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Abstract- Mercury contamination due to Kahayan River illegald mining can lead to the bioaccumulation of
mercury in Tilapia Qreochoromis niloticisand consumer bodies as a result of the food ch&ie aim of this
study was to assess levels of mercury (Hg) in KahaRiver, Tilapia inkeramba and consumer’s blood in
Pahandut Seberang Village Palangka Raya City. fESisarch was an analytic observational with cresganal
design study. The study population was water Kahaizer , Tilapia muscle ikerambaand consumer blood
of Tilapia muscle. The water sample, Tilapia musaeple and blood sample ware nine (9) samplesdoh.
Kahayan River water samples taken at the surfaB®@fml and 2 tails Tilapia for eag&leramba Blood samples
taken Tilapia muscle consumers as much as 3 ccthatleriteria of the consumer was , men agetD years ,
frequency of consumption of Tilapia 3 times a week and are willing to participate é@search. The results
showed that mercury (Hg) level in water KahayaneRiwas < 0,001 mg/l. The mean of mercury (Hg) lléve
Tilapia muscle was 12,80 +7,4d/kg and the mean of mercury (Hg) level in bloodisiamers was 3,69 +2,58
ug/l. It is concluded that the mercury (Hg) levelviater Kahayan River, Tilapia muscle and blood oomer’s
are still under the maximum standards.

Index Terms- Mercury in riverl, mercury in Tilapia2, mercurylfood3, Kahayan River4

1. INTRODUCTION

Indonesia has the potential of natural resources in Fish accumulates methyl mercury from water and
mining gold. One of the gold mining contained i th able to convert inorganic mercury to methyl mercury
province of Central Kalimantan. Small scale goldhrough biometilasi in the body as vl
mining in the province of Central Kalimantan The mercury level in Kahayan River and catfish
numerous around Kahayan and Rungan River. Gofday indicate that there has been contamination of
mining can lead to mercury contamination in watemercury in the aquatic environment . The heavy meta
and soil for the activity using the amalgamatiormercury can be expected to man because man is one
process and causing environmental degradation dpart of the food chain. Humans can be exposed to
washing and panning process conducted in Kahayanmercury through the consumption of foods such as

The results preview studies showed that the levefish obtained from areas that have been contandnate
of mercury in 2004 s.d Kahayan 2007 amounted teith mercury’. Tilapia ©rochromis niloticuyis fish
2260 ng/l and exceeded water quality standards fulture inkerambain the Kahayan River. The level of
Indonesi&’. Mercury is a toxic heavy metal consumption of Tilapia is high enough so it become
compounds that can accumulate in the tissuesiofjliv the market share of the results of aquaculture.
things both in the singular or in the form of Exposure to chemical contamination to humans
compoundd" Mercury contamination in water can be characterized using biomarker examination .
Kahayan can cause bioaccumulation in organismigotal mercury in hair ( THHg ) and total mercury in
such as fish or aquatic organisme. Bioaccumulatfon the blood ( TBHg ) was a biomarker that can be
mercury in catfish Pangasius pangasilisleads to connected to the intake of methylmercury through th
changes in morphology and cytology in fish organsonsumption of seafood by the general population
such as gills , liver and catfish musdtle Most of the Methyl mercury (MeHg) freely distributed throughout
mercury in the fish body methylation as a resulthef the body so that the blood Hg can used as an itmtica
process of bioaccumulation and biomagnification ofo estimate exposure to methyl merctiry
methyl mercury in the aquatic chain.
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The purpose of this study was to assess levels of

mercury (Hg) in water Kahayan River, Tilapia Characteristic (n) %
(Oreochromis niloticus in kerambaand consumers Age
blood in Pahandut Seberang VillagePalangka Raya >201039 3 33,3
City >40to 60 6 66,7
Duration Fish
Consumption
2. METHODS <5 year 6 66,7
This research method was an analytic >5 years to 10 years 2 22,2
observational study with cross sectional desigre Th B> %r? ae"gff to 15 years 1 111
pgpu!ation in this st.udy .Wa.s Waj[er Kahayan River , Ef(lposuarel 9 100
Tilapia (Orochoromis niloticus in keramba and No exposure 0 0
consumer’s blood with a sample size of 9 samples fo Source of Dringking
each population. Kahayan water samples taken in 500 | Water
ml of water level in ninekeramta . Tilapia muscle Exposure 4 44,4
samples taken 2 tails for eakrambaand 3 cc blood No exposure S 45,6

of consumers ware taken ) o
Mercury level in blood consumer of Tilapia Muscle

3. RESULTS can be seen in figure 2. Figure 2 showed mercwsl le
in blood consumer of Tilapia muscle under normal

Mercury (Hg) level on the surface of the watelconcentrations of mercury in the blood standard WHO
Kahayan River determined using atomic absorptiofs-10ug/l).

spectrophotometer (AAS). Concentration
measurement results can be seen in Table 1. 4. DISCUSSION
Tabel 1. Mercury (Hg) Level in water Kahayan River _ o )
Kahayan is the longest river in Central Kalimantan
Sampling | CHg PF;(I)\100182 Statment Province with a length of 600 km , a width of 500 m
Point (mg/l) Official and has a depth of 7 m. Kahayan be used as a form o
(ma/l) _ livelihood land where gold mining activities withioa
1 <0001, 0,001 Qualified license and fish farming ikeramb&’ . Gold mining
2 <0001, 0,001 Qualified activities often known as Gold Mining Without
3 <0,001| 0,001 Qualified Permission or illegal gold mining in Kahayan
4 <0,001] 0,001 Qualified suspected of causing water pollution Kahayan River
5 <0,001] 0,001 Qualified for their use of mercury for gold leaching procge&d
6 < 0,001 0,001 Qualified from oréS]'
7 < 0,001 0,001 Qualified The mercury (Hg) level in Kahayan River lower
8 < 0,001 0,001 Qualified than water quality standards under Goverment
9 < 0,001 0,001 Qualified Regulation No 82 of 2001. The level of mercury is

small in Kahayan due Kahayan strong river flow and
Table 1 showed that the levels of mercury (Hg) ithe effects of dilution. Metalconcentrations in the
water Kahayan is < 0,001 mg / | and qualified watewaters constantly changing from time to time ais it
quality standards based on Government Regulationfluenced by the river flow, waves, rainfall and
No. 82 of 2001 (0,001mg/l). environmental changes that occurred constattly
Sampling of Tilapia muscle ikerambaperformed Location illegal gold mining in Kahayan River is
in 9 locations of thekeramba Measurements of done upstream Kahayan which is quite far from the
mercury (Hg) in the Tilapia muscle using Directlocation of water sampling is situated in the caintr

. part Kahayan River so the mercury level is smaller
Mercqry Analyzer (DMA). The mer.cury. (Hg) level in than that of gold mining is done on a raft thatssau
the Tilapia muscle can be seen in Figure 1. The

pia ~ 'N€3fequent changing locations

results indicate that the mercury (Hg) level in the Mercury pollution in aquatic environments can

Tilapia is qualified by National Standard of Indsize adversely affect aquatic organisms. Aquatic orgasis

SNI 7387 in 2009 (500ug/kg) that live in aguatic environments are contamindted
Characteristics of consumers of Tilapia muscle imercury can suffer mercury poisoning .

kerambacan be seen in Table 2

Tabel 2. Charactersitic of Consumer of Tilapia Mesc
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Fig. 2. Mercury (Hg) Levels in Blood Condumer ofdfiia Muscle in Thé&keramba

One or aquatic organismes that can undergo is fish Mercury contamination will spread to the highest
poisoning. Mercury can get into fish tissue throtigh levels of the food chain through fish consumptidh
process of bioaccumulation and biomagnification iBiomonitoring one very useful method for diagnosing
the food chain. The mercury (Hg) level in the Pila exposure to mercury and control of the levels of
muscle is lower than the limit of heavy metalexposurf?. Exposure to chemical contamination to
contamination of mercury (Hg) in food based orhumans can be characterized using biomarker
National Standard of Indonesia SNI 7387 in 2009%xamination. Total mercury in hair ( THHg ) andalot
This is because the location of the source of thmercury in the blood ( TBHg ) is a biomarker thahc
mercury pollution to Tilapia irkerambahave long be connected to the intake of methylmercury through
distances so that levels of mercury found in fislthe consumption of seafood by the general populatio
smaller. Fish that are not directly contaminated by
mercury (Hg) during the growing period have levals The factors that determine the health effects of
mercury (Hg) at low concentrations. The accumutatiomercury include the chemical form of mercury ,
of mercury in fish is the highest body found in theexposure dose, age of the person exposed, dukdtion
blood, and kidneys , brain, liver and mustie exposure, route of exposure, and feeding habifisiof

Mercury is an environmental pollutant that causesr seafood consumptiotf’ .
adverse health impact. Mercury in aquatic The level of mercury in the blood of muscle
environments will be converted into methyl mercuryconsumers Tilapia in keramba is lower than normal
and will enter into the food chain. mercury concentrations in the blood by WHO .
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The level of mercury found in the consumers blooREFERENCES

of Tilapia muscle is not only caused consumptio

Tilapia in that contain mercury indicated a8 times

a week but also because consumers use water Kaha
for everyday purposes such as bathing habits a
water use Kahayan River as a source of drinking
water. Bathing habits and the use of contaminated
water as a source of drinking water related with th

mercury levels in the community? .

Communities that use river water contaminated
with high mercury to be consumed as daily necessiti
tend to have the levels of mercury in them. Expesu
pathways of mercury into the human body can be
Methyl mercury can quickly be
absorbed into the body through the gastrointestinal

through ingestion .

tract¥,

The Joint FAO/WHO Expert Committe on Food
Additives (JECFA) has established provisonal weekly
intake (PTWIs) for total mercury at 5 pg/kg body
weight and for metylmercury at 1.6 pg/kg bod
weight. So that, the consumer’s of Tilapia muscle
must pattern consumption to reduce the accumulation

mercury in the bod{}*.

5. CONCLUSION

a. The mercury (Hg) level in water Kahayan
River lower than water quality standards under

Goverment Regulation 82 of 2001

b. The mercury (Hg) level in the Tilapia muscle in[6]

keramba is lower than the maximum limit

contamination of mercury (Hg) in food based
National Standard of Indonesia SNI 7387 in

2009.

c. The mercury (Hg) level in the consumers blood7]
lower than normal mercury concentrations in

the blood standard WHO

6. SUGGESTION

Tilapia muscle consumers should do TiIapiatS]
processing by way of immersion using acetic acid as
chelating agent to reduce levels of mercury (Hg) in
Tilapia muscle and Tilapia attention to consumptio
patterns to reduce the accumulation of mercury (Hg)
in the body, besides monitoring the levels of mgrcu
(Hg) in the sediment in Kahayan River and monitgrin

of mercury (Hg) in the Tilapia muscle kerambaso
as to prevent pollution of mercury in Tilapia

Acknowledgments

Authors thank to farmers of Tilapia ikerambain

[10]Fardiaz, S.

rf'l] Palar H. (2008)Pencemaran Dan Toksikologi

Logam BeratJakarta: Rineka Cipta.

'tg]n Elvince R., Inoue T., Tsushima K., Takayanagi

R., Ardianor., Darung U., Gumiri S., Dohong S.,
Nagafuchi O., Kawakami T and Yamada T.
(2008). Assessment of Mercury Contamination in
the Kahayan River, Central Kalimantan,
Indonesia. Journal of Water and Environment
Technology6(2):103-112

Savitri S., Ghofur A and Amin M. (2014).
Relationship Between the Concentration of
Mercury (Hg) Along Kahayan Watershed Central
Kalimantan with the Bioaccumulation,
Morphological and Cytological Changes of
Catfish Pangasius pangasiys In Proceeding
International Conference on Global Resource
ConservationNo. 1).

Inswiasri I. (2011). Pengendalian Risiko
Kesehatan karena Pajanan Merkuri pada Kegiatan
Tambang Mas Tradisional di Kabupaten Gunung
Mas, Kalimantan Tengah.Jurnal Ekologi
Kesehatan10(2 Jun).

Sheehan M.C., Burke T.A., Navas-Acien A.,
Breysse P.N., McGready J and Fox M.A. (2014).
Global methylmercury exposure from seafood
consumption and risk of developmental
neurotoxicity: a systematic revieBulletin of the
World Health Organizatioy©92(4):254-269F.
Agency for Toxic Substances and Disease
Registry (ATSDR). (1999)Toxicological Profile
For Mercury. Atlanta, GA: U.S. Department of
Health and Human Services, Public Health
Service

Minggawati | dan Saptono. (2012). Parameter
Kualitas Air untuk Budidaya Ilkan Patin
(Pangasius pangasiys di Karamba Sungai
Kahayan, Kota Palangka Rayaurnal Iimu
Hewani Tropika (Journal Of Tropical Animal
Science)1(1):27-30

Stapper D. (2011).Artisanal gold mining,
mercury and sediment in Central Kalimantan,
Indonesia disertasi. University of Victoria
Taftazani A. (2007). Distribusi Konsentrasi
Logam Berat Hg dan Cr pada sampel Lingkungan
Perairan Surabaya&rosiding PPI-PDIPTN 10,
36-45

(1992).Polusi  Air & Udara
Yogyakarta: Kanisius

[11]Monrroy S. X. L., Lopez, R. W., Roulet, M and

Benefice, E. (2008). Lifestyle and Mercury
Contamination of Amerindian Populations Along

Pahandut Seberang Village Palangka Raya City which The Beni River (Lowland Bolivia)Journal of

has participated in this study

Environmental Health71(4):44-50

[12]Lippmann M. (2000).Environmental Toxicants:

Human Exposure and Their Health Effects

61



International Journal of Research in Advent Tecbggl| Vol.4, No.7, July 2016

E-ISSN: 2321-9637
Available online at www.ijrat.org

Second Editions. Kanada. A john Wiley and Sons,
Inc Publication

[13]Andri D.H., Anies A dan Suharyo H. (2011).
Kadar Merkuri pada Rambut Masyarakat di
Sekitar Penambangan Emas Tanpa IMEDIA
MEDIKA INDONESIANA45(3):181-187

[14]World Health Organization (WHO). (2008).
Guidance for Identifying Populations at Risk from
Mercury Exposure. Geneva. Switzerland

62



