
 

 51 

DAFTAR PUSTAKA 

Abdullah, N. O., Zubair, A., Mangarengi, N. A. P., Rachman, R. M., Tumpu, M., 

& Djamaluddin, D. (2023). Identification of eco enzyme characteristics 

from organic waste. IOP Conference Series: Earth and Environmental 

Science, 1268(1), 012015. https://doi.org/10.1088/1755-

1315/1268/1/012015 

Aljaafari, M. N., Alkhoori, M. A., Hag-Ali, M., Cheng, W.-H., Lim, S.-H.-E., Loh, 

J.-Y., & Lai, K.-S. (2022). Contribution of Aldehydes and Their 

Derivatives to Antimicrobial and Immunomodulatory Activities. 

Molecules, 27(11), 3589. https://doi.org/10.3390/molecules27113589 

Artawa, I. made B., Kencana, I. G. S., & Gejir, I. N. (2026). Analisis Kandungan 

Kulit Jeruk Bali (Citrus maxima) Sebagai senyawa Antibakteri Penyebab 

Karies Gigi Secara In-Vitro. 13. https://doi.org/10.33992/jkg.v13i1.5034 

Arun, C., & Sivashanmugam, P. (2017). Study on optimization of process 

parameters for enhancing the multi-hydrolytic enzyme activity in garbage 

enzyme produced from preconsumer organic waste. Bioresource 

Technology, 226, 200–210. https://doi.org/10.1016/j.biortech.2016.12.029 

Aulia, N., Susanti, S., Rizqiati, H., & Abduh, S. B. M. (n.d.). Pengaruh Periode 

Fermentasi terhadap Karakteristik Fisik, Kimia dan Hedonik Nata Sari 

Jambu Biji Merah. 

Bawanda, E. M., Umarudin, U., Syukrianto, Kusumo, G. G., Renaisansa, R., 

Anindya, W. D., Wulansari, S. A., & Devianti, V. A. (2025). 

IDENTIFIKASI METABOLIT SEKUNDER EKO ENZIM LIMBAH 

KARAKTERISTIK KIMIA DAN PROFIL SENYAWA ECO-ENZYME BERBAHAN DASAR KULIT JERUK
PERAS (Citrus nobilis)
MENGGUNAKAN LC-MS (LIQUID CHROMATOGRAPHY-MASS SPECTROMETRY)
Nanda Indriasafitri, Prof. Dr. Ir. Chusnul Hidayat; Dr. Lulum Leliana, S.T.P
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 52 

BUAH DAN SAYUR. Jurnal Komunitas Farmasi Nasional, 05(Vol. 5 No. 

01 (2025): Jurnal Komunitas Farmasi Nasional). 

Benny, N., Shams, R., Dash, K. K., Pandey, V. K., & Bashir, O. (2023). Recent 

trends in utilization of citrus fruits in production of eco-enzyme. Journal 

of Agriculture and Food Research, 13, 100657. 

https://doi.org/10.1016/j.jafr.2023.100657 

Bertolo, M. R. V., Oliveira, L. F. R., Titato, G. M., Lanças, F. M., & Correa, D. S. 

(2025). Sustainable extraction of value-added compounds from orange 

waste using natural deep eutectic solvents. Journal of Molecular Liquids, 

431, 127703. https://doi.org/10.1016/j.molliq.2025.127703 

Dewi Nofita & Rahmat Dewangga. (2022). Optimasi Perbandingan Pelarut Etanol 

Air Terhadap Kadar Tanin pada Daun Matoa (Pometia pinnata J.R & G. 

Forst) Secara Spektrofotometri. Chimica et Natura Acta. 

https://doi.org/10.24198/cna.v9.n3.36768 

Fauziah, D. W., & Mulyani, E. (2022). PENETAPAN KADAR FLAVONOID 

EKSTRAK ETANOL KULIT BUAH JERUK GERGA LEBONG 

DENGAN METODE SPEKTROFOTOMETRI UV-VIS: 

DETERMINATION OF FLAVONOID LEVELS OF ETHANOL 

EXTRACT OF ORANGE SKIN OF GERGA LEBONG FRUIT WITH 

UV-VIS SPECTROPHOTOMETRY METHOD. Jurnal Penelitian 

Farmasi Indonesia, 11(1), 20–23. https://doi.org/10.51887/jpfi.v11i1.1436 

KARAKTERISTIK KIMIA DAN PROFIL SENYAWA ECO-ENZYME BERBAHAN DASAR KULIT JERUK
PERAS (Citrus nobilis)
MENGGUNAKAN LC-MS (LIQUID CHROMATOGRAPHY-MASS SPECTROMETRY)
Nanda Indriasafitri, Prof. Dr. Ir. Chusnul Hidayat; Dr. Lulum Leliana, S.T.P
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 53 

Gaspersz, M. M., & Fitrihidajati, H. (n.d.). Pemanfaatan Ekoenzim Berbahan 

Limbah Kulit Jeruk dan Kulit Nanas sebagai Agen Remediasi LAS 

Detergen. 11. 

Guo, H.-Y., Chen, Z.-A., Shen, Q.-K., & Quan, Z.-S. (2021). Application of 

triazoles in the structural modification of natural products. Journal of 

Enzyme Inhibition and Medicinal Chemistry, 36(1), 1115–1144. 

https://doi.org/10.1080/14756366.2021.1890066 

Haji, A. T. S., Khotimah, M., Setyono, L., Atmaja, H. B., Larasati, N., Prabawa, R. 

G. I., & Azzahra, S. (2023). PELATIHAN PEMANFAATAN SAMPAH 

ORGANIK RUMAH TANGGA MENJADI PRODUK ECO-ENZYM 

DAN TURUNANNYA UNTUK WARGA DI KELURAHAN 

GIRIPURNO BUMIAJI BATU JAWA TIMUR. Sarwahita, 20, 333–340. 

https://doi.org/10.21009/sarwahita.20k.9 

Handayani, S., Nurliadi, I., & Aminah. (2025). Determination of Tannin Content 

of Gringsingan Stem Extract (Mesosphaerum suaveolens (L) Kuntze) by 

the UV-Vis Spectrophotometry. 

Harborne, J. B. (1998). Phytochemical methods: A guide to modern techniques of 

plant analysis (3rd ed). Chapman and Hall. 

Hu, L., Luo, Y., Yang, J., & Cheng, C. (2025). Botanical Flavonoids: Efficacy, 

Absorption, Metabolism and Advanced Pharmaceutical Technology for 

Improving Bioavailability. Molecules, 30(5), 1184. 

https://doi.org/10.3390/molecules30051184 

KARAKTERISTIK KIMIA DAN PROFIL SENYAWA ECO-ENZYME BERBAHAN DASAR KULIT JERUK
PERAS (Citrus nobilis)
MENGGUNAKAN LC-MS (LIQUID CHROMATOGRAPHY-MASS SPECTROMETRY)
Nanda Indriasafitri, Prof. Dr. Ir. Chusnul Hidayat; Dr. Lulum Leliana, S.T.P
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 54 

Huang, J., Zaynab, M., Sharif, Y., Khan, J., Al-Yahyai, R., Sadder, M., Ali, M., 

Alarab, S. R., & Li, S. (2024). Tannins as antimicrobial agents: 

Understanding toxic effects on pathogens. Toxicon, 247, 107812. 

https://doi.org/10.1016/j.toxicon.2024.107812 

Ismail, A. Y., Nainggolan, M. F., & Nauli, A. P. (2024). Characterizing the 

Chemical Composition of Eco-Enzymes Derived from Vegetable and Fruit 

Sources. International Journal of Design & Nature and Ecodynamics, 

19(3). https://doi.org/10.18280/ijdne.190334 

Juliadi, D. (2024). PENETAPAN KADAR FLAVONOID TOTAL EKSTRAK 

ETANOL DAUN KEMANGI (OCIMUM BASILICUM VAR. ANISATUM 

BENTH.) DENGAN MENGGUNAKAN METODE SPEKTROFOMETRI 

UV-VIS. 

Listiana, I., Ayuni, T., Saputri, D. A., & Amelia, I. (2024). Utilization of Eco-

Enzyme on Land Spinach (Ipomoea reptans Poir.) with Wick Hydroponic 

System. Biospecies, 17(2), 22–28. 

https://doi.org/10.22437/biospecies.v17i2.35787 

Liu, Y., Zhu, J., Liu, Z., Zhi, Y., Mei, C., & Wang, H. (2025). Flavonoids as 

Promising Natural Compounds for Combating Bacterial Infections. 

International Journal of Molecular Sciences, 26(6), 2455. 

https://doi.org/10.3390/ijms26062455 

madi. (2022). Edisi Januari 2022: Liquid Chromatography Tandem Mass 

Spectrometry (LC-MS/MS) – Laboratorium Penelitian dan Pengujian 

KARAKTERISTIK KIMIA DAN PROFIL SENYAWA ECO-ENZYME BERBAHAN DASAR KULIT JERUK
PERAS (Citrus nobilis)
MENGGUNAKAN LC-MS (LIQUID CHROMATOGRAPHY-MASS SPECTROMETRY)
Nanda Indriasafitri, Prof. Dr. Ir. Chusnul Hidayat; Dr. Lulum Leliana, S.T.P
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 55 

Terpadu. https://lppt.ugm.ac.id/id/2022/01/01/edisi-januari-2022-liquid-

chromatography-tandem-mass-spectrometry-lc-ms-ms/ 

Malik, A., Najda, A., Bains, A., Nurzyńska-Wierdak, R., & Chawla, P. (2021). 

Characterization of Citrusnobilis Peel Methanolic Extract for Antioxidant, 

Antimicrobial, and Anti-Inflammatory Activity. Molecules, 26(14), 4310. 

https://doi.org/10.3390/molecules26144310 

Mega, B., Najib, A., & Faizah, M. (2024). EFEKTIVITAS EKSTRAK KULIT 

JERUK SIAM (CITRUS NOBILIS) DAN EKSTRAK KULIT JERUK 

PURUT (CITRUS HYSTRIX) TERHADAP PERTUMBUHAN 

BAKTERI STAPHYLOCOCCUS AUREUS. Jurnal Insan Cendekia, 

11(2), 145–162. https://doi.org/10.35874/jic.v11i2.1382 

Natasya, N., Fadilah, M., Fitri, R., Farma, S. A., Raharjeng, A. R. P., & Simwela, 

M. (2023). Analysis of Eco-enzyme Quality Based on Differences in Plant 

Tissue. Jurnal Biota, 9(1), 45–53. 

https://doi.org/10.19109/Biota.v9i1.13166 

Oikeh, E. I., Oviasogie, F. E., & Omoregie, E. S. (2020). Quantitative 

phytochemical analysis and antimicrobial activities of fresh and dry 

ethanol extracts of Citrus sinensis (L.) Osbeck (sweet Orange) peels. 

Clinical Phytoscience, 6(1), 46. https://doi.org/10.1186/s40816-020-

00193-w 

Permatananda, P. A. N. K., & Pandit, I. G. S. (2023). Characteristic of Orange 

Peel Waste-Based on Eco Enzyme at Different Fermentation Duration. 

KARAKTERISTIK KIMIA DAN PROFIL SENYAWA ECO-ENZYME BERBAHAN DASAR KULIT JERUK
PERAS (Citrus nobilis)
MENGGUNAKAN LC-MS (LIQUID CHROMATOGRAPHY-MASS SPECTROMETRY)
Nanda Indriasafitri, Prof. Dr. Ir. Chusnul Hidayat; Dr. Lulum Leliana, S.T.P
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 56 

Jurnal Penelitian Pendidikan IPA, 9(6), 4289–4293. 

https://doi.org/10.29303/jppipa.v9i6.3527 

Popiołek, Ł. (2021). Updated Information on Antimicrobial Activity of 

Hydrazide–Hydrazones. International Journal of Molecular Sciences, 

22(17), 9389. https://doi.org/10.3390/ijms22179389 

Pratiwi, D., Qhoirul Nisa, D., Martia, E., Iduljana, I., Dwi Rahmawati, N., & 

Anggraini, S. (2022). Analisis Senyawa Paracetamol (Acetaminophen) 

dalam Sampel Urin Menggunakan Metode Kromatografi dan 

Spektrometri. Jurnal Health Sains, 3(4), 548–555. 

https://doi.org/10.46799/jhs.v3i4.473 

Pravita, C. S., & Dhurhania, C. E. (2023). (PDF) Penetapan kadar flavonoid total 

perasan lemon (Citrus limon (L.) Osbeck) secara spektrofotometri UV-Vis. 

ResearchGate, 7. https://doi.org/10.32504/hspj.v7i1.653 

Putri, A. A. A. R., Permatananda, P. A. N. K., Pandit, I. G. S., & Lestarini, A. 

(2024). Antioxidant activity of ecoenzyme derived from Siamese orange 

peel (Citrus nobilis) at different fermentation duration. Acta Biochimica 

Indonesiana, 7(2), 173. https://doi.org/10.32889/actabioina.173 

Rafsanjani, M. K., & Putri, W. D. R. (2015). KARAKTERISASI EKSTRAK KULIT 

JERUK BALI MENGGUNAKAN METODE ULTRASONIC BATH 

(KAJIAN PERBEDAAN PELARUT DAN LAMA EKSTRAKSI). 3(4). 

Ramadhlan, T. A., Ismarlin, I. F., & Euriga, E. (2025). PENGEMBANGAN 

USAHA ECO-ENZYME MELALUI BENCHMARKING DAN BUSINESS 

MODEL CANVAS DI KELOMPOK TANI SRIJO BERSERI. 19. 

KARAKTERISTIK KIMIA DAN PROFIL SENYAWA ECO-ENZYME BERBAHAN DASAR KULIT JERUK
PERAS (Citrus nobilis)
MENGGUNAKAN LC-MS (LIQUID CHROMATOGRAPHY-MASS SPECTROMETRY)
Nanda Indriasafitri, Prof. Dr. Ir. Chusnul Hidayat; Dr. Lulum Leliana, S.T.P
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 57 

Ratih, Y. W., Widodo, R. A., & Peniwiratri, L. (2023). Eco Enzyme (EE) as a 

Novel Approach for Bone Mineral Dissolution: Implications for Organic 

Fertilizer Production. IOP Conference Series: Earth and Environmental 

Science, 1242(1), 012021. https://doi.org/10.1088/1755-

1315/1242/1/012021 

Ray, R. C., Behera, S. S., Awogbemi, O., Sooch, B. S., Thatoi, H., Rath, S., 

Aguilar-Rivera, N., Center for Industrial Biotechnology Research, Siksha 

‘O’ Anusandhan (SOA) Deemed to be University, Bhubaneswar, India, 

Department of Biotechnology, National Institute of Technology, Raipur, 

India, Department of Mechanical and Industrial Engineering Technology, 

University of Johannesburg, South Africa, Enzyme Biotechnology 

Laboratory, Department of Biotechnology and Food Technology, Punjabi 

University, Patiala, India, & Universidad Veracruzana, Facultad de 

Ciencias Biológicas y Agropecuarias, Km. 1 Carretera Peñuela Amatlán de 

los Reyes S/N. C.P. 94945, Córdoba, Veracruz, México. (2025). Beyond 

enzymes and organic acids, solid-state fermentation as an alternative for 

valorizing fruits and vegetable wastes into novel bio-products in a circular 

economy: A critical review. AIMS Microbiology, 11(2), 462–500. 

https://doi.org/10.3934/microbiol.2025021 

Razola-Díaz, M. del C., De Montijo-Prieto, S., Guerra-Hernández, E. J., Jiménez-

Valera, M., Ruiz-Bravo, A., Gómez-Caravaca, A. M., & Verardo, V. 

(2024). Fermentation of Orange Peels by Lactic Acid Bacteria: Impact on 

KARAKTERISTIK KIMIA DAN PROFIL SENYAWA ECO-ENZYME BERBAHAN DASAR KULIT JERUK
PERAS (Citrus nobilis)
MENGGUNAKAN LC-MS (LIQUID CHROMATOGRAPHY-MASS SPECTROMETRY)
Nanda Indriasafitri, Prof. Dr. Ir. Chusnul Hidayat; Dr. Lulum Leliana, S.T.P
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 58 

Phenolic Composition and Antioxidant Activity. Foods, 13(8), 1212. 

https://doi.org/10.3390/foods13081212 

Refilda, R., Phameswari, D. S., Gusriani, F., & Yefrida, Y. (2025). Eco enzyme 

production from fruit and vegetable waste using yeast and its application 

in hydroponic cultivation of Ipomoea aquatica. IOP Conference Series: 

Earth and Environmental Science, 1469(1), 012048. 

https://doi.org/10.1088/1755-1315/1469/1/012048 

Sadlia, F., Hakim, A. R., Saputri, R., & Rohama, R. (2024). Penetapan Kadar 

Flavonoid Total Dan Aktivitas Antioksidan Daun Karinat (Rubus 

moluccanus L.). Journal Pharmaceutical Care and Sciences, 5(1), 65–76. 

https://doi.org/10.33859/jpcs.v5i1.655 

Siregar, B. L., Siallagan, R. S., Butar Butar, S., Mahmudi, B., & Pujiastuti, E. S. 

(2024). The Nutrient Content of Eco-enzymes from Mixture of Various 

Fruit Peels. Agro Bali : Agricultural Journal, 7(2), 475–487. 

https://doi.org/10.37637/ab.v7i2.1646 

Soejana, F. A. (2021). Pengendalian Mutu Proses Produksi Gula Di PT. 

Perkebunan Nusantara X Pabrik Gula Gempolkrep, Mojokerto. Jurnal 

Teknotan, 14(2), 55. https://doi.org/10.24198/jt.vol14n2.4 

Suprayogi, D., Asra, R., & Mahdalia, R. (2022). ANALISIS PRODUK ECO 

ENZYME DARI KULIT BUAH NANAS (Ananas comosus L.) DAN 

JERUK BERASTAGI (Citrus X sinensis L.). Jurnal Redoks, 7(1), 19–27. 

https://doi.org/10.31851/redoks.v7i1.8414 

KARAKTERISTIK KIMIA DAN PROFIL SENYAWA ECO-ENZYME BERBAHAN DASAR KULIT JERUK
PERAS (Citrus nobilis)
MENGGUNAKAN LC-MS (LIQUID CHROMATOGRAPHY-MASS SPECTROMETRY)
Nanda Indriasafitri, Prof. Dr. Ir. Chusnul Hidayat; Dr. Lulum Leliana, S.T.P
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 59 

The Role of Eco Enzymes in Agriculture – Faculty of Agriculture, University of 

Lampung. (2024, January 26). https://fp.unila.ac.id/peranan-eco-enzim-di-

pertanian/ 

Tuhumury, N. C., Sahetapy, J. M. F., Matakupan, J., & Rijoly, S. M. A. (2024). 

AKTIVITAS ANTIBAKTERI ECO ENZYME TERHADAP BAKTERI 

YANG DIISOLASI DARI RUMPUT LAUT TERINFEKSI ICE-ICE. 

TRITON: Jurnal Manajemen Sumberdaya Perairan, 20(1), 54–61. 

https://doi.org/10.30598/TRITONvol20issue1page54-61 

Ulfah, A., Nastiti, K., Kurniawati, D., & Hakim, A. R. (2024). ESKTRAK 

ETANOL DAUN BANGKAL (Nauclea subdita (Korth). 5(1). 

Vidalia, C., Angelina, E., Hans, J., Field, L. H., Santo, N. C., & Rukmini, E. 

(2023). Eco-enzyme as disinfectant: A systematic literature review. 

International Journal of Public Health Science (IJPHS), 12(3), 1171. 

https://doi.org/10.11591/ijphs.v12i3.22131 

Widyasari, R., Fadli, F., & Handayani, S. (2020). PENETAPAN KADAR 

FLAVONOID TOTAL EKSTRAK METANOL KULIT JERUK SAMBAL 

SECARA SPEKTROFOTOMETRI UV-VISIBEL. Medical Sains : Jurnal 

Ilmiah Kefarmasian, 4(2), 111–118. https://doi.org/10.37874/ms.v4i2.129 

Wulansari, N., Padmiswari, A. A., & Sintyadewi, P. (2023). Chemical 

characteristics during the fermentation process of siam kintamani orange 

peel (Citrus nobilis) probiotic drink. Jurnal Pijar Mipa, 18, 804–808. 

https://doi.org/10.29303/jpm.v18i5.5613 

KARAKTERISTIK KIMIA DAN PROFIL SENYAWA ECO-ENZYME BERBAHAN DASAR KULIT JERUK
PERAS (Citrus nobilis)
MENGGUNAKAN LC-MS (LIQUID CHROMATOGRAPHY-MASS SPECTROMETRY)
Nanda Indriasafitri, Prof. Dr. Ir. Chusnul Hidayat; Dr. Lulum Leliana, S.T.P
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 60 

Yani, D. F., Hidayani, R., Febriani, W., Aurelia, S., & Pratama, D. P. (2023). 

Phytochemical Test and Value Determination Sun Protection Factor (SPF) 

Ethanol Extract Waru Leaves (Hibiscus tiliaceus). Stannum : Jurnal Sains 

dan Terapan Kimia, 5(1), 24–29. https://doi.org/10.33019/jstk.v5i1.3785 

Yudiantara, I. B. W., Wrasiati, L. P., & Arnata, I. W. (2022). PENGARUH RASIO 

GULA AREN DAN KULIT BUAH NANAS TERHADAP. 10(3). 

Zainal Abidin, A., Norrrahim, M. N. F., Mohamed Shakrin, N. N. S., Ibrahim, B., 

Abdullah, N., Abdul Rashid, J. I., Mohd Kasim, N. A., & Ahmad Shah, N. 

A. (2024). Amidine containing compounds: Antimicrobial activity and its 

potential in combating antimicrobial resistance. Heliyon, 10(15), e32010. 

https://doi.org/10.1016/j.heliyon.2024.e32010 

 

 

KARAKTERISTIK KIMIA DAN PROFIL SENYAWA ECO-ENZYME BERBAHAN DASAR KULIT JERUK
PERAS (Citrus nobilis)
MENGGUNAKAN LC-MS (LIQUID CHROMATOGRAPHY-MASS SPECTROMETRY)
Nanda Indriasafitri, Prof. Dr. Ir. Chusnul Hidayat; Dr. Lulum Leliana, S.T.P
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

