : 747-751

[11] Anhwange BA, J A Kagbu, E B Agbaji and C E Gimba 2009 Electron. J. Environ. Agric. Food
Chem. 8 (11) : 1150-1155

[12] Bernard H R 2002 Research methods in anthropology: Qualitative and quantitative methods .
Walnut Creek ( CA: AltaMira Press)

[13] A. P. H. A. (APHA) 1995 Standard Methods for the Examination of Water and Wastewater

[14] Turkmen H, A Turkmen and Y TEPE 2008 J. Chil. Chem. Soc. 5 (1) : 1424-1428

[15] F. A. O. Joint 2014 WHO food standards programme codex committee on contaminants in foods,”
in Fifth Session [displayed 10 February 2014]. Available at ftp://ftp. fao.
org/codex/meetings/CCCF/cccf5/cf05_INF. pdf, 2011.

[16] Hamed M A and A M Emara 2006 J. Mar. Syst. 60 (3—4) 220-234



