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Abstract 
 

 The reduction of land that used for land-based mining caused the shift of mining from land-based 
mining to off-shore mining, that used to namedFloating Inkonvensional Mining. This type of mining caused 
waters quality degradation.This research aimed to analyze Pb, Cd, and Zn content in water, sediment, and 
biota so that the value of the bio-accumulation factor can beanalyzed.The locations determination was 
conducted by using purposive random sampling method and the implementation was using GPS Garmin 60 
in June 2013. The sea water sampling was using the water sampler, the sediment sampling was using 
paralon pipe, the plankton sampling was using the plankton-net, the shellfishes sample was collected from 
the fishermen, and the chavies and squids sample was got from Baganin the waters of Pulau Panjang.The 
analysis of the metal in water and sediment was refer to the prosedur standard method (APHA, 2005), 
while the analysis of the heavy metal in the planktons and the tissue of the biota was refer to SNI 
2354.5:2011. The content of metal was compared with the quality standard that have been determined.The 
Cd and Zn content in water was under the sea water quality standard for sea biota. The Pb in the waters 
have been exceeded the quality standard that have been determined in Kepmen LH no. 51 Tahun 2004.The 
Pb, Cd, and Zn content in sediment was  lower and far away from the quality sandard that have been 
determined by Norwegia and Irlandia. The heavy metal content in Anadara granosa, Stolephorus, sp, and 
Loligo chinensis, gray which were got chaught in the waters of Batu Belubang was lower thanthe national 
quality standard (SNI 2731.1:2010). The value of bio-concentration factor (BCFs-w) showed that the 
highest ability of sediment to accumulate Pb was existed in station number 2, i.e. 10,037 l/kg. The value of 
bio-concentration factor (BCFo-s) showed the plankton ability to accumulate Pb in sediment (1,26) was 
higher than its ability to accumulate Zn in sediment (1,22), while its ability to accumulate metal in water 
(BCFo-w) was as high as 8,275 in station number 2. The value of bio-concentration factor (BCFo-s) 
showed that the shellfish, chavies, and squid ability in accumulating metal in sediment was as high as 
0,713; 0,564 and 0,703. The value of bio-accumulation of shellfish in sediment was higher because 
sediment was the habitat of shellfish.Floating Inkonvensional Mininghave contribution in spreading heavy 
metal, that was contained in the soil, to the waters. This condition needs supervision to control TI Apung 
growth in this location so that does not pollute the waters. 

 
 
Kata kunci :  Lead(Pb), Cadmium (Cd), Zink (Zn), Water, Sediment,Plankton, Shellfish, Chavies,Squid, 

Batu Belubang, Floating Inkonvensional Mining, Bio-concentration Factor (BCF). 
 
 
 

I. PENDAHULUAN  
Pertambangan timah di Indonesia 

dimulai sejak abad ke-18 yang berada di 
bawah kontrol negara yang berbeda. Pada 
awal penambangan di bawah kontrol Sultan 
Palembang, kemudian membuat kontrak 
dengan VOC dan kemudian beralih ke 

tangan Inggris serta kemudian diambil alih 
oleh Belanda lagi. Setelah Indonesia 
merdeka tambang timah dinasionalisasi 
menjadi PN. Timah dan kemudian pada 
masa orde baru berubah namanya menjadi 
PT. Timah Bangka Tbk (Erman, 2010). 
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Abstract 

 
Bontang as a growing municipality continuously develops all aspects of life. One of negative 

effects of every developing  city is the increase in the volume of its community waste. Until July 2011 the 
daily volume of Bontang waste  is at average of 54,41 tonnes or 1.686,81 tonnes  in July 2011. The waste 
issue mismanagement will potentially cause some decreases on the quality of  society health,  
environmental problems,  and economy lost.  Badak LNG as a key stakeholder of Bontang City was called 
to solve this waste management issue.  In the frame of  Corporate Social Responsibility-CSR program, 
Badak LNG created a special program which was called “A Society-based Plastic Management” as an 
alternative. It consists of  a series of programs such as  waste bank, training for 3R (Reduce, Reuse, 
Recycle), repacking of carton waste for recycle, and small scale business of waste plastic chopping which 
now involves 13 groups consisting of  94 members. Based on the empirical study the writer has done,  this 
“ Society-Based Plastic Management”  has not only creates products (output) and outcome, but also has 
created a shared value of green culture towards Bontang community.  
 
Key words : Waste, CSR, Green Culture,Plastic chopping small scale business. 
 
 
 
PENDAHULUAN 
Sampai dengan tahun jumlah penduduk Kota 
Bontang sebanyak 175.831 jiwa. Luas 
wilayah darat 14.780 ha dan wilayah laut 
34.977 ha dari  luas  wilayah  seluruhnya  
49.757  ha.  Terdapat  kawasan  hutan  
lindung  seluas  5.573 ha.  Areal  industri  
Badak LNG dan  Pupuk Kaltim (PKT)  
seluas  470 ha,  sisa  wilayah  daratan  di 
luar tersebut  8.697  ha  dan  sebagian  
dataran  rendah  serta termasuk  daerah  
pasang  surut.  
 
Bontang, sebagai Kota yang sedang 
berkembang. Berupaya melakukan 
pembangunan. Mulai dari infrastruktur, 
sarana prasarana, hingga kualitas sumber 
daya manusianya. Salah satu konsekuensi 
logis dari kota terus bertumbuh adalah 
meningkatnya pendapatan masyarakat. 
Peningkatan pendapatan akan berpengaruh 
terhadap tingkat konsumsi masyarakat. Dan 

peningkatan konsumsi ini secara linear juga 
akan meningkatkan volume sampah.  
 
Sebagai ilustrasi saja, sampai dengan Juli 
2011 saja volume sampah rata-rata harian di 
Kota Batang sebanyak 54,41 ton. Atau 
1.686,80 selama Juli 2011. Jumlah tersebut 
akan meningkat pada saat-saat tertentu. 
Seperti lebaran idhul fitri dan tahun baru. 
Tentu saja persoalan sampah ini bukanlah 
sesuatu yang bersifat sepele, sehingga tidak 
perlu dipedulikan dan ditangani secara baik. 
Karena selain emisi dari kegiatan manusia 
dalam bidang energi, kehutanan, pertanian, 
dan peternakan, sampah juga menjadi 
penyumbang besar dalam perubahan iklim. 
Saat ini persoalan sampah sama besarnya 
dengan masalah pangan, air dan energi. Tak 
dapat dipungkiri, sampah juga dapat 
meningkatkan turunnya kesehatan 
masyarakat, kerusakan lingkungan, dan 
kerugian ekonomi. 
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PEMBUATAN ZAT WARNA ALAMI DARI BIJI KESUMBA DALAM BENTUK 
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Abstract 
 

The use of synthetic dyes for food in Indonesia reached 88%, this figure is quite alarming considering the 
health effects of synthetic dyes. So that needs to be made of natural dyes to replace the synthetic dyes. Like 
the natural pigments bixin of the annatto seed can give a yellow color to red. This study was conducted to 
determine how to produce natural pigments bixin from annatto seed using extraction process and how the 
optimum conditions and their application in food.Factors affecting the extraction process among other 
types of solvents, the size of the material to be extracted, temperature and extraction time, the ratio of 
material to solvent and stirring speed. Bixin will be degraded when heated and will turn into norbixin when 
there is excess salt sodium (Na) or potassium (K). Bixin extraction from the seeds annatto using a solvent 
acetone (CH3COCH3) and sodium hydroxide (NaOH) with variations in concentration, extraction 
temperature, stirring speed and the ratio of material to solvent. For bixin analysis using UV-Vis 
spectrophotometer, bixin will produce a maximum absorbance at a wavelength of 470 nm and using FTIR 
spectrophotometer to determine the group of bixin.The water content in the seeds kesumba is 37% and has 
a total of 10% bixin content. The optimum conditions of the extraction process of seed kesumba bixin is the 
type of solventNaOH with a concentration of 0.25 N, extraction temperature of 60 oC, 400 rpm stirring 
speed and weight of material to solvent ratio 1:20 by weight 2192 mg extract. 
 
Keywords: Extraction, bixin, annatto, bixa orellana, sodium hydroxide 
 
 
PENDAHULUAN 

Indonesia merupakan Negara yang 
mempunyai kekayaan sumber daya alam 
yang potensial, akan tetapi kurangnya upaya 
dalam pemanfaatan kekayaan alam tersebut 
mengakibatkan banyak tanaman yang 
sebenarnya memiliki potensi menjadi 
terabaikan. Misalnya tanaman kesumba 
(Bixa orellana) yang berpotensi sebagai 
sumber zat warna alami. Biji dari buah 
tanaman ini dapat digunakan sebagai 
pewarna alami yang dapat menggantikan 
pewarna sintetis. 

Maraknya penggunaan pewarna 
sintetis yang mencapai 88% pada makanan 
sudah sangat meresahkan karena memiliki 
dampak yang buruk bagi kesehatan. 
Disamping harga yang lebih murah, jenis 
warna yang lebih banyak dan kemampuan 
pewarnaan yang lebih baik, kurangnya 
kesadaran produsen makanan akan bahaya 
dari pewarna sintetis pada makanan yang 

mereka produksi menjadi salah satu 
penyebab penggunaan pewarna sintetis. 

Selain itu, penggunaan pewarna 
sintetis yang mudah dan praktis 
dibandingkan dengan penggunaan pewarna 
alami juga menguatkan alasan penggunaan 
pewarna sintetis. Pewarna sintetis biasanya 
dikemas dalam bentuk cair atau padatan 
(bubuk) yang akan mempermudah cara 
pemakaian. Dengan melarutkan pewarna 
sintetis ke dalam makanan, seketika warna 
tersebut akan menyatu dengan makanan. 

Untuk itu, perlu dibuat pewarna alami 
yang mudah dan praktis dalam 
penggunaannya sehingga dapat bersaing 
dengan pewarna sintetis.Penelitian ini 
dilakukan untuk mengetahui bagaimana cara 
pembuatan zat warna alami bixin dari biji 
kesumba menggunakan proses ekstraksi dan 
bagaimana kondisi optimumnya serta 
aplikasinya dalam makanan. 

Ekstraksi  merupakan  suatu  metode  
untuk  mengeluarkan komponen tertentu 
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