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RINGKASAN

AGUNG SATRIYO BAYU. Analisis Kandungan Logam Berat (Pb, Cd dan
As) pada Rumput Laut (Eucheuma cottonii) (Studi Kasus : Perairan Laut
Wongsorejo, Banyuwangi). Dosen Pembimbing Dr. Eng. Sapto Andriyono,
S.Pi., M.Si. dan Suciyono, S.St.Pi., M.P.

Budidaya rumput laut adalah salah satu komoditas ekspor utama di
Indonesia. Jenis rumput laut yang memiliki nilai ekonomis salah satunya ialah
Eucheuma cottonii. Karakteristik yang dimiliki oleh rumput laut yaitu dapat
menyerap senyawa di perairan atau bersifat biofilter. Rumput laut biasa digunakan
dalam bahan baku farmasi, kosmetik, dan pangan. Kualitas rumput laut dipengaruhi
oleh karakteristik lokasi budidaya, nutrien dan kualitas air. Salah satu faktor yang
dapat menurunkan mutu rumput laut adalah masuknya bahan pencemar seperti
logam berat. Akibat dari masuknya logam berat di perairan ialah adanya akumulasi
logam berat pada thallus rumput laut. Perairan laut Wongsorejo menjadi salah satu
tempat budidaya rumput laut di Banyuwangi, Jawa Timur. Adanya sektor
transportasi laut, pertanian, dan pemukiman warga menjadi potensi masuknya
cemaran logam berat di perairan seperti Pb, Cd dan As. Penelitian ini bertujuan
untuk mengetahui akumulasi logam berat (Pb, Cd dan As) pada rumput laut, air dan
sedimen serta untuk mengetahui tingkat pencemaran logam berat (Pb, Cd dan As)
berdasarkan indeks Contamination Factor, Geo-Accumulation Factor, dan
Bioconcentration Factor di perairan laut Wongsorejo, Banyuwangi.

Metode penelitian menggunakan metode survey atau observasi dimana
data didapatkan dari lapang. Pengujian sampel secara ex situ diantaranya sampel
air, sedimen dan rumput laut yang dilakukan menggunakan metode Inductively
Coupled Plasma Mass Spectrometry (ICP-MS) untuk mengetahui kadar logam
berat Pb, Cd, dan As. Hasil kemudian dibandingkan dengan standar baku mutu SNI
7387-2009 untuk rumput laut, Enviromental Protection Agency (EPA) 2007 untuk
air dan RNO 1981 untuk sedimen. Sedangkan pengujian data kualitas air dilakukan
secara in situ diantaranya kecerahan, suhu, pH, arus, dan salinitas. Metode analisis
data diukur menggunakan Contamination Factor (CF), Indeks Geo-Accumulation
(Igeo), dan Bioconcentration Factor (BCF).

Hasil pengujian menunjukkan akumulasi logam berat Pb, Cd dan As
berada pada bawah ambang baku mutu dan berada dalam kondisi yang aman. Hasil
logam berat Pb, Cd dan As berturut-turut pada rumput laut yaitu 0.0665 mg/kg,
0.516 mg/kg, dan 0.7253 mg/kg. Analisis pada air laut menunjukkan hasil logam
berat Pb, Cd, dan As berturut-turut ialah 0.0008 mg/L, 0.0019 mg/L dan 0.0076
mg/L. Sedangkan pada sampel sedimen menunjukkan hasil 0.0003 mg/kg untuk Pb,
0.0019 mg/kg untuk Cd, dan 0.5806 mg/kg untuk As. Tingkat kontaminasi logam
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berat berdasarkan analisis data menggunakan Contamination Factor menunjukkan
hasil kontaminasi rendah. Pada indeks Igeo menunjukkan tingkat pencemaran tidak
tercemar. Sedangkan pada Bioconcentration Factor menunjukkan hasil akumulasi
rendah.
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SUMMARY

AGUNG SATRIYO BAYU. Analysis of Heavy Metal Content (Pb, Cd and As) in
Seaweed (Eucheuma cottonii) (Case Study: Wongsorejo Sea Waters,
Banyuwangi). Academic Advisor Dr. eng. Sapto Andriyono, S.Pi., M.Si. and
Suciyono, S.5t.Pi., M.P.

Seaweed culture is one of the main export commodities in Indonesia. One
of the types of seaweed that has economic value is Eucheuma cottonii. The
characteristics possessed by seaweed are that it can absorb compounds in the
waters or biofilters. Seaweed is commonly used in pharmaceutical, cosmetic and
food raw materials. Seaweed quality is influenced by the characteristics of the
cultivation location, nutrients and water quality. One of the factors that can reduce
the quality of seaweed is the entry of pollutants such as heavy metals. The result of
the entry of heavy metals into the waters is the accumulation of heavy metals in the
seaweed thallus. Wongsorejo sea waters are one of the places for seaweed
cultivation in Banyuwangi, East Java. The existence of the marine transportation
sector, agriculture, and residential areas is a potential entry for heavy metal
contamination in waters such as Pb, Cd and As. This study aims to determine the
accumulation of heavy metals (Pb, Cd and As) in seaweed, water and sediments
and to determine the level of heavy metal pollution (Pb, Cd and As) based on the
Contamination Factor index, Geo-Accumulation Factor, and Bioconcentration
Factor in Wongsorejo sea waters, Banyuwangi.

The research method uses survey or observation methods where data is
obtained from the field. Sample testing, including samples of seaweed, water, and
sediment was carried out using the Inductively Coupled Plasma Mass Spectrometry
(ICP-MS) method to determine the levels of heavy metals Pb, Cd, and As. The
results were then compared with the quality standards of SNI 7387-2009 for
seaweed, Environmental Protection Agency (EPA) 2007 for water and RNO 1981
for sediment. Meanwhile, testing of water quality data is carried out in situ
including brightness, temperature, pH, current, and salinity. Data analysis methods
were measured using Contamination Factor (CF), Geo-Accumulation Index (Igeo),
and Bioconcentration Factor (BCF).

The test results showed that the accumulation of heavy metals Pb, Cd and
As was below the quality standard threshold and was in a safe condition. The yield
of heavy metals Pb, Cd and As in seaweed were 0.0665 mg/kg, 0.516 mg/kg, and
0.7253 mg/kg, respectively. Analysis of seawater showed that the results of heavy
metals Pb, Cd, and As were 0.0008 mg/L, 0.0019 mg/L and 0.0076 mg/L,
respectively. While the sediment samples showed results of 0.0003 mg/kg for Pb,
0.0019 mg/kg for Cd, and 0.5806 mg/kg for As. The level of heavy metal
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contamination based on data analysis using the Contamination Factor showed low
contamination results. The Igeo index shows the level of pollution is not polluted.
While the Bioconcentration Factor shows low accumulation results.
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ABSTRAK

Analisis Kandungan Logam Berat (Pb, Cd dan As)
pada Rumput Laut (Eucheuma cottonii)
(Studi Kasus : Perairan Laut Wongsorejo, Banyuwangi).

Budidaya rumput laut adalah salah satu komoditas ekspor utama di
Indonesia. Jenis rumput laut yang memiliki nilai ekonomis salah satunya ialah
Eucheuma cottonii. Karakteristik yang dimiliki oleh rumput laut yaitu dapat
menyerap senyawa di perairan atau bersifat biofilter. Salah satu faktor yang dapat
menurunkan mutu rumput laut adalah masuknya bahan pencemar seperti logam
berat. Akibat dari masuknya logam berat di perairan ialah adanya akumulasi logam
berat pada thallus rumput laut hingga terjadi bioakumulasi dan biomagnifikasi.
Metode penelitian ini adalah survey atau observasi dimana data didapatkan dari
lapang. Pengujian sampel secara ex situ diantaranya sampel air, sedimen dan
rumput laut yang dilakukan menggunakan metode Inductively Coupled Plasma
Mass Spectrometry (ICP-MS) untuk mengetahui kadar logam berat Pb, Cd, dan As.
Hasil kemudian dibandingkan dengan standar baku. Metode analisis data diukur
menggunakan Contamination Factor (CF), Indeks Geo-Accumulation (Igeo), dan
Bioconcentration Factor (BCF). Hasil pengujian menunjukkan akumulasi logam
berat Pb, Cd dan As berada pada bawah ambang baku mutu dan berada dalam
kondisi yang aman. Hasil logam berat Pb, Cd dan As berturut-turut pada rumput
laut yaitu 0.0665 mg/kg, 0.516 mg/kg, dan 0.7253 mg/kg. Tingkat kontaminasi
logam berat berdasarkan analisis data menggunakan Contamination Factor
menunjukkan hasil kontaminasi rendah. Pada indeks Igeo menunjukkan tingkat
pencemaran tidak tercemar. Sedangkan pada Bioconcentration Factor
menunjukkan hasil akumulasi rendah.

Kata Kunci : logam berat, rumput laut, bioakumulasi, pencemaran
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ABSTRACT

Analysis of Heavy Metal Content (Pb, Cd and As)
on Seaweed (Eucheuma cottonii)
(Case Study: Wongsorejo Sea Waters, Banyuwangi).

Seaweed cultivation is one of the main export commodities in Indonesia.
One of the types of seaweed that has economic value is Eucheuma cottonii. The
characteristics possessed by seaweed are that it can absorb compounds in the
waters or are biofilters. One of the factors that can reduce the quality of seaweed
is the entry of pollutants such as heavy metals. The result of the entry of heavy
metals in the waters is the accumulation of heavy metals in the seaweed thallus so
that bioaccumulation and biomagnification occur. This research method is survey
or observation where the data is obtained from the field. Ex situ sample testing,
including samples of water, sediment and seaweed, was carried out using the
Inductively Coupled Plasma Mass Spectrometry (ICP-MS) method to determine the
levels of heavy metals Pb, Cd, and As. The results are then compared with the
standard standard. Data analysis methods were measured using Contamination
Factor (CF), Geo-Accumulation Index (Igeo), and Bioconcentration Factor (BCF).
The test results showed the accumulation of heavy metals Pb, Cd and As was below
the quality standard threshold and was in a safe condition. The yield of heavy
metals Pb, Cd and As in seaweed were 0.0665 mg/kg, 0.516 mg/kg, and 0.7253
mg/kg, respectively. The level of heavy metal contamination based on data analysis
using the Contamination Factor showed low contamination results. The Igeo index
shows the level of pollution is not polluted. While the Bioconcentration Factor
shows low accumulation results.

Keywords: heavy metals, seaweed, bioaccumulation, pollution
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