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RINGKASAN

Ikan air laut adalah pangan sumber protein yang memiliki berbagai manfaat
kesehatan. Kesadaran akan pentingnya nutrisi dan kesehatan dalam pangan
mendorong peningkatan konsumsi ikan air laut. Di sisi lain, ikan adalah sumber
keterpaparan utama manusia terhadap merkuri. Oleh karena itu, muncul masalah
keamanan pangan terkait cemaran merkuri dalam ikan. Sumber polusi merkuri
terbesar di dunia berasal dari aktivitas ASGM (Artisanal and Small-scale Gold
Mining). Dalam proses amalgamation, merkuri ditambahkan pada bijih untuk
mengikat emas dan membentuk amalgam yang kemudian dipanaskan agar merkuri
menguap. Tailing amalgamation yang mengandung merkuri dibuang ke sungai
sehingga mencemari lingkungan akuatik (air dan sedimen), mengalir ke lautan, dan
terakumulasi dalam ikan air laut. Dalam lingkungan akuatik, merkuri ASGM yang
berbentuk senyawa anorganik elemental dapat mengalami biometilasi menjadi
bentuk organik MeHg (metil merkuri) yang bersifat sangat toksik. Hampir seluruh
merkuri yang terakumulasi dalam ikan air laut ada dalam bentuk senyawa organik
MeHg.

Review ini dilakukan untuk menganalisis tingkat kontaminasi merkuri dalam ikan
air laut yang terdampak oleh aktivitas ASGM dan risiko konsumsinya di Indonesia
maupun dunia. Dikumpulkan data penelitian konsentrasi merkuri dalam ikan air
laut yang terdampak ASGM dan didapatkan data dari 8 negara yang tersebar di
wilayah Asia (Indonesia dan Filipina), Amerika Selatan (Brazil, Meksiko,
Kolombia, dan Suriname), dan Afrika Barat (Ghana dan Senegal). Setelah data
terkumpul, dilakukan kalkulasi EDI (Estimated Daily Intake), HQ (Hazard
Quotient), dan CRiim (Maximum Allowable Consumption Rate) di tiap wilayah dan
negara berdasarkan konsentrasi maksimum dan minimum yang didapatkan.

Ditemukan konsentrasi merkuri dalam ikan air laut melebihi standar WHO 0,5 pg/g
ww pada semua wilayah, dengan nilai konsentrasi tertinggi mencapai 16 kali lipat
dari standar WHO. HQ maksimum dari semua wilayah melebihi nilai 1 dan
mengindikasikan bahwa konsumsi ikan air laut yang tercemar merkuri ASGM di
Asia, Amerika Selatan, dan Afrika Barat berpotensi mengakibatkan bahaya
kesehatan non-karsinogenik, terutama pada spesies ikan predator seperti ikan Hiu,
Tuna, dan Makarel dan potensi paling tinggi ditemukan di Amerika Selatan.
Berdasarkan negara, HQmax>1 ditemukan di semua negara, kecuali Filipina dan
Senegal dan paling tinggi di Mexico, diikuti oleh Indonesia. Negara dengan potensi
risiko kesehatan non-karsinogenik perlu lebih memperhatikan konsumsi harian ikan
air laut dari perairan yang tercemar, agar tidak melebihi Maximum Allowable
Consumption Rate yang diperkirakan aman terutama bagi penduduk pesisisr
perairan laut yang tercemar.
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SUMMARY

Seawater fish is a food source of protein that has various health benefits. The
awareness of the importance of nutrition and health in food encourages increased
consumption of seawater fish. On the other hand, fish is the main source of human
exposure to mercury. Therefore, food safety issues arise from fish related to
mercury contamination. The largest source of mercury pollution in the world comes
from ASGM (Artisanal and Small-scale Gold Mining). In the amalgamation
process, mercury is added to ore to bind gold and form amalgam which is then
heated so that the mercury evaporates. Tailings from amalgamation containing
mercury are disposed into rivers and pollutes the aquatic environment (water and
sediment), flows into the oceans, and accumulates in seawater fish. In the aquatic
environment, mercury from ASGM in the form of inorganic compound can undergo
biomethylation into the organic form of MeHg (methyl mercury) which is highly
toxic. Almost all of the mercury that accumulates in seawater fish is in the organic
form of MeHg.

This review was conducted to analyze the contamination of mercury in seawater
fish that is affected by ASGM activity and the consumption risk in Indonesia and
also worldwide. Research data obtained on mercury concentrations in seawater
fish that is affected by ASGM comes from 8 countries that is spread across Asia
(Indonesia and the Philippines), South America (Brazil, Mexico, Colombia, and
Suriname), and West Africa (Ghana and Senegal). After the data is collected, the
EDI (Estimated Daily Intake), HQ (Hazard Quotient) and CRIlim (Maximum
Allowable Consumption Rate) calculations are carried out in each region and
country.

It was found that the concentration of mercury in seawater fish exceeded the WHO
standard of 0.5 g/g ww in all regions, with the highest concentration value reaching
16 times the WHO standard. The maximum HQ from all regions exceeds a value of
1 and indicates that consumption of ASGM’s mercury-contaminated seawater fish
in Asia, South America, and West Africa has the potential to cause non-
carcinogenic health hazard, especially from the consumption of predatory fish
species such as Shark, Tuna, and Mackerel with the highest potential for found in
South America. HQmax>1 was found in all countries, except in the Philippines and
Senegal and was highest in Mexico, followed by Indonesia. Countries with potential
non-carcinogenic health risks need to pay more attention to the daily consumption
of seawater fish from ASGM polluted waters, to not exceed the Maximum Allowable
Consumption Rate which is estimated to be safe, especially for coastal residents of
polluted marine waters.
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