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ABSTRAK

Styrofoam merupakan limbah plastik yang sulit terurai secara alami sehingga
berpotensi menimbulkan pencemaran lingkungan. Penelitian ini dilakukan untuk
mengetahui pengaruh penambahan nutrisi terhadap kemampuan larva Tenebrio
molitor dalam mendegradasi styrofoam, menentukan nutrisi yang paling efektif,
mengidentifikasi perubahan gugus fungsi hasil biodegradasi menggunakan Fourier
Transform Infrared Spectroscopy (FTIR), serta mengevaluasi potensi frass sebagai
kompos. Penelitian dilakukan selama 20 hari dengan perlakuan asam amino,
probiotik, soybean lecithin, dan tanpa nutrisi. Analisis data meliputi pengukuran
persentase degradasi styrofoam, identifikasi gugus fungsi menggunakan FTIR,
pengujian kualitas frass dan uji ANOVA Two Way. Hasil penelitian menunjukkan
bahwa asam amino menghasilkan degradasi tertinggi sebesar 60%, sedangkan tanpa
nutrisi menghasilkan degradasi terendah sebesar 26%. Hasil ANOVA menunjukkan
bahwa jenis nutrisi dan waktu biodegradasi berpengaruh signifikan terhadap
persentase degradasi styrofoam (p<0,05). Analisis FTIR menunjukkan adanya
perubahan gugus fungsi yang mengindikasikan terjadinya perubahan struktur kimia
polistirena selama proses biodegradasi. Hasil uji frass menunjukkan bahwa
parameter fosfor, kalium, dan kadar air telah memenuhi standar SNI 19-7030-2004.
Berdasarkan hasil penelitian, asam amino merupakan nutrisi yang paling efektif

dalam meningkatkan biodegradasi styrofoam oleh larva Tenebrio molitor.

Kata Kunci : Biodegradasi, Styrofoam, Tenebrio molitor, Nutrisi, Frass.
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ABSTRACT

Styrofoam is a plastic waste material that is difficult to degrade naturally and has
the potential to cause environmental pollution. This study was conducted to
determine the effect of nutrient supplementation on the ability of Tenebrio molitor
larvae to degrade styrofoam, identify the most effective nutrient, analyze changes
in functional groups resulting from biodegradation using Fourier Transform
Infrared Spectroscopy (FTIR), and evaluate the potential of frass as compost. The
experiment was carried out for 20 days using amino acids, probiotics, soybean
lecithin, and no nutrient addition as treatments. Data analysis included the
measurement of styrofoam degradation percentage, identification of functional
groups using FTIR, frass quality testing, and Two-Way ANOVA. The results showed
that amino acid supplementation resulted in the highest degradation rate of 60%,
while the treatment without nutrient addition produced the lowest degradation rate
of 26%. The ANOVA results indicated that nutrient type and biodegradation time
had a significant effect on the percentage of styrofoam degradation (p<0.05). FTIR
analysis revealed changes in functional groups, indicating alterations in the
chemical structure of polystyrene during the biodegradation process. Frass quality
analysis showed that phosphorus, potassium, and moisture content met the
requirements of SNI 19-7030-2004. Based on the findings, amino acids were the
most effective nutrient for enhancing styrofoam biodegradation by Tenebrio molitor

larvae.

Keywords: Biodegradation, Styrofoam, Tenebrio molitor, Nutrient, Frass
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