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Abstract. This article present the existence of organochlorine contamination in marine waters
of Semarang and their contamination on green mussel Perna viridis in Tambak Lorok coastal
waters Semarang. The samples of green mussel Perna viridis and water sample were collected
from mussel cultivated area. Five compounds organochlorine pesticide residues (OCPs) such
as Heptachlor, Aldrin, Endosulfan, Endrin and pp-DDT of contaminant have been determined
in the marine waters and mussel tissue. The samples were analyzed by using gas
chromatography and followed by using the method of Standard Method Examination. The
result of average concentration organochlorine pesticides in marine waters showed that the
Heptachlor, Aldrin, Endosulfan, Endrin and pp-DDT were 20.68 pg/L, 1.88 pg/L, below
detected, bellow detected, bellow detected, respectively. The high concentration of pesticide
showed on Heptachlor (20.68 pg/L). On the other hand OCPs Heptachlor, Aldrin, Endosulfan,
Endrin and pp-DDT in green mussel shows 140.48 ug/L, 49.04 ug/L, 28.38 ug/L, 155.13 ug/L,
116.14 pg/L. The result shows OCPs in green mussel tissues has higher concentration depend
on marine waters, so that it indicates that green mussels had accumulated OCPs on their tissue.

1. Introduction

Green mussel which collected or cultivated from marine areas at Semarang was very common to a
edible mussels. Almost green mussel which were marketing in Semarang produced from cultivated
around Tambak Lorok areas. In contrary part of marine waters in Semarang has contaminated by
organochlorine pesticide such as west part of Semarang coastal waters [1]. Futher more [2] informed
that marine sediment near these location has been contaminated by organochlorine pesticide such as
Heptachlor, Endosulfan, Endrin and pp-DDT. Although organochlorine pesticides (OCPs) such as
DDT, HCH, and Aldrin are banned in developing countries over 25 years ago, they continue using it in
several Asian countries [3]. Organochlorine pesticides (OCPs), due to their chemical persistence and
hydrophobicity, has a tendency to accumulate up the food chain. Therefore, the occurrence of human
exposure to these pollutants occurs is mainly from ingested food [4]. Marine environmental
contaminants are very complicated and include polycyclic aromatic hydrocarbons (PAHS), pesticides,
benzo(a) pyrene (BaP) and dichlorodiphenyl trichloroethane (DDT), which are derived from different
sources and accumulation in the tropical marine ecosystems [5].

Tropical marine ecosystems contain an abundant biodiversity of organisms and complicated
physical and chemical factors affect the bioeffects of various pollutants, making it difficult to evaluate
the actual toxic effects of compounds [5]. To obtain basic comprehension of this intricate condition, it
is essential to study the toxic responses of marine animals, such as shell fish exposed to mixtures of
pollutants [6]. P. viridis is a suitable indicator organism for detecting pollution of the marine
ecosystems, since it is filter feeding, benthic and sessile organism. It is also quite tolerant to pollutants
compared to many other animals [7]; [8]. Additionally, the hepatopancreas is easily affected by many
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kinds of toxicants [9]. Thus, in the cuuuent study, the hepatopancreas of P. viridis is selected as the
target tissue to uncover the toxic mechanism of DDT, BaP and their mixtures.

Persistent organic pollutants (POPs) are carbon-based compounds that resist photochemical,
biological and chemical degradation [10]. POPs are typically characterised by low water solubility and
high lipid solubility, which leads to persistence and bioaccumulation. In the marine environments,
POPs parts strongly solids and readily accumulate in fatty tissues of organisms. POPs can be deposited
into the marine environments directly through atmospheric deposition, river inflow, discharges of
municipal or industrial waste water and by leaching from contaminated sediments and dump sites [11].
The monitoring of toxic substances in the aquatic environments using green mussel P. viridis as a
biological indicator is common, mainly due to advantages such as a wide geographical distribution,
static and easy sampling, tolerance to a wide range of salinity and comparatively long life span [12] -
[13]. The green mussel, P. viridis, are filter-feeding bivalve commonly found in Asia Pacific waters
[4]. In consideration of the above, the present study measured organochlorine pesticide in marine
water and their contamination in soft tissues of P. viridis collected in the Semarang coastal waters. In
consideration of the above, the present study measured organochlorine pesticide in marine water and
their contamination in soft tissues of P. viridis collected in the Semarang coastal waters.

2. Research Methods

The specimens of P. viridis were collected from Semarang coastal waters (Figure 1) between March
and June 2017. After collection on site, samples were transported in polyethylene bags packed in ice
to the laboratory for processing. The sample size and homogenization of samples was consistent with
other studies conducted elsewhere using mussel [14]. The size of the mussel is known to be an
important factor determining the level of pollutants bioaccumulated, only mature individuals in the
size range of 8-10 cm were collected. The gender of the bivalve is not a factor affecting the
organochlorine and heavy metal contents in green mussel tissues [15], and thus gender was not taken
into account in the current study. In the laboratory, soft tissues were removed from shells and rinsed
free of impurities before homogenization in a stainless steel blender to form a single batch sample.
Homogenates were frozen and stored at -20°C prior to freeze drying. The extraction and clean-up of
the OCPs was similar to those previously described [16]. Samples were extracted in a oven for 20
min. at 115°C with a mixture of hexane/acetone. These extracts were concentrated in a rotary
evaporator to about 10 mL and then subjected to a clean-up process in order to remove lipids; the
extracts were then purified with sulphuric acid. Sample extracts were further evaporated to exactly 1
mL under a gentle stream of dry nitrogen gas. The extracts were then cleaned-up and separated in
three fractions by chromatography using partially deactivated Florisil packed column. The first
fraction, eluted with n-hexane, contained HCB, DDE, Heptachlor, Aldrin and PCBs. The second
fraction eluted with n-hexane/MeCI2 mixture (70:30) which mainly contained DDTs and HCHSs, while
the third fraction eluted with pure MeCl2 which contained Endosulfans, Dieldrin and Endrin. All
fractions were evaporated to 1 mL under a gentle stream of dry nitrogen gas. The OCPs in the extracts
were analyzed using a Hewlett Packard HP6890 gas chromatograph equipped with a 63Ni micro
Electron Capture Detector (I - ECD) and a splitless injector, two different programme temperatures
and columns (HP5 and DB5) were used. Individual organochlorine pesticides were identified either by
the relative retention time using the internal standard as a reference or by analyzing the sample on two
columns of different diameter polarity. Quantification of the contaminants was based on the internal
standard method using the HP-GC ChemStation. Quality assurance procedures were performed by co-
analyzing the reference material mussel tissue homogenate IAEA-142 together with appropriate blanks
[14]. Concentrations of the analysis are expressed in dry weight (dw) basis (ng g-1). Relative standard
errors of analysis concentrations based on replicate determinations of the same reference material are
usually around 10 %.
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Figure 1. The sampling areas at the Semarang Coastal waters

3. Result and Discussions

Tambak Lorok is the part of Semarang coastal waters is a areas of fishing ground and cultived bivalve
such as green mussel P. viridis. Unfortunelly Semarang coatal land has been develope in many
activity such as agriculture, industry and settlement. All the wastes of these actifity will discarge to
the rivers such as East Banjir Kanal River, Banger, Babon and Sri Mulyo. Even the waters quality can
to support bivalves to survive in these areas [2].

The recent research result by taking the marine waters and green mussel samples in Tambak Lorok
of Semarang waters showed that the marine waters and green mussel in that area was found the
concentrations of Heptachlor, Aldrin, Endosulfan, Endrin and pp-DDT. The averages of pesticides
residues concentration in green mussel from the highest to the lowest as followed Endri (155.13 ppb),
heptachlor (140.48 ppb), pp-DDT (116.14 ppb), aldrin (49.04 ppb) and endosulfan (28.38 ppb). The
average of organochlorine pesticide in marine water from the highest to the lowest as followed
heptachlor (20.68ppb), aldrin (1.88 ppb) and bellow detected occurred on endosulfan, endri and pp-
DDT. The result can be seen in Table 1 and Figure 2.

Tabel 1. The average of organochlorine pesticides contamination in green mussel P viridis and marine

waters
Sample Heptachlor Aldrin Endosulfan Endrin pp-DDT
Perna viridis 140.48 49.04 28.38 155.13 116.14
sd 22.3 5.6 11.7 34.1 25.4
Marine Water 20.68 1.88 bd bd bd

sd 8.2 4.2

The detection of these organochlorines in the P. viridis and marine water samples indicates the
presence of those chemical compounds in the waters of the Semarang, even though organochlorine
pesticides has been banned in Indonesia. The developing country like as Cuba has been banned these
pesticide, since 1990. But the distribution of Aldrin, DDT, Heptachlor, HCB and Lindane
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concentrations still occurrence in P. viridis [16]. The result shows higher concentrations of OCPs in P.
viridis samples than in the marine waters , demonstrating the capacity of these organisms to
accumulate the organic compounds present in the waters and its potential as a accumulate organisms.
The pollutant waters can be considered an important source of contamination for the marine organisms
such as green mussel in Semarang waters.
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Figure 2. The average + sd organochlorine pesticide in green mussel P. viridis and marine waters

Basically organochlorine pesticide (OCPs) has been contaminated shellfish around the world, such as
India [17], Netherlands [18], Croatia [19], Turkey [20], Korea [21], Hong Kong [22], Brazil [23]. The
majority informations of contamination organochlorine pesticide (OCPs) has been invesugated in the
Europe county and litke beet in tropical country. So that these information of contamination of
organochlorine pesticide in green mussel in Semarang water is very important information.

4. Conclusion

Some of organochlorines pesticides have been contaminating green mussel P. Viridis and marine
water in the Semarang waters. The organochlorine pesticide including heptachlor, aldrin, endosulfan,
endrin and pp-DDT has been contaminated the samples of green mussel and marine waters. The
concentration of OCPs in green mussel showed on endri (155.13 ppb), heptachlor (140.48 ppb), pp-
DDT (116.14 ppb), aldrin (49.04 ppb) and endosulfan (28.38 ppb). The concentration of OCPs in
marine showed on heptachlor (20.68ppb), aldrin (1.88 ppb) and the other is bellow detected.

5. References

[1]  Suryono CA, Rochaddi B and Irwani I. Bul. Oseanografi Mar. 2017; 5: 101-106.

[2] Suryono CA, Setyati WA, Susilo ES, Rochaddi B and Mahendrajaya RT. In IOP Conference
Series: Earth and Environmental Science. Vol 116. 0P Publishing, 2018; 12093.

[3] Kannan K, Tanabe S, Giesy JP and Tatsukawa R. In Reviews of Environmental Contamination
and Toxicology. Springer, 1997; 1-55.

[4] Alonso-Herndndez CM, Gémez-Batista M, Cattini C, Villeneuve J-P and Oh J. Bull. Environ.
Contam. Toxicol. 2012; 89: 995-999.

[5] Song Q, Zhou H, Han Q and Diao X. Aquat. Toxicol. 2017; 192: 48-57.

[6] Oliveira HHP, Liebel S, Rossi SC, Azevedo ACB, Barrera EAL, Garcia JRE, Grétzner SR,
Neto FF, Randi MAF and Ribeiro CAO. Ecotoxicol. Environ. Saf. 2015; 122: 106-115.

[71 Campos A, Tedesco S, Vasconcelos V and Cristobal S. J. Proteomics 2012; 75: 4346-4359.

[8] Wu H and Wang W. Environ. Toxicol. Chem. 2011; 30: 806-812.



4th International Conference on Tropical and Coastal Region Eco Development IOP Publishing

IOP Conf. Series: Earth and Environmental Science 246 (2019) 012069  doi:10.1088/1755-1315/246/1/012069

[9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]

[17]
[18]

[19]
[20]
[21]
[22]

[23]

Atli G and Grosell M. Aquat. Toxicol. 2016; 176: 38-44.

Eduljee GH. In Persistent Organic Pollutants. Springer, 2001; 1-28.

Bernes C. Persistent Organic Pollutants.; 1998.

Boonyatumanond R, Jaksakul A, Puncharoen P and Tabucanon MS. Environ. Pollut. 2002; 119:
245-252.

Sivalingam PM, Allapitchay I, Kojima H and Yoshida T. Appl. Geogr. 1982; 2: 231-237.
Villeneuve J-P, Carvalho FP, Fowler SW and Cattini C. Sci. Total Environ. 1999; 237: 57-65.
Phillips DJH and Muttarasin K. Mar. Environ. Res. 1985; 15: 215-234.

de Mora S, Tolosa I, Fowler SW, Villeneuve J-P, Cassi R and Cattini C. Mar. Pollut. Bull.
2010; 60: 2323-2349.

Sankar T V, Zynudheen AA, Anandan R and Nair PGV. Chemosphere 2006; 65: 583-590.
leromina O, Peijnenburg W, Musters CIM and Vijver MG. Basic Appl. Ecol. 2016; 17: 125-
133.

Peri¢ L, Ribari¢ L and Nerlovi¢ V. Comp. Biochem. Physiol. Part B Biochem. Mol. Biol. 2013;
165: 243-249.

Kasiotis KM, Emmanouil C, Anastasiadou P, Papadi-Psyllou A, Papadopoulos A, Okay O and
Machera K. Chemosphere 2015; 119: S145-S152.

Ramu K, Kajiwara N, Isobe T, Takahashi S, Kim E-Y, Min B-Y, We S-U and Tanabe S.
Environ. Pollut. 2007; 148: 562-569.

So MK, Zhang X, Giesy JP, Fung CN, Fong HW, Zheng J, Kramer MJ, Yoo H and Lam PKS.
Mar. Pollut. Bull. 2005; 51: 677-687.

Galvao P, Henkelmann B, Longo R, Dorneles PR, Torres JPM, Malm O and Schramm K-W.
Chemosphere 2014; 114: 9-15.



