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RINGKASAN 

MICHELLE KATHLEEN SIMANJUNTAK. Rancang Bangun Biokonvertor 
Limbah Berkadar Lignoselulosa Tinggi Menggunakan Rayap Tanah. Dibimbing 
oleh ARIEF SABDO YUWONO, YUNI CAHYA ENDRAWATI, dan ARINANA. 
 

Limbah padat perkotaan berkadar lignoselulosa tinggi, seperti dahan ranting, 
daun kering, dan batang kayu, masih didominasi oleh penimbunan maupun 
pembakaran terbuka sehingga berpotensi menimbulkan pencemaran lingkungan. 
Rayap memiliki kemampuan mendegradasi biomassa berlignoselulosa karena 
bersimbiosis dengan protozoa atau bakteri yang berada di dalam saluran 
pencernaannya. Salah satu spesies rayap yang memiliki populasi melimpah adalah 
Coptotermes curvignathus. Penelitian ini bertujuan untuk mengidentifikasi 
karakteristik limbah padat perkotaan berkadar lignoselulosa tinggi yang terkoleksi 
di lokasi penelitian terdiri atas dahan ranting, daun kering dan batang kayu, 
menganalisis kemampuan degradasi rayap tanah terhadap limbah tersebut, 
merancang dan mengevaluasi prototipe biokonvertor sebagai wadah proses 
biokonversi limbah pada kondisi lapangan. 

Penelitian dilaksanakan pada bulan Oktober 2025–Juli 2026 melalui 
pengujian laboratorium dan uji lapangan. Pengujian laboratorium berdasarkan 
Standar Nasional Indonesia (SNI) 7207:2014 dan Japanese Industrial Standard 
(JIS) K 1571:2010 dengan parameter persentase reduksi, Waste Reduction Index 
(WRI), dan Wood Consumption Rate (WCR). Kadar air (KA) limbah dihitung 
menggunakan metode gravimetri. Data dianalisis statistik menggunakan One-Way 
Analysis of  Variance (ANOVA). Biokonvertor dirancang menggunakan AutoCAD 
2026 dan SketchUp 2024, kemudian diuji skala lapangan di dua lokasi yaitu  di 
School of Waste Management (SWAM) dan Stasiun Penelitian Bio-Ekologi Rayap 
Tanah (SPBR) Fakultas Kehutanan dan Lingkungan IPB.  

Limbah berupa kayu dari bagian batang, dahan dan ranting, serta daun. Hasil 
penelitian menunjukkan KA ketiga jenis limbah berkisar antara 12,16%–15,05%. 
Pada pengujian laboratorium, limbah dahan ranting menunjukkan nilai persentase 
reduksi sebesar 28,92% pada metode SNI dan 13,29% pada metode JIS. Uji 
lapangan menunjukkan bahwa biokonvertor mampu mempertahankan kondisi 
mikroklimat yang mendukung aktivitas rayap, ditandai dengan terbentuknya tunnel 
dan terjadinya penurunan massa seluruh jenis limbah. Pada lokasi SWAM, limbah 
dahan ranting mengalami persentase reduksi sebesar 85,21%, sedangkan pada 
SPBR limbah campuran mengalami persentase reduksi sebesar 78,43%. Hasil 
identifikasi rayap menunjukkan bahwa jenis rayap yang menyerang limbah di 
biokonvertor di SWAM ada dua jenis, yaitu Macrotermes sp. dan Coptotermes sp., 
sedangkan di SPBR ditemukan hanya satu jenis rayap yaitu Macrotermes sp. Secara 
keseluruhan, biokonvertor yang dikembangkan mampu mendukung proses 
biodegradasi limbah berkadar lignoselulosa tinggi dan berpotensi menjadi alternatif 
pengelolaan limbah kebun yang lebih ramah lingkungan. 

 
Kata kunci: biokonvertor, Coptotermes curvignathus, limbah lignoselulosa, rayap 

tanah, Waste Reduction Index. 
 



SUMMARY 

MICHELLE KATHLEEN SIMANJUNTAK. Design and Development of a 
Bioconverter for High – Lignocellulosic Waste Using Subterranean Termites. 
Supervised by ARIEF SABDO YUWONO, YUNI CAHYA ENDRAWATI, and 
ARINANA.  

 
Urban solid waste containing high levels of lignocellulose, such as branches 

and twigs, dry leaves, and wood, is still predominantly managed through disposal 
and open burning, which may potentially cause environmental pollution. Termites 
have the ability to degrade lignocellulosic biomass through their symbiotic 
associations with protozoa or bacteria in their digestive tracts. One termite spesies 
with an abundant population is Coptotermes curvignathus. This study aimed to 
identify the characteristics of high-lignocellulose urban solid waste collected at the 
study sites, consisting of branches and twigs, dry leaves, and wood; analyze the 
degradation ability of subterranean termites toward these wastes; and design and 
evaluate a bioconverter prototype as a container for waste bioconversion under field 
conditions. 

The study was conducted from October 2025 to July 2026 through laboratory 
and field testing. Laboratory testing was conducted based on the Indonesian 
National Standard (SNI) 7207:2014 and the Japanese Industrial Standard (JIS) K 
1571:2010, with reduction percentage, Waste Reduction Index (WRI), and Wood 
Consumption Rate (WCR) as the parameters. The moisture content (MC) of the 
waste was determined using the gravimetric method. The data were statistically 
analyzed using One-Way Analysis of Variance (ANOVA). The bioconverter was 
designed using AutoCAD 2026 and SketchUp 2024 and subsequently tested under 
field-scale conditions at two locations, namely the School of Waste Management 
(SWAM) and the Soil Termite Bio-Ecology Research Station (SPBR), Faculty of 
Forestry and Environment, IPB University. 

The waste consisted of wood from trunks, branches and twigs, as well as 
leaves. The results showed that the MC of the three waste types ranged from 
12.16%–15.05%. In the laboratory tests, branches and twigs showed reduction 
percentages of 28.92% using the SNI method and 13.29% using the JIS method. 
Field testing showed that the bioconverter was able to maintain a microclimate that 
supported termite activity, as indicated by the formation of tunnels and mass 
reduction in all waste types. At SWAM, branches and twigs showed a reduction 
percentage of 85.21%, while at SPBR, the mixed waste showed a reduction 
percentage of 78.43%. Termite identification showed that two termite genera, 
namely Macrotermes sp. and Coptotermes sp., attacked the waste in the 
bioconverter at SWAM, whereas only Macrotermes sp. was found at SPBR. Overall, 
the developed bioconverter was able to support the biodegradation of high-
lignocellulose waste and has potential as an environmentally friendly alternative for 
garden waste management. 

 
Keywords: bioconverter, Coptotermes curvignathus, lignocellulosic waste, 

subterranean termites, Waste Reduction Index 
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