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ABSTRAK 

POTENSI LIMBAH ECENG GONDOK (Eichhornia crassipes) DAN SISIK 

IKAN BANDENG (Chanos chanos) SEBAGAI SUMBER BIOMATERIAL 

BIOPLASTIK RAMAH LINGKUNGAN 

Peningkatan limbah plastik yang sulit terurai menjadi salah satu permasalahan 

lingkungan yang mendorong perlunya pengembangan bioplastik berbasis bahan 

alam yang lebih ramah lingkungan. Penelitian ini bertujuan untuk mengetahui 

potensi limbah eceng gondok (Eichhornia crassipes) dan sisik ikan bandeng 

(Chanos chanos) sebagai biomaterial dalam pembuatan bioplastik serta 

menentukan formulasi terbaik berdasarkan standar SNI 7818:2014. Penelitian ini 

merupakan penelitian eksperimental laboratorik dengan variasi konsentrasi selulosa 

eceng gondok 2%, 4%, 6%, dan 8% serta kitosan sisik ikan bandeng 2% dengan 

penambahan PVA dan gliserol sebagai plasticizer. Proses pembuatan bioplastik 

dilakukan melalui tahap ekstraksi selulosa, ekstraksi kitosan, pencampuran larutan, 

pencetakan, dan pengeringan. Pengujian bioplastik meliputi ketebalan, kuat tarik, 

elongasi, elastisitas, ketahanan air, biodegradabilitas, serta uji kandungan logam 

berat menggunakan metode AAS (Atomic Absorption Spectroscopy). Hasil 

penelitian menunjukkan bahwa kombinasi kedua bahan tersebut mampu 

menghasilkan bioplastik yang dapat terurai secara alami dalam waktu sekitar ±7 

hari, memiliki ketahanan air yang rendah, serta kandungan logam berat Pb sebesar 

0,12 mg/kg dan Cd sebesar 0,01 mg/kg yang masih memenuhi standar SNI 

7818:2014. Namun, nilai kuat tarik yang diperoleh berkisar antara 0,35–3,38 MPa 

dan nilai elongasi 12–750%, sehingga belum memenuhi standar yang ditetapkan 

dalam SNI 7818:2014. Formulasi terbaik dalam penelitian ini diperoleh pada 

perlakuan K2S4, yaitu kombinasi kitosan 2% dan selulosa 4%, karena 

menunjukkan karakteristik paling seimbang dibandingkan perlakuan kombinasi 

lainnya, khususnya pada parameter kuat tarik. Namun, formulasi tersebut belum 

sepenuhnya memenuhi standar SNI 7818:2014, sehingga masih diperlukan 

optimasi komposisi bahan untuk meningkatkan sifat mekanik bioplastik. Hasil 

analisis statistik menggunakan uji Kruskal-Wallis menunjukkan tidak terdapat 

perbedaan yang signifikan antar perlakuan (p 0,187  > 0,05). 

 

Kata kunci: bioplastik, selulosa eceng gondok, kitosan sisik ikan bandeng, 

biodegradable, SNI 7818:2014. 
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ABSTRACT 

 

POTENTIAL OF WATER HYACINTH WASTE (Eichhornia crassipes) AND 

MILKFISH SCALES (Chanos chanos) AS A SOURCE OF  

ECO-FRIENDLY BIOPLASTIC BIOMATERIALS 

 

The increasing accumulation of non-biodegradable plastic waste has become a 

major environmental issue, driving the need for the development of eco-friendly 

bioplastics derived from natural resources. This study aims to evaluate the potential 

of water hyacinth (Eichhornia crassipes) and milkfish scales (Chanos chanos) as 

biomaterials for bioplastic production and to determine the optimal formulation 

based on the SNI 7818:2014 standard. This research employed a laboratory-based 

experimental design using variations of water hyacinth cellulose concentrations 

(2%, 4%, 6%, and 8%) and a fixed 2% chitosan concentration from milkfish scales, 

with the addition of PVA and glycerol as plasticizers. The bioplastic fabrication 

process involved cellulose extraction, chitosan extraction, solution blending, 

casting, and drying. The produced bioplastics were evaluated for thickness, tensile 

strength, elongation, elasticity, water resistance, biodegradability, and heavy metal 

content using Atomic Absorption Spectroscopy (AAS). The results indicated that the 

combination of both materials successfully produced bioplastics that were fully 

biodegradable within approximately 7 days, exhibited low water resistance, and 

contained low levels of heavy metals, with Pb (0.12 mg/kg) and Cd (0.01 mg/kg) 

still meeting the SNI 7818:2014 safety threshold. However, tensile strength (0.35–

3.38 MPa) and elongation (12–750%) did not meet the required standards. The best 

formulation in this study was obtained from the K2S4 treatment, consisting of 2% 

chitosan and 4% cellulose. This formulation showed the most balanced 

characteristics compared to the other combination treatments, particularly in terms 

of tensile strength. However, this formulation has not fully met the requirements of 

SNI 7818:2014; therefore, further optimization of the material composition is still 

needed to improve the mechanical properties of the bioplastic. The result of the 

statistical analysis using the Kruskal-Wallis test indicated that there were no 

significant differences among the treatment (p 1,887 > 0,05). 

 

Keywords: bioplastic, water hyacinth cellulose, milkfish scale chitosan, 

biodegradability, SNI 7818:2014.   
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