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RINGKASAN

CINDI KOES FARIZKY. Studi Bioakumulasi Logam Berat Timbal (Pb),
Kadmium (Cd), dan Arsen (As) pada Rumput Laut (Caulerpa racemosa) dari
Tambak Tradisional di Brondong, Lamongan. Dosen Pembimbing Dr. Eng.
Sapto Andriyono, S.Pi., M.T. dan Boedi Setya Rahardja, Ir., M.P.

Rumput laut (Caulerpa racemosa) merupakan salah satu makroalga yang
termasuk dalam jenis rumput laut yang dapat dimakan. Rumput laut memiliki
kemampuan sebagai bioakumulator logam berat, sehingga dijadikan sebagai
bioindikator pencemaran lingkungan. Di wilayah pesisir Lamongan, khususnya di
daerah Kecamatan Brondong terdapat berbagai kegiatan industri. Buangan limbah
kegiatan industri tersebut akan meningkatkan resiko pencemaran logam berat.
Logam berat yang ada di perairan akan mengalami proses pengendapan dan
terakumulasi dalam sedimen, kemudian terakumulasi dalam biota yang ada di
perairan. Proses ini dikenal sebagai bioakumulasi. Beberapa logam berat dengan
penyebaran yang cukup melimpah di perairan antara lain timbal (Pb), kadmium
(Cd), dan arsen (As). Penelitian ini bertujuan untuk memberikan informasi tentang
akumulasi logam berat timbal (Pb), kadmium (Cd), dan arsen (As) pada rumput laut
(C. racemosa), air, dan sedimen dari tambak tradisional di Brondong, Lamongan.

Metode penelitian yang digunakan adalah observatif dengan rancangan
penelitian adalah deskriptif. Analisis data yang digunakan yaitu secara kuantitatif
dengan perhitungan berdasarkan Geo-Accumulation Index (Igeo), Contamination
Factor (CF), dan Bio Concentration Factor (BCF). Sampel rumput laut (C.
racemosa) dan air dilakukan pengujian kandungan logam berat di Unit Pelayanan
Terpadu Pengujian Mutu dan Pengembangan Produk Kelautan dan Perikanan (UPT
PMP2KP) Surabaya, sedangkan sampel sedimen dilakukan pengujian di PT. Angler
BioChemLab Surabaya. Ketiga sampel tersebut dilakukan analisis logam berat
timbal (Pb), kadmium (Cd), dan arsen (As) menggunakan Inductively Coupled
Plasma Mass Spectrometry (ICP-MS).

Hasil penelitian menunjukkan bahwa rumput laut (C. racemosa), air, dan
sedimen dari tambak tradisional di Brondong, Lamongan mengandung logam berat
Pb, Cd, dan As dengan konsentrasi yang rendah. Rata-rata konsentrasi Pb, Cd, dan
As pada rumput laut (C. racemosa) adalah 0,0901 mg/kg, 0,0124 mg/kg, dan 0,2357
mg/kg. Konsentrasi Pb dan Cd pada air tidak terdeteksi, sedangkan rata-rata
konsentrasi As pada air adalah 0,0158 mg/L. Konsentrasi Pb, Cd, dan As pada
sedimen adalah 12,3 mg/kg, 0,171 mg/kg, dan 3,74 mg/kg. nilai Igeo dan CF
menunjukkan bahwa logam berat Pb, Cd, dan As mengindikasikan tingkat
pencemaran dan tingkat kontaminasi yang rendah (0<Igeo<1 dan CF<1). Nilai BCF
yang rendah juga menunjukkan bahwa tingkat akumulatif rumput laut (C.
racemosa) dikategorikan rendah (BCF<100).

Kata kunci: Bioakumulasi, logam berat, timbal, kadmium, arsen, Caulerpa
racemosa.
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SUMMARY

CINDI KOES FARIZKY. Bioaccumulation Study of Heavy Metals Lead (Pb),
Cadmium (Cd), and Arsenic (As) in Seaweed (Caulerpa Racemosa) from
Traditional Fishpond in Brondong, Lamongan. Academic Advisors Dr. Eng.
Sapto Andriyono, S.Pi., M.T. and Boedi Setya Rahardja, Ir., M.P.

Seaweed (Caulerpa racemosa) is one of the macroalgae that is included in
the type of edible seaweed. Seaweed has the ability as a bioaccumulator of heavy
metals, so it is used as a bioindicator of environmental pollution. In the coastal area
of Lamongan, especially in the Brondong District, there are various industrial
activities. The waste disposal of these industrial activities will increase the risk of
heavy metal pollution. Heavy metals in the waters will undergo a process of
deposition and accumulate in sediments, then accumulate in the biota in the waters.
This process is known as bioaccumulation. Some heavy metals with a fairly
abundant distribution in waters include lead (Pb), cadmium (Cd), and arsenic (As).
This study aims to provide information about the heavy metal accumulation of lead
(Pb), cadmium (Cd), and arsenic (As) in seaweed (C. racemosa), water, and
sediment from traditional fishpond in Brondong, Lamongan.

The research method used is observative with a descriptive research design.
Analysis of the data used is quantitative with calculations based on Geo-
Accumulation Index (Igeo), Contamination Factor (CF), and Bio Concentration
Factor (BCF). Seaweed (C. racemosa) and water samples were tested for heavy
metal content at the Integrated Service Unit for Quality Testing and Development
of Marine and Fishery Products Surabaya, while sediment samples were tested at
PT. Angler BioChemLab Surabaya. The three samples were analyzed for heavy
metals lead (Pb), cadmium (Cd), and arsenic (As) using Inductively Coupled
Plasma Mass Spectrometry (ICP-MS).

The results show that seaweed (C. racemosa), water, and sediment from
traditional fishpond in Brondong, Lamongan contained low concentrations of heavy
metals Pb, Cd, and As. The average concentrations of Pb, Cd, and As in seaweed
(C. racemosa) were 0.0901 mg/kg, 0.0124 mg/kg, and 0.2357 mg/kg. The
concentration of Pb and Cd in water was not detected, while the average
concentration of As in water was 0.0158 mg/L. The concentrations of Pb, Cd, and
As in the sediment were 12.3 mg/kg, 0.171 mg/kg, and 3.74 mg/kg. Igeo and CF
values indicate that heavy metals Pb, Cd, and As indicate low levels of pollution
and contamination (0<Igeo<l and CF<1). The low BCF value also indicates that
the accumulative level of seaweed (C. racemosa) is categorized as low (BCF<100).

Key words: Bioaccumulation, heavy metal, lead, cadmium, arsenic, Caulerpa
racemosa.
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