
 

---   146   --- 
 

DAFTAR PUSTAKA 

 

Abd-Aziz, S. 2002. Sago Starch and its Utilisation. Journal of Bioscience and Bioengineering, 

94(6), 526-529. 

Abidin, Z., Musadar. 2018. Analisis Persepsi Masyarakat terhadap Pangan Lokal Sagu di Kota 

Kendari Sulawesi Tenggara. Berkala Ilmiah AGRIDEVINA, 7(1), 1-13. 

Agusman, D., Rifky, R., Buono, A.K. 2017. Pengaruh Starter Ragi dalam Proses Pembentukan 

Biogas Limbah Buah. Prosiding Seminar Nasional Teknoka. pp. M37-M43. 

Al Seadi, T., Rutz, D., Prassl, H., Köttner, M., Finsterwalder, T., Volk, S., Janssen, R. 2008. 

Biogas Handbook.–University of Southern Denmark Esbjerg. ISBN 978-87-992962-0-

0. 

Angelidaki, I., Alves, M., Bolzonella, D., Borzacconi, L., Campos, J., Guwy, A., Kalyuzhnyi, 

S., Jenicek, P., Van Lier, J. 2009. Defining the Biomethane Potential (BMP) of Solid 

Organic Wastes and Energy Crops: A Proposed Protocol for Batch Assays. Water 

Science and Technology, 59(5), 927-934. 

Antonopoulou, G., Stamatelatou, K., Lyberatos, G. 2010. Exploitation of Rapeseed and 

Sunflower Residues for Methane Generation through Anaerobic Digestion: the Effect 

of Pretreatment. Proceedings of the 2nd International Conference of Industrial 

Biotechnology. 

Anuar, K., Zul, D. 2014. Potensi Limbah Sagu (Metroxylon sp.) di Kecamatan Tebing Tinggi 

Barat Kabupaten Kepulauan Meranti sebagai Substrat Penghasil Biogas. 

Aremu, M.O., Agarry, S.E. 2012. Comparison of Biogas Production from Cow dung and Pig 

dung under Mesophilic Condition. International Refereed Journal of Engineering and 

Science (IRJES), 1(4), 16-21. 

Arifin, H., Fuady, I., Kuswarno, E. 2017. Analisis faktor yang mempengaruhi persepsi 

mahasiswa terhadap keberadaan perda syariah di Kota Serang. Jurnal Penelitian 

Komonikasi dan Opini Publik, 21(1), 88-101. 

Arifin, M., Saifudin, A., Santosa, A. 2011. Kajian Biogas Sebagai Sumber Pembangkit Tenaga 

Listrik di Pesantren Saung Balong Al-Barokah Majalengka Jawa Barat. Journal of 

Mechatronics, Electrical Power, and Vehicular technology, 02(2), 73-78. 



 

---   147   --- 

Awg-Adeni, D., Abd-Aziz, S., Bujang, K., Hassan, M. 2010. Bioconversion of Sago Residue 

into Value Added Products. African Journal of Biotechnology, 9(14), 2016-2021. 

Ayub, S. 2004. Pupuk Organik Cair Aplikasi dan Manfaatnya. Agromedia Pustaka. Jakarta. 

Balasundaram, N., Meenambal, T., Balasubramanium, N., Loganath, R. 2014. Comparative 

Study of Different Media in the Treatment of Sago Wastewater using HUASB Reactor. 

Nature Environment and Pollution Technology, 13(3), 511. 

Biyatmoko, D., Wijokongko, B. 2016. Persepsi Masyarakat Kabupaten Banjar terhadap 

Pemanfaatan Energi Biogas dan Kualitas Pupuk Limbah Biogas. EnviroScienteae, 

7(1), 1-5. 

Bruun, S., Jensen, L.S., Vu, V.T.K., Sommer, S. 2014. Small-Scale Household Biogas 

Digesters: An Option for Global Warming Mitigation or A Potential Climate Bomb? 

Renewable and Sustainable Energy Reviews, 33, 736-741. 

Budiyono, Khaerunnisa, G., Rahmawati, I. 2013. Pengaruh pH dan Rasio COD: N terhadap 

Produksi Biogas dengan Bahan Baku Limbah Industri Alkohol (Ninasse). Jurnal Prodi 

Teknik Kimia UPN, 11(1). 

Budiyono, Syaichurrozi, I., Sumardiono, S. 2014. Kinetic model of Biogas Yield Production 

from Vinasse at Various Initial pH: Comparison between Modified Gompertz Model 

and First Order Kinetic Model. Research Journal of Applied Sciences, Engineering 

and Technology, 7(13), 2798-2805. 

Budiyono, Widiasa, I.N., Johari, S., Sunarso. 2010. The Kinetic of Biogas Production Rate 

from Cattle Manure in Batch Mode. International Journal of Chemical and Biological 

Engineering, 3(1), 39-44. 

Chala, B., Oechsner, H., Muller, J. 2019. Introducing Temperature as Variable Parameter into 

Kinetic Models for Anaerobic Fermentation of Coffee Husk, Pulp and Mucilage. 

Applied Sciences, 9(3), 412. 

Chandra, R., Takeuchi, H., Hasegawa, T., Kumar, R. 2012. Improving biodegradability and 

biogas production of wheat straw substrates using sodium hydroxide and hydrothermal 

pretreatments. Energy, 43(1), 273-282. 

Chen, Y., Yang, G., Sweeney, S., Feng, Y. 2010. Household Biogas Use in Rural China: A 

Study of Opportunities and Constraints. Renewable and Sustainable Energy Reviews, 

14(1), 545-549. 



 

---   148   --- 
 

Comino, E., Rosso, M., Riggio, V. 2010. Investigation of Increasing Organic Loading Rate in 

The Co-Digestion of Energy Crops and Cow Manure Mix. Bioresource technology, 

101(9), 3013-3019. 

Danarto, S.A., Hapsari, L. 2016. Biomass and carbon stock estimation inventory of Indonesian 

bananas (Musa spp.) and its potential role for land rehabilitation. BIOTROPIA-The 

Southeast Asian Journal of Tropical Biology, 22(2), 102-108. 

Darmawi, D. 2012. Peranan tenaga kerja keluarga dalam usaha pemeliharaan sapi di 

Kabupaten Tanjung Jabung Barat. Jurnal Ilmiah Ilmu-Ilmu Peternakan, 15(2), 48-58. 

Deepanraj, B., Sivasubramanian, V., Jayaraj, S. 2015. Kinetic study on The Effect of 

Temperature on Biogas Production using A Lab Scale Batch Reactor. Ecotoxicology 

and Environmental Safety, 121, 100-104. 

Devianti, O.K.A., Tjahjaningrum, I.T.D. 2017. Studi Laju Dekomposisi Serasah Pada Hutan 

Pinus di Kawasan Wisata Taman Safari Indonesia II Jawa Timur. Jurnal Sains dan 

Seni ITS, 6(2), E87-E91. 

Dewi, A.M.P., Kusumaningrum, M.Y., Edowai, D.N., Pranoto, Y., Darmadji, P. 2017a. 

Ekstraksi dan Karakterisasi Selulosa Dari Limbah Ampas Sagu. Prosiding SNST 

Fakultas Teknik, 1(1). 

Dewi, F.A., Kurnani, B.A., Marlina, E.T. 2017b. Potensi Sludge Biogas Feses Sapi Perah 

sebagai Sumber Bakteri Anaerob Penghasil Gas Metana. Students e-Journal, 6(1). 

Dhiputra, K., Made, I., Jonatan Numberi, J., Ekayuliana, A. 2015. Pemanfaatan Ampas Ela 

Sagu sebagai Bioetanol untuk Kebutuhan Bahan Bakar Rumah Tangga di Provinsi 

Papua. 

Energi, K., Mineral, S. 2006. Kebijakan Energi Nasional dalam Konteks Pengembangan 

Biofuel di Indonesia. Makalah disampaikan pada simposium Biodiesel Indonesia. 

Institut Pertanian Bogor dan Forum Biodiesel Indonesia. Jakarta. pp. 5-6. 

Fadillah, N. 2015. Gambaran Perilaku Tenaga Kerja dan Pelaksanaan Program Kesehatan dan 

Keselamatan Kerja (K3) Konstruksi dalam Pembangunan Balai Diklat BPK-RI 

Makassar oleh PT. Wijaya Karya (Persero) Tbk, Universitas Islam Negeri Alauddin 

Makassar. 



 

---   149   --- 

Fajrin, J., Hariyadi, H., Marchelina, N. 2017. Aplikasi Metode Eksperimen Response Surface 

Untuk Mengoptimalkan Kuat Tekan Bata Non Bakar. Jurnal Rekayasa Sipil (JRS-

Unand), 13(2), 79-90. 

Fang, C., Schmidt, J.E., Cybulska, I., Brudecki, G.P., Frankær, C.G., Thomsen, M.H. 2015. 

Hydrothermal pretreatment of date palm (Phoenix dactylifera L.) leaflets and rachis to 

enhance enzymatic digestibility and bioethanol potential. BioMed research 

international, 2015. 

Fatriasari, W., Hermiati, E. 2016. Lignocellulosic biomass for bioproduct: its potency and 

technology development. Journal of Lignocellulose Technology, 1(1), 1-14. 

Fatriasari, W., Syafii, W., Wistara, N., Syamsu, K., Prasetya, B. 2014. The Characteristic 

Changes of Betung Bamboo (Dendrocalamus asper) Pretreated by Fungal 

Pretreatment. Int J Renew Energy Dev, 3(2), 133-143. 

Fithry, Y. 2010. Pengaruh Penambahan cairan rumen sapi pada pembentukan biogas dari 

sampah buah mangga dan semangka, [Yogyakarta]: Universitas Gadjah Mada. 

Flach, M. 1997. Sago palm. Metroxylon sagu Rottb. International Plant Genetic Resources 

Institute. 

Flach, M., Schuiling, D.L. 1988. Revival of an Ancient Starch Crop: A Review of The 

Agronomy of The Sago Palm. Agroforestry systems, 7(3), 259-281. 

Gani, I., Amalia, S. 2008. Alat Analisis Data: Aplikasi Statistik untuk Penelitian Bidang. 

Penerbit Andi. 

Girija, D., Deepa, K., Xavier, F., Antony, I., Shidhi, P. 2013. Analysis of Cow Dung 

Microbiota—A Metagenomic Approach. Indian Journal of Biotechnology 12(3), 372-

378. 

Gong, L., Yang, X., Wang, Z., Zhou, J., You, X. 2019. Impact of Hydrothermal Pre-Treatment 

on The Anaerobic Digestion of Different Solid–Liquid Ratio Sludges and Kinetic 

Analysis. Royal Society of Chemistry Advances, 9(33), 19104-19113. 

Gunam, I.B.W., Wartini, N.M., Anggreni, A., Suparyana, P.M. 2011. Delignifikasi Ampas 

Tebu Dengan Larutan Natrium Hidroksida Sebelum Proses Sakaraifikasi Secara 

Enzimatis Menggunakan Enzim Selulase Kasar Dari Aspergillus Niger Fnu 6018. 

Jurnal teknologi indonesia, 34(3), 24-32. 



 

---   150   --- 
 

Haedar, Kasran, M. 2017. Kelayakan Financial dan Ekonomi Usaha Pembuatan Pakan Ternak 

Limbah Ampas Sagu (Metroxylon sago). Jurnal Manajemen STIE Muhammadiyah 

Palopo, 3(1), 37-51. 

Hagen, L.H., Vivekanand, V., Pope, P.B., Eijsink, V.G., Horn, S.J. 2015. The Effect of 

Storage Conditions on Microbial Community Composition and Biomethane Potential 

in A Biogas Starter Culture. Applied Microbiology and Biotechnology, 99(13), 5749-

5761. 

Hakim, M.Y. 2013. Persepsi Masyarakat Kabupaten Natuna Mengenai Manfaat Hutan dan 

Dampak Kerusakan Hutan. 

Hammado, N., Utomo, S., Budiyono. 2020. Characteristic Lignocellulose of Sago Solid Waste 

for Biogas Production. Journal of Applied Engineering Science, 18(2). 

Hammado, N., Utomo, S., Budiyono. 2018. Physicochemical Characteristic of Sago Hampas 

and Sago Wastewater in Luwu Regency. E3S Web of Conferences. EDP Sciences. pp. 

07007. 

Harahap, F.M. 2018. Pra Rancangan Pabrik Pembuat Biogas dari Limbah Cair Kelapa Sawit 

Sebagai Sumber Energi Listrik, Vol. 5, e-Proceeding of Engineering. Medan: 

Universitas Sumatera Utara, pp. 5770. 

Harihastuti, N. 2015. Kajian Penggunaan Karbon Aktif dan Zeolit secara Terintegrasi dalam 

Pembuatan Biomethane Berbasis Biogas. Journal of Industrial Research (Jurnal Riset 

Industri), 8(1), 65-72. 

Harsanto, P.B. 1986. Budidaya dan Pengolahan Sagu. Kanisius. 

Haryanto, B., Pangloli, P. 1992. Potensi dan Pemanfaatan Sagu. Kanisius. 

Herdiansyah, H. 2010. Metodologi penelitian kualitatif untuk ilmu-ilmu sosial. Jakarta: 

Salemba Humanika, 8. 

Hidayat, M.R. 2013. Bahan lignoselulosa dalam proses produksi bioetanol. Biopropal Industri, 

4, 33-48. 

Hong, C., Haiyun, W. 2010. Optimization of Volatile Fatty Acid Production with Co-Substrate 

of Food Wastes and Dewatered Excess Sludge using Response Surface Methodology. 

Bioresource technology, 101(14), 5487-5493. 



 

---   151   --- 

Igoni, A.H., Abowei, M.F., Ayotamuno, J.M., Eze, C.L. 2007. Effect of total solids 

concentration of municipal solid waste in anaerobic batch digestion on the biogas 

produced. Journal of food agriculture and environment, 5(2), 333. 

Indonesia, P.R. 2006. Peraturan Presiden Republik Indonesia Nomor 5 Tahun 2006 Tentang 

Kebijakan Energi Nasional. Jakarta: Batan Pertahanan Nasional. 

Irawan, N., Astuti, S.P. 2006. Mengolah Dara Statistik dengan Mudah Menggunakan Minitab 

14. Penerbit Andi Jogjakarta. 

Irianto, A. 2005. Patologi ikan teleostei, Gadjah Mada University Press. Yogyakarta. 

Irsyad, F., Yanti, D. 2016. Evaluasi Tekno-Ekonomi Pemanfaatan Biogas Skala Rumah 

Tangga Sebagai Sumber Energi Alternatif Ramah Lingkungan. Jurnal Teknologi 

Pertanian Andalas, 20(2), 73-79. 

Ishola, M., Millati, R., Syamsiah, S., Cahyanto, M., Niklasson, C., Taherzadeh, M. 2012. 

Structural Changes of Oil Palm Empty Fruit Bunch (OPEFB) after Fungal and 

Phosphoric Acid Pretreatment. Molecules, 17(12), 14995-15012. 

Islam, M.R., Rahman, S.M.E., Rahman, M.M., Oh, D.H., Ra, C.S. 2010. The Effects of 

Biogas Slurry on The Production and Quality of Maize Fodder. Turkish Journal of 

Agriculture and Forestry, 34(1), 91-99. 

Isnan, W., Muin, N., Hayati, N. 2019. Perception and Motivation of Farmers in the 

Development of Natural Silk Business in Soppeng Regency Sulawesi Selatan. Jurnal 

Wasian, 6(1), 01-10. 

Jong, F. 2005. An Urgent Need to Expedite The Comercialization of The Sago Industries. 

Proc. Of the Eight Intern. Symp. On Sago Palm Development and Utilization. 

Jayapura. pp. 25-34. 

Kabir, M.M., Rajendran, K., Taherzadeh, M.J., Horváth, I.S. 2015. Experimental and 

economical evaluation of bioconversion of forest residues to biogas using organosolv 

pretreatment. Bioresource technology, 178, 201-208. 

Kamaruddin, A., Abdul, K., Siregar, N., Agustina, E., Almansyah, M., Yamin, E.H., 

Purwanto, Y. 1999. Energi dan listrik pertanian. Institut Pertanian Bogor. Bogor. 

Kangmin, L., Ho, M.-W. 2006. Biogas China. Institute of Science in Society Press Release, 

2(10), 06. 



 

---   152   --- 
 

Karim, A., Tie, A., Manan, D., Zaidul, I. 2008. Starch from The Sago (Metroxylon sagu) Palm 

Tree—Properties, Prospects, and Challenges as A New Industrial Source for Food and 

Other Uses. Comprehensive Reviews in Food Science and Food Safety, 7(3), 215-228. 

Karman, I., Umam, K., Witarto, A.B. 2019. Uji Efektifitas Feses Ternak (Sapi, Kerbau dan 

Kuda) terhadap Produksi Biogas yang Dihasilkan di Dusun Batu Alang, Sumbawa. 

Jurnal TAMBORA, 3(3), 101-106. 

Karthika, C., Vennilamani, N., Pattabhi, S., Sekar, M. 2010. Utilization of Sago Waste as An 

Adsorbent for The Removal of Pb (II) from Aqueous Solution: Kinetic and Isotherm 

Studies. International Journal of Engineering Science and Technology, 2(6), 1867-

1879. 

Karyawanti, M., Sutrisno, S., Jalius, J. 2018. Karakteristik Geokimia dan Komposisi Mineral 

Serta Isolasi dan Identifikasi Kandungan Selulosa pada Kayu Petrisian dan In-Situ 

Araucarioxylon di Kawasan Geopark Merangin. Jurnal Pembangunan Berkelanjutan, 

1(2), 66-81. 

Kasmir, S. 2015. Studi Kelayakan Bisnis: Edisi Revisi. Prenada Media. 

Kato, S., Haruta, S., Cui, Z.J., Ishii, M., Igarashi, Y. 2005. Stable Coexistence of Five 

Bacterial Strains as A Cellulose-Degrading Community. Applied and Environmental 

Microbiology, 71(11), 7099-7106. 

Keshwani, D.R., Cheng, J.J. 2010. Microwave‐Based Alkali Pretreatment of Switchgrass and 

Coastal Bermudagrass for Bioethanol Production. Biotechnology Progress, 26(3), 644-

652. 

Khoiyangbam, R. 2011. Environmental Implications of Biomethanation in Conventional 

Biogas Plants. Iranica Journal of Energy and Environment, 2(2), 181-187. 

Kinney, T., Masiello, C., Dugan, B., Hockaday, W., Dean, M., Zygourakis, K., Barnes, R. 

2012. Hydrologic properties of biochars produced at different temperatures. Biomass 

and Bioenergy, 41, 34-43. 

Koike, S., Yoshitani, S., Kobayashi, Y., Tanaka, K. 2003. Phylogenetic Analysis of Fiber-

Associated Rumen Bacterial Community and PCR Detection of Uncultured Bacteria. 

FEMS Microbiology Letters, 229(1), 23-30. 



 

---   153   --- 

Krause, D., Nagaraja, T., Wright, A., Callaway, T. 2013. Board-Invited Review: Rumen 

Microbiology: Leading The Way in Microbial Ecology. Journal of Animal Science, 

91(1), 331-341. 

Kumoro, A., Ngoh, G., Hasan, M., Ong, C., Teoh, E. 2008. Conversion of Fibrous Sago 

(Metroxylon sagu) Waste into Fermentable Sugar via Acid and Enzymatic Hydrolysis. 

Asian Journal of Scientific Research, 1(4), 412-420. 

Kusdiana, D. 2008. Kondisi Riil Kebutuhan Energi di Indonesia dan Sumber-sumber Energi 

Alternatif Terbarukan. Dirjen Listrik dan Pemanfaatan Energi, Departemen ESDM. 

Kusumasari, A.C., Muryanto, M. 2019. Pemanfaatan Limbah Biogas Sapi sebagai Media 

Tanam Perbenihan Jambu Biji. Agrosains: Jurnal Penelitian Agronomi, 21(2), 39-42. 

Lakuy, H., Limbongan, J. 2003. Beberapa Hasil Kajian dan Teknologi yang Diperlukan untuk 

Pengembangan Sagu di Provinsi Papua. Prosiding Seminar Nasional Sagu, Manado.. 

Pusat Penelitian dan Pengembangan Perkebunan. pp. pp. 41-47. 

Leke, L., Ogbanje, A.A., Terfa, D.H., Ikyaagba, T. 2013. Production of Biogas from Maize 

Cobs. International Journal of Energy and Environment, 4(1), 153-160. 

Li, K., Zhu, H., Zhang, Y., Zhang, H. 2017. Characterization of The Microbial Communities 

in Rumen Fluid Inoculated Reactors for The Biogas Digestion of Wheat Straw. 

Sustainability, 9(2), 243. 

Li, Y., Park, S.Y., Zhu, J. 2011. Solid-State Anaerobic Digestion for Methane Production from 

Organic Waste. Renewable and sustainable energy reviews, 15(1), 821-826. 

Liew, L.N., Shi, J., Li, Y. 2011. Enhancing the solid-state anaerobic digestion of fallen leaves 

through simultaneous alkaline treatment. Bioresource Technology, 102(19), 8828-

8834. 

Ligus, M. 2017. Evaluation of Economic, Social and Environmental Effects of Low-Emission 

Energy Technologies Development in Poland: A Multi-Criteria Analysis with 

Application of a Fuzzy Analytic Hierarchy Process (FAHP). Energies, 10(10), 1550. 

Lim, J.K. 2006. Preparation and Characterization of Carboxymethyl Sago Waste and its 

Hydrogel, Universiti Putra Malaysia. 

Lin, Y.-W., Tuan, N.N., Huang, S.-L. 2016. Metaproteomic Analysis of The Microbial 

Community Present in A Thermophilic Swine Manure Digester to Allow Functional 



 

---   154   --- 
 

Characterization: A Case Study. International Biodeterioration & Biodegradation, 

115, 64-73. 

Lismeri, L., Zari, P.M., Novarani, T., Darni, Y. 2016. Sintesis selulosa asetat dari limbah 

batang ubi kayu. Jurnal Rekayasa Kimia & Lingkungan, 11(2), 82-91. 

Liu, Q., Wang, S., Zheng, Y., Luo, Z., Cen, K. 2008. Mechanism study of wood lignin 

pyrolysis by using TG–FTIR analysis. Journal of Analytical and Applied Pyrolysis, 

82(1), 170-177. 

Lubis, A. 2011. Energi Terbarukan dalam Pembangunan Berkelanjutan. Jurnal Teknologi 

Lingkungan, 8(2), 155-162. 

Malensang, J.S., Komalig, H., Hatidja, D. 2013. Pengembangan Model Regresi Polinomial 

Berganda pada Kasus Data Pemasaran. Jurnal Ilmiah Sains, 12(2), 149-152. 

Mangoensoekarjo, S., Semangun, H. 2005. Manajemen Agrobisnis Kelapa Sawit. Gadjah 

Mada Universty Press. Yogyakarta. 

Manyamsari, I., Mujiburrahmad, M. 2014. Karakteristik Petani dan Hubungannya dengan 

Kompetensi Petani Lahan Sempit (Kasus: di Desa Sinar Sari Kecamatan Dramaga 

Kab. Bogor Jawa Barat). Jurnal Agrisep, 15(2), 58-74. 

Matin, H.H.A. 2018. Biogas Production from Rice Husk Waste by using Solid State 

Anaerobic Digestion (SSAD) Method. E3S Web of Conferences. EDP Sciences. pp. 

02007. 

McClatchey, W., Manner, H.I., Elevitch, C.R. 2006. Metroxylon amicarum, M. paulcoxii, M. 

sagu, M. salomonense, M. vitiense, and M. warburgii (sago palm). Traditional Trees of 

Pacific Islands: Their Culture, Environment, and Use. Permanent Agricultural 

Resources, Holualoa, Hawai ‘i, 491-512. 

Mel, M., Kamaruddin, M.H., Agusnimar. 2012. Potential Biogas Energy from Sago 

Processing Effluent. 39-42. 

Melillo, J.M., Aber, J.D., Muratore, J.F. 1982. Nitrogen and Lignin Control of Hardwood Leaf 

Litter Decomposition Dynamics. Ecology, 63(3), 621-626. 

Metaragakusuma, A.P., Katsuya, O., Bai, H. 2016. An Overview of The Traditional Use of 

Sago for Sago-Based Food Industry in Indonesia. KnE Life Sciences, 3(3), 119-124. 



 

---   155   --- 

Mirahmadi, K., Kabir, M.M., Jeihanipour, A., Karimi, K., Taherzadeh, M. 2010. Alkaline 

pretreatment of spruce and birch to improve bioethanol and biogas production. 

BioResources, 5(2), 928-938. 

Mirmohamadsadeghi, S., Karimi, K., Zamani, A., Amiri, H., Horváth, I.S. 2014. Enhanced 

Solid-State Biogas Production from Lignocellulosic Biomass by Organosolv 

Pretreatment. BioMed research international, 2014, 1-6. 

Mohammed, M., Egyir, I., Donkor, A., Amoah, P., Nyarko, S., Boateng, K., Ziwu, C. 2017. 

Feasibility Study for Biogas Integration into Waste Treatment Plants in Ghana. 

Egyptian Journal of Petroleum, 26(3), 695-703. 

Molino, A., Nanna, F., Ding, Y., Bikson, B., Braccio, G. 2013. Biomethane Production by 

Anaerobic Digestion of Organic Waste. Fuel, 103, 1003-1009. 

Monlau, F., Latrille, E., Da Costa, A.C., Steyer, J.-P., Carrère, H. 2013. Enhancement of 

Methane Production from Sunflower Oil Cakes by Dilute Acid Pretreatment. Applied 

energy, 102, 1105-1113. 

Monteiro, E., Mantha, V., Rouboa, A. 2011. Prospective Application of Farm Cattle Manure 

for Bioenergy Production in Portugal. Renewable Energy, 36(2), 627-631. 

Montgomery, D.C. 2017. Design and Analysis of Experiments. John wiley & sons. 

Mood, S.H., Golfeshan, A.H., Tabatabaei, M., Jouzani, G.S., Najafi, G.H., Gholami, M., 

Ardjmand, M. 2013. Lignocellulosic Biomass to Bioethanol, A Comprehensive 

Review with A Focus on Pretreatment. Renewable and Sustainable Energy Reviews, 

27, 77-93. 

Mosier, N., Wyman, C., Dale, B., Elander, R., Lee, Y., Holtzapple, M., Ladisch, M. 2005. 

Features of promising technologies for pretreatment of lignocellulosic biomass. 

Bioresource technology, 96(6), 673-686. 

Moya, D., Aldás, C., López, G., Kaparaju, P. 2017. Municipal Solid Waste as A Valuable 

Renewable Energy Resource: A Worldwide Opportunity of Energy Recovery by Using 

Waste-To-Energy Technologies. Energy Procedia, 134, 286-295. 

Nadliriyah, N., Triwikantoro, T. 2014. Pemurnian Produk Biogas dengan Metode Absorbsi 

Menggunakan Larutan Ca (OH) 2. Jurnal Sains dan Seni ITS, 3(2), B107-B111. 



 

---   156   --- 
 

Nanlohy, H., Bambang, A.N., Ambaryanto, A., Hutabarat, S. 2014. Analisis Persepsi 

Masyarakat terhadap Pengelolaan Kawasan Mangrove Teluk Kotania. Jurnal Wilayah 

dan Lingkungan, 2(1), 89-98. 

Nazir, M. 1991. Biogas Plants Construction Technology for Rural Areas. Bioresource 

Technology, 35(3), 283-289. 

Nggobe, M. 2005. aThe Utilizing by Product of Sago as Feed for Poultry in Papua. Eight 

International Sago Symposium in Jayapura, Indonesia. Japan Society for the 

Promotion Science. 

Niesner, J., Jecha, D., Stehlík, P. 2013. Biogas Upgrading Technologies: State of Art Review 

in European Region. Chem Eng Trans, 35, 517-522. 

Nishiyama, S., Okazaki, M., Katsumi, N., Honda, Y., Tsujimoto, M. 2015. Surface charge on 

sago starch granules. Sago Palm, 23, 77-83. 

Nomanbhay, S.M., Hussain, R., Palanisamy, K. 2013. Microwave-assisted alkaline 

pretreatment and microwave assisted enzymatic saccharification of oil palm empty 

fruit bunch fiber for enhanced fermentable sugar yield. Journal of Sustainable 

Bioenergy Systems, 3(1), 7. 

Novarianto, H. 2012. Sumber Daya Genetik Sagu Mendukung Pengembangan Sagu di 

Indonesia. Laporan Balai Penelitian Tanaman Palma, Manado. 

Novia, S., Purboyo, G.T. 2017. Pengaruh Konsentrasi Natrium Hidroksida Saat Pretreatment 

dan Waktu Fermentasi Terhadap Kadar Bioetanol dari Daun Nanas. Jurnal Teknik 

Kimia, 21(3). 

Nugraha, W.D., Ardinata, I.H., Kencanawardhani, L.G., Matin, H.H.A. 2017. The Influence of 

Total Solid (TS) Content to Biogas Production from Rice Husk Waste During Solid 

State Anaerobic Digestion (SS-AD). Advanced Science Letters, 23(3), 2204-2206. 

Numberi, F. 2011. Sagu: Potensi yang Masih Terabaikan. PT. Bhuana Ilmu Populer. Jakarta 

Barat. 

Numberi, J.J. 2018. Karakterisasi Ampas Sagu sebagai Bahan Bakar Bioetanol untuk 

Kebutuhan Energi Rumah Tangga di Provinsi Papua. 87-95. 



 

---   157   --- 

Nuryanti, L., Muria, S.R., Chairul. 2014. Pembuatan Bioetanol dari Limbah Padat Sagu 

Menggunakan Enzim Selulase dan Yeast Saccharomyces cerevisiae dengan Proses 

Simultaneous Sacharificatian And Fermentation (SSF), Riau University. 

Ogunwande, G., Adanikin, B., Adesanwo, O. 2018. Comparative evaluation and kinetics of 

biogas yield from duckweed (Lemna minor) co-digested with water hyacinth 

(Eichhornia crassipes). Ife Journal of Science, 20(3), 649-661. 

Ouda, O.K., Raza, S.A., Al-Waked, R., Al-Asad, J.F., Nizami, A.-S. 2017. Waste-to-Energy 

Potential in The Western Province of Saudi Arabia. Journal of King Saud University-

Engineering Sciences, 29(3), 212-220. 

Padang, Y., Nurchayati, Suhandi. 2011. Meningkatkan Kualitas Biogas dengan Penambahan 

Gula. Jurnal Teknik Rekayasa, 12(1), 53-62. 

Paimin, F.B. 2001. Alat Pembuat Biogas dari Batu Bata. Depok: Panebar Swadaya. 

Palanisamy, A., Rajasekaran, P. 1986. Impact of Addition of Sago Factory Effluent on The 

Biodigestion of Wastes. National Seminar on Microbial Ecology, Coimbatore, 23-24 

Jan 1986, India. 

Pang, Y., Liu, Y., Li, X., Wang, K., Yuan, H. 2008. Improving biodegradability and biogas 

production of corn stover through sodium hydroxide solid state pretreatment. Energy & 

Fuels, 22(4), 2761-2766. 

Parkin, G.F., Owen, W.F. 1986. Fundamentals of anaerobic digestion of wastewater sludges. 

Journal of Environmental Engineering, 112(5), 867-920. 

Peraturan, P., Daerah, O.K.P.S. 2001. Peraturan Pemerintah Republik Indonesia Nomor 82 

Tahun 2001. Tentang Pengelolaan Kualitas Air dan Pengendalian Pencemaran Air. 

Permana, W.S., Nugraha, W.D., Syafrudin, S. 2017. Pengaruh Perlakuan Pendahuluan NaOH 

terhadap Produksi Biogas dari Limbah Sekam Padi dengan Metode Solid State 

Anaerobic Digestion (SS-AD). Jurnal Teknik Lingkungan, 6(3), 1-11. 

Phang, S., Miah, M., Yeoh, B., Hashim, M. 2000. Spirulina Cultivation in Digested Sago 

Starch Factory Wastewater. Journal of Applied Phycology, 12(3), 395-400. 

Polprasert, C., Koottatep, T. 2007. Organic Waste Recycling. IWA publishing. 



 

---   158   --- 
 

Pramanik, S.K., Suja, F.B., Porhemmat, M., Pramanik, B.K. 2019. Performance and Kinetic 

Model of A Single-Stage Anaerobic Digestion System Operated at Different 

Successive Operating Stages for the Treatment of Food Waste. Processes, 7(9), 600. 

Prastowo, B. 2015. Potensi Sektor Pertanian sebagai Penghasil dan Pengguna Energi 

Terbarukan. Perspektif, 6(2), 85-93. 

Quek, S., Wase, D., Forster, C. 1998. The Use of Sago Waste for The Sorption of Lead and 

Copper. Water Sa, 24(3), 251-256. 

Rahmawaty, F., Susanto, H.T. 2014. Penerapan Metode Permukaan Respon Untuk 

Optimalisasi Proses Sealing Pada Pengemasan Produk Makanan Jelly. MATHunesa 

(Jurnal Ilmiah Matematika), 3(1). 

Rahmidar, L., Wahidiniawati, S., Sudiarti, T. 2018. PEMBUATAN DAN KARAKTERISASI 

METIL SELULOSA DARI BONGGOL DAN KULIT NANAS (Ananas comosus). 

Alotrop, 2(1). 

Rambat, R., Aprilita, N.H., Rusdiarso, B. 2015. Aplikasi Limbah Kulit Buah Kakao sebagai 

Media Fermentasi Asam Laktat untuk Bahan Baku Bioplastik. Jurnal Kimia dan 

Kemasan, 37(2), 111-122. 

Randhawa, G.K., Kullar, J.S. 2011. Bioremediation of Pharmaceuticals, Pesticides, and 

Petrochemicals with Gomeya/Cow Dung. International Scholarly Research Notices, 

2011, 1-7. 

Rasheed, R., Yasar, A., Tabinda, A.B., Khan, N., Su, Y., Afzaal, M. 2016. Techno-Economic 

Impacts of Innovative Comercial Industrial Scale Bioenergy Plant in Pakistan. 

Pakistan Journal of Agricultural Sciences, 53(3). 

Ridlo, R. 2017. Dasar-dasar Fermentasi Anaerobik. BPPT. PTSEIK. 

Rifat, A., Paramaswari, S., Abdullah, N., Sekaran, M., Vikineswary, S. 2003. Optimization of 

Laccase Productivity During Solid Substrate Fermentation of Sago Hampas by 

Pycnoporus sanguineus. Malaysian Journal of Science, 22(1), 35-42. 

Risanto, L., Anita, S., Fatriasari, W., Prasetyo, K. 2012. Biological Pretreatment of Oil Palm 

Empty Fruit Bunch Fiber by Mixed Culture Two White Rot Fungi. Proceedings of the 

5th Indonesian Biotechnology Conference An International Forum. Mataram, 

Indonesia. pp. 4-7. 



 

---   159   --- 

Romano, R.T., Zhang, R., Teter, S., McGarvey, J.A. 2009. The effect of Enzyme Addition on 

Anaerobic Digestion of JoseTall Wheat Grass. Bioresource technology, 100(20), 4564-

4571. 

Ruddle, K., Johnson, D., Townsend, P.K., Rees, J.D. 1978. Palm Sago. A Tropical Starch 

from Marginal Lands. University Press of Hawaii. 

Saha, B.C., Cotta, M.A. 2006. Ethanol production from alkaline peroxide pretreated 

enzymatically saccharified wheat straw. Biotechnology progress, 22(2), 449-453. 

Sangeetha, V., Sivakumar, V. 2016. Biogas Production from Synthetic Sago Wastewater by 

Anaerobic Digestion: Optimization and Treatment. Chemical Industry and Chemical 

Engineering Quarterly, 22(1), 33-39. 

Santoso, B., Sakakura, K., Naito, H., Ohmi, M., Nishimura, Y., Uchiyama, T., Itaya, A., 

Hisamatsu, M., Ehara, H., Mishima, T. 2015. Effects of micro powder milling on 

physicochemical properties of sago starch. Journal of Applied Glycoscience, jag. JAG-

2015_008. 

Sari, R.P., Holilulloh, H., Yanzi, H. 2015. Faktor-faktor Yang Mempengaruhi Pola Pikir 

Masyarakat Terhadap Pentingnya Pendidikan Di Desa Cugung. Jurnal Kultur 

Demokrasi, 3(7). 

Saritha, M., Arora, A. 2012. Biological pretreatment of lignocellulosic substrates for enhanced 

delignification and enzymatic digestibility. Indian journal of microbiology, 52(2), 122-

130. 

Sastrohamidjojo, H. 2018. Dasar-dasar spektroskopi. UGM PRESS. 

Setiadi, D. 2015. Pengantar Ilmu Lingkungan. 1 ed. PT. Penerbit IPB Press, Bogor-Indonesia. 

Simamora, S., Salundik, S.W. 2006. Membuat Biogas; Pengganti Bahan Bakar Minyak & Gas 

dari Kotoran Ternak. AgroMedia. 

Simbolon, A.R. 2017. Karakteristik dan sikap peduli lingkungan masyarakat Pesisir Kawasan 

Cilincing DKI Jakarta. Pro-Life, 4(3), 456-466. 

Singh, R., Mishra, S. 2005. Biofuels from Biomass. 47-50  



 

---   160   --- 
 

Singhal, R.S., Kennedy, J.F., Gopalakrishnan, S.M., Kaczmarek, A., Knill, C.J., Akmar, P.F. 

2008. Industrial Production, Processing, and Utilization of Sago Palm-Derived 

Products. Carbohydrate polymers, 72(1), 1-20. 

Siregar, Y.I. 2014. Hubungan antara kondisi sosial ekonomi dengan persepsi, sikap, dan 

perilaku masyarakat Kabupaten Kerinci pada Hutan Taman Nasional Kerinci Seblat 

(TNKS). Jurnal Ilmu Lingkungan, 8(2), 197-213. 

Sørensen, B. 2007. Renewable energy conversion, transmission, and storage. Elsevier. 

Soundar, S., Chandra, T. 1987. Cellulose Degradation by A Mixed Bacterial Culture. Journal 

of Industrial Microbiology, 2(5), 257-265. 

Syakir, M., Karmawati, E. 2013. Potensi Tanaman Sagu (Metroxylon spp) sebagai Bahan 

Baku Bioenergi. Perspektif, 12, 57-64. 

Taher, A., Hubeis, A.V.S. 2009. Persepsi mahasiswa terhadap kesadaran gender. Jurnal 

Penyuluhan, 5(2). 

Taherzadeh, M.J., Karimi, K. 2008. Pretreatment of lignocellulosic wastes to improve ethanol 

and biogas production: a review. International journal of molecular sciences, 9(9), 

1621-1651. 

Tenda, E., Mangindaan, H., Kumaunang, J. 2003. Eksplorasi jenis-jenis sagu potensialdi 

Sulawesi Tenggara. Makalah Poster Pada Seminar Nasional Sagu Untuk Ketahanan 

Pangan. Manado. 

Thaiyibah, N., Alimuddin, A., Panggabean, A.S. 2016. Pembuatan Dan Karakterisasi 

Membran Selulosa Asetat-pvc Dari Eceng Gondok (Eichhornia Crassipes) Untuk 

Adsorpsi Logam Tembaga (II). Jurnal Kimia Mulawarman, 14(1). 

Thangavelu, S.K., Rajkumar, T., Pandi, D.K., Ahmed, A.S., Ani, F.N. 2019. Microwave 

Assisted Acid Hydrolysis for Bioethanol Fuel Production from Sago Pith Waste. Waste 

Management, 86, 80-86. 

Thivyah, B. 2019. Zero Waste of Sago Industry. Research Communication in Engineering 

Science & Technology, 3, 30. 

Thu, C.T.T., Cuong, P.H., Van Chao, N., Trach, N.X., Sommer, S.G. 2012. Manure 

Management Practices on Biogas and Non-Biogas Pig Farms in Developing 



 

---   161   --- 

Countries–using Livestock Farms in Vietnam as An Example. Journal of Cleaner 

Production, 27, 64-71. 

Tuesorn, S., Wongwilaiwalin, S., Champreda, V., Leethochawalit, M., Nopharatana, A., 

Techkarnjanaruk, S., Chaiprasert, P. 2013. Enhancement of Biogas Production from 

Swine Manure by A Lignocellulolytic Microbial Consortium. Bioresource Technology, 

144, 579-586. 

Umar, H. 2005. Riset Manajemen Sumber Daya Manusia dalam Organisasi. Jakarta: PT 

Gramadia Pustaka Utama. 

Utami, A.S., Sunarti, T.C., Isono, N., Hisamatsu, M., Ehara, H. 2014. Preparation of 

biodegradable foam from sago residue. Sago Palm, 22, 1-5. 

Vincent, M.A. 2015. Simultaneous Co-Saccharification and Fermentation of Sago Hampas for 

Bioethanol Production. Agricultural Engineering International: CIGR Journal, 17(2), 

160-167. 

Wahyuni, S. 2013. Panduan Praktis Biogas. Penebar Swadaya Grup. 

Warlina, L. 2004. Pencemaran air: sumber, dampak dan penanggulangannya. Unpublised). 

Institut Pertanian Bogor. 

Weiland, P. 2010. Biogas Production: Current State and Perspectives. Applied Microbiology 

and Biotechnology, 85(4), 849-860. 

Xiao, X., Bian, J., Li, M.-F., Xu, H., Xiao, B., Sun, R.-C. 2014. Enhanced enzymatic 

hydrolysis of bamboo (Dendrocalamus giganteus Munro) culm by hydrothermal 

pretreatment. Bioresource technology, 159, 41-47. 

Xu, G., Wang, L., Liu, J., Wu, J. 2013. FTIR and XPS analysis of the changes in bamboo 

chemical structure decayed by white-rot and brown-rot fungi. Applied Surface Science, 

280, 799-805. 

Yenni, Dewilda, Y., Sari, S.M. 2012. Uji Pembentukan Biogas dari Substrat Sampah Sayur 

dan Buah dengan Ko-Substrat Limbah Isi Rumen Sapi. Jurnal Teknik Lingkungan 

UNAND, 9(1), 26-36. 

Yuwono, S. 2006. Persepsi dan Partisipasi Masyarakat Terhadap Pembangunan Hutan Rakyat 

Pola Kemitraan di Kabupaten Musi Rawas Provinsi Sumatera Selatan. Bogor: Sekolah 

Pascasarjana, Institut Pertanian Bogor. 



 

---   162   --- 
 

Zhang, Q., He, J., Tian, M., Mao, Z., Tang, L., Zhang, J., Zhang, H. 2011. Enhancement of 

Methane Production from Cassava Residues by Biological Pretreatment using A 

Constructed Microbial Consortium. Bioresource technology, 102(19), 8899-8906. 

Zheng, Y., Zhao, J., Xu, F., Li, Y. 2014. Pretreatment of lignocellulosic biomass for enhanced 

biogas production. Progress in Energy and Combustion Science, 42, 35-53. 

Zhu, H., Yang, J., Xiaowei, C. 2019. Application of Modified Gompertz Model to Study on 

Biogas Production from Middle Temperature Co-Digestion of Pig Manure and Dead 

Pigs. E3S Web of Conferences. EDP Sciences. pp. 03022. 

Zieminski, K., Romanowska, I., Kowalska, M. 2012. Enzymatic Pretreatment of 

Lignocellulosic Wastes to Improve Biogas Production. Waste Management, 32(6), 

1131-1137. 

Zulpilip, T., Hussaini, S.H., Azudin, M.N., Lim, E. 1991. Production and utilization of sago 

starch in Malaysia-an overview. 4. International Sago Symposium, Kuching, Sarawak 

(Malaysia), 6-9 Aug 1990. Ministry of Agriculture and Community Development. 

 
Bappeda Kota Palopo. 2006. Sagu Techno Park (STP). Bidang Peneliti dan Pengembangan 

Bappeda Kota Palopogan.com. 2006.  Sagu sebagai Bahan Pangan  


