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Kandungan Metabolit Cascara dan Kulit Tanduk Kopi Arabika (Coffea 

arabica L.) dengan Perbedaan Metode Pengeringan 

ABSTRAK 

Indonesia merupakan eksportir kopi terbesar ke-3 di dunia. Produksi kopi arabika (Coffea 

arabica L.) yang tinggi menghasilkan limbah berupa kulit buah kopi dengan proporsi lebih 

dari 50% jumlah hasil panen. Produk sampingan tersebut kurang dimanfaatkan dengan 

baik. Penelitian ini bertujuan untuk mendapatkan informasi mengenai kandungan metabolit 

pada cascara dan kulit tanduk kopi arabika. Cascara dan kulit tanduk diperoleh dari buah 

kopi matang yang dibudidayakan di Kebun Kopi Kadatuan, Desa Mekarsari, Kabupaten 

Bandung, Jawa Barat. Cascara dan kulit tanduk dikeringkan, dihaluskan, disaring, dan 

diekstraksi menggunakan metode maserasi dengan pelarut etanol p.a. 70%. Analisis 

metabolit dilakukan menggunakan instrumen Gas Chromatography-Mass Spectrometry 

(GC-MS) dan diidentifikasi menggunakan pustaka WILLEY09TH. Potensi terkait setiap 

senyawa diperoleh melalui studi literatur. Hasil penelitian menunjukkan bahwa cascara 

pengeringan sinar matahari (CM) menghasilkan 43 senyawa, cascara pengeringan oven 

(CO) menghasilkan 6 senyawa, kulit tanduk pengeringan sinar matahari (TM) 

menghasilkan 33 senyawa, dan kulit tanduk pengeringan oven (TO) menghasilkan 9 

senyawa. Asam lemak merupakan golongan senyawa paling dominan pada CM (56%), CO 

(50%), TM (46%), dan TO (56%). Terdapat tiga senyawa sama yang teridentifikasi pada 

seluruh ekstrak yaitu kafeina, asam palmitat, dan etil palmitat. Kafeina merupakan senyawa 

dominan dengan konsentrasi 60,01% (TO), 57,30% (CO), 32,32% (TM), dan 22,57% 

(CM). Kesimpulan penelitian ini yaitu perbedaan metode pengeringan menunjukkan 

perbedaan jumlah dan jenis metabolit. Jumlah metabolit pada pengeringan sinar matahari 

lebih banyak dibandingkan dengan menggunakan oven. Pengeringan sinar matahari 

merupakan metode yang direkomendasikan untuk menjaga kandungan metabolit cascara 

dan kulit tanduk. 
 
Kata kunci: Cascara, kulit tanduk, kopi arabika, sinar matahari, oven, kandungan 

metabolit, Gas Chromatography-Mass Spectrometry (GC-MS) 
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Metabolite Content of Cascara and Parchment Skin of Arabica Coffee 

(Coffea arabica L.) with Different Drying Methods 

ABSTRACT 

Indonesia is the 3rd largest coffee exporter in the world. High production of Arabica coffee 

(Coffea arabica L.) produces waste in the form of coffee fruit skins with a proportion of 

more than 50% of the total harvest. These by-products are not utilized properly. This 

research aims obtain information about metabolite content in cascara and parchment skin 

of Arabica coffee. Cascara and parchment skin are obtained from ripe coffee cherries 

cultivated at the Kebun Kopi Kadatuan, Mekarsari Village, Bandung Regency, West Java. 

Cascara and parchment skin are dried, ground, filtered, and extracted using the maceration 

method with ethanol p.a. 70%. Metabolite analysis was carried out using a Gas 

Chromatography-Mass Spectrometry (GS-MS) instrument and identified using the 

WILLEY09TH library. The potential associated with each compound was obtained through 

literature study. The results showed that sun-dried cascara (CM) produced 43 compounds, 

oven-dried cascara (CO) produced 6 compounds, sun-dried parchment (TM) produced 33 

compounds, and oven-dried parchment (TO) produced 9 compounds. Fatty acids are the 

most dominant group of compounds in CM (56%), CO (50%), TM (46%), and TO (56%). 

There were three similar compounds identified in all extracts, namely caffeine, palmitic 

acid and ethyl palmitate. Caffeine is the dominant compound with concentrations of 

60.01% (TO), 57.30% (CO), 32.32% (TM), and 22.57% (CM). The conclusion is that 

different drying methods showed differences in the amount and type of metabolites. The 

number of metabolites in sun drying is greater than when using an oven. Sun drying is the 

recommended method to maintain the metabolite content of cascara and parchment skin. 

Keywords: Cascara, parchment, arabica coffee, sun-dried, oven-dried, metabolite content, 

Gas Chromatography-Mass Spectrometry (GC-MS) 
  



 
 

vii 
 

DAFTAR ISI 

 

LEMBAR PENGESAHAN ................................................................................... i 

PERNYATAAN ...................................................................................................... ii 

UCAPAN TERIMA KASIH ................................................................................ iii 

ABSTRAK ............................................................................................................. v 

ABSTRACT .......................................................................................................... vi 

DAFTAR ISI ........................................................................................................ vii 

DAFTAR GAMBAR ............................................................................................ ix 

DAFTAR LAMPIRAN ........................................................................................ xi 

BAB I PENDAHULUAN ...................................................................................... 1 

1.1 Latar Belakang ............................................................................................... 1 

1.2 Rumusan Masalah .......................................................................................... 4 

1.3 Pertanyaan Penelitian..................................................................................... 4 

1.4 Tujuan Penelitian ........................................................................................... 4 

1.5 Manfaat Penelitian ......................................................................................... 4 

1.6 Struktur Organisasi Penelitian ....................................................................... 4 

BAB II METABOLIT CASCARA DAN KULIT TANDUK KOPI ARABIKA 

DENGAN PERBEDAAN METODE PENGERINGAN .................................... 7 

2.1 Kopi Arabika (Coffea arabica L.) ................................................................. 7 

2.2 Metabolit ...................................................................................................... 10 

2.3 Pengeringan ................................................................................................. 14 

2.4 Ekstraksi ...................................................................................................... 15 

2.5 Gas Chromatography-Mass Spectrometry (GC-MS) .................................. 17 

BAB III METODE PENELITIAN .................................................................... 20 

3.1 Jenis Penelitian ............................................................................................ 20 

3.2 Waktu dan Lokasi Penelitian ....................................................................... 20 

3.3 Subjek Penelitian ......................................................................................... 21 

3.4 Prosedur Penelitian ...................................................................................... 21 

3.4.1 Pengambilan Bahan .............................................................................. 22 

3.4.2 Pengukuran Faktor Abiotik ................................................................... 22 

3.4.3 Persiapan Bahan ................................................................................... 24 

3.4.4 Pengeringan .......................................................................................... 25 

3.4.5 Pembuatan Ekstrak ............................................................................... 26 



 
 

viii 
 

3.4.6 Analisis Senyawa Bioaktif Menggunakan GC-MS .............................. 27 

3.4.7 Analisis Data Senyawa Bioaktif ........................................................... 28 

3.5 Alur Penelitian ............................................................................................. 29 

BAB IV TEMUAN DAN PEMBAHASAN ....................................................... 30 

4.1 Kandungan Metabolit Cascara Kopi Arabika Pengeringan Sinar Matahari 

Langsung (CM) dan Oven (CO) .................................................................. 32 

4.2 Kandungan Metabolit Kulit Tanduk Kopi Arabika Pengeringan Sinar 

Matahari Langsung dan Oven ...................................................................... 48 

4.3 Perbandingan Kandungan Metabolit pada Cascara dan Kulit Tanduk Kopi 

Arabika Pengeringan Sinar Matahari Langsung dan Oven ......................... 62 

BAB V SIMPULAN, IMPLIKASI, DAN REKOMENDASI .......................... 70 

5.1 Simpulan ...................................................................................................... 70 

5.2 Implikasi ...................................................................................................... 71 

5.3 Rekomendasi................................................................................................ 71 

DAFTAR PUSTAKA........................................................................................... 72 

LAMPIRAN ......................................................................................................... 96 

 

 

  



 
 

ix 
 

DAFTAR GAMBAR 

Gambar                Halaman 

2.1. Struktur Morfologi Buah Kopi ......................................................................... 9 

2.2. Tingkat Kematangan Buah Kopi Grade 1-7 .................................................... 9 

2.3. Jalur Utama Biosintesis Metabolit Sekunder ................................................. 12 

2.4. Biosintesis Fenolik Melalui Jalur Asam Sikimat Dan Malonat ..................... 13 

3.1. Peta Lokasi Pengambilan Cascara dan Kulit Tanduk .................................... 20 

3.2. Peta Lokasi Kebun Kopi Kadatuan ................................................................ 21 

3.3. Subjek Penelitian ............................................................................................ 21 

3.4. Ilustrasi Denah Kebun Kopi Kadatuan .......................................................... 22 

3.5. Pengukuran Faktor Abiotik di Tempat Pengambilan Bahan .......................... 23 

3.6. Pengukuran Faktor Abiotik di Tempat Pengeringan Sinar Matahari ............. 23 

3.7. Analisis Materi Organik Tanah ...................................................................... 24 

3.8. Perendaman Gabah Kopi................................................................................ 25 

3.9. Pengeringan Menggunakan Sinar Matahari ................................................... 25 

3.10. Pengeringan Menggunakan Oven ................................................................ 26 

3.11. Penghalusan Bahan Menggunakan Blender ................................................. 26 

3.12. Pengayakan Simplisia Menggunakan Saringan 100 mesh ........................... 26 

3.13. Serbuk Simplisia Hasil Penyaringan ............................................................ 26 

3.14. Maserasi Serbuk Simplisia ........................................................................... 26 

3.15. Pengadukan Ekstrak Menggunakan Shaker ................................................. 27 

3.16. Penyaringan Ekstrak..................................................................................... 27 

3.17. Filtrat Hasil Maserasi ................................................................................... 27 

3.18. Penguapan Ekstrak Menggunakan Waterbath .............................................. 27 

3.19. Ekstrak Kental Hasil Penguapan .................................................................. 27 

3.20. GC-MS AGILENT 5973 .............................................................................. 28 

3.21. Bagan Alur Penelitian .................................................................................. 29 

4.1. Morfologi Lapisan Daging Buah Kopi Arabika ............................................. 30 

4.2. Heatmap Kandungan Senyawa pada Cascara dan Kulit Tanduk dengan 

Perbedaan Metode Pengeringan ..................................................................... 31 

4.3. Jumlah Kandungan Metabolit pada CM dan CO ........................................... 34 

4.4. Golongan Senyawa pada Cascara ................................................................. 34 



 
 

x 
 

4.5. Jumlah Kandungan Metabolit pada TM dan TO ............................................ 50 

4.6. Golongan Senyawa pada Kulit Tanduk .......................................................... 50 

4.7. Kandungan Metabolit Cascara dan Kulit Tanduk Pengeringan Sinar Matahari 

Langsung dan Oven ....................................................................................... 65 

 

 

  



 
 

xi 
 

DAFTAR LAMPIRAN 

Lampiran                Halaman 

1. Alat dan Bahan .................................................................................................. 96 

2. Pengukuran Faktor Abiotik ............................................................................... 98 

3. Dokumentasi Penelitian .................................................................................... 99 

4. Hasil Analisis Metabolit Cascara dan Kulit Tanduk dengan Pengeringan 

Berbeda ........................................................................................................... 104 



72 
 

DAFTAR PUSTAKA 

Abbas, K. A., Mohamed, A., Abdulamir, A. S., & Abas, H. A. (2008). A Review on 

Supercritical Fluid Extraction as New Analytical Method. American Journal 

of Biochemistry & Biotechnology, 4(4), 345-353. doi: 

https://doi.org/10.3844/ajbbsp.2008.345.353. 

Abdel-Nabi, I. M., Kadry, A. M., Davis, R. A., & Abdel-Rahman, M. S. (1992). 

Development and Validation of A High-Performance Liquid 

Chromatographic Method for The Determination Of Benzophenone-3 in 

Rats. Journal of applied toxicology: JAT, 12(4), 255–259. doi: 

https://doi.org/10.1002/jat.2550120408. 

AlAmery, S. F. & AlGaraawi, N. I. (2020). Phytochemical Profile and Antifungal 

Activity of Stems and Leaves Methanol Extract from The Juncus maritimus 

Linn. Juncaceae Family Against Some Dermatophytes Fungi. AIP Conference 

Proceedings, 2290(1). AIP Publishing. 

Ali Abdalla, Y. O., Subramaniam, B., Nyamathulla, S., Shamsuddin, N., Arshad, N. 

M., Mun, K. S., Awang, K., & Nagoor, N. H. (2022). Natural Products for 

Cancer Therapy: A Review of Their Mechanism of Actions and Toxicity in 

the Past Decade. Journal of tropical medicine, 5794350. doi: 

https://doi.org/10.1155/2022/5794350.  

Alloubani, A., Nimer, R., & Samara, R. (2021). Relationship Between 

Hyperlipidemia, Cardiovascular Disease and Stroke: A Systematic 

Review. Current Cardiology Reviews, 17(6). 

Altaf-Ul-Amin, M. D., Kanaya, S., & Mohamed-Hussein, Z. A. (2019). 

Investigating Metabolic Pathways and Networks. Encyclopedia of 

Bioinformatics and Computational Biology, 3. doi: 

https://doi.org/10.1016/B978-0-12-809633-8.20140-4. 

Alvarez-Ordóñez, A., Coughlan, L. M., Briandet, R., & Cotter, P. D. (2019). 

Biofilms in Food Processing Environments: Challenges and 

Opportunities. Annual review of food science and technology, 10, 173–195. 

doi: https://doi.org/10.1146/annurev-food-032818-121805. 

Amanna, R., Mahal, Z., Vieira, E. C. S., Samavi, M., & Rakshit, S. K. (2021). 

Plastics: Toward a Circular Bioeconomy. Biomass, Biofuels, Biochemicals, 

781-811. 

Andrási, N., Helenkár, A., Vasanits-Zsigrai, A., Záray, G., & Molnár-Perl, I. (2011). 

The Role of The Acquisition Methods in The Analysis of Natural and 

Synthetic Steroids and Cholic Acids By Gas Chromatography–Mass 

Spectrometry. Journal of Chromatography A, 1218(45), 8264-8272. 

Arundina, I., Frimayanti, N., Surboyo, M. D. C., Budhy, T. I., & Iskandar, B. (2024). 

6-Octadecenoic and Oleic Acid in Liquid Smoke Rice Husk Showed COVID-

19 Inhibitor Properties. Advances in pharmacological and pharmaceutical 

sciences, 2024, 8105595. doi: https://doi.org/10.1155/2024/8105595 



73 
 

 
 

Astudillo, A. M., Meana, C., Guijas, C., Pereira, L., Lebrero, P., Balboa, M. A., & 

Balsinde, J. (2018). Occurrence and Biological Activity of Palmitoleic Acid 

Isomers in Phagocytic Cells. Journal of lipid research, 59(2), 237–249. doi: 

https://doi.org/10.1194/jlr.M079145. 

Azmir, J., Zaidul, I. S. M., Rahman, M. M., Sharif, K. M., Mohamed, A., Sahena, 

F., Jahurul, M. H. A, Ghafoor, K., Norulaini, N. A. N., & Omar, A. K. M. 

(2013). Techniques for Extraction of Bioactive Compounds from Plant 

Materials: A Review. Journal of food engineering, 117(4), 426-436. doi: 

https://doi.org/10.1016/j.jfoodeng.2013.01.014. 

Badan Pusat Statistik (BPS). (2023). Statistik kopi Indonesia (Indonesia coffee 

statistics) 2022, ISSN: 2714-8505. 

Baihaqi, B., Desparita, N., Fridayati, D., Akmal, A., & Hakim, S. (2022). Kajian 

Strategi Penerapan Teknologi Pascapanen pada Rantai Pasok Kopi Ditinjau 

dari Aspek Nilai Tambah dan Susut Pasca Panen. Jurnal Teknologi 

Pengolahan Pertanian, 4(1), 18-28. 

Baihaqi, B., Hakim, S., Nuraida, N., Fridayati, D., & Madani, E. (2023). Sifat 

Organoleptik Teh Cascara (Limbah Kulit Buah Kopi) pada Pengeringan 

Berbeda. Jurnal Agrosains, 16(1), 56-63. 

Balunas, M. J. & Kinghorn, A. D. (2005). Drug Discovery from Medicinal 

Plants. Life sciences, 78(5), 431–441. doi: 

https://doi.org/10.1016/j.lfs.2005.09.012. 

Bang, M. H., Choi, S. Y., Jang, T. O., Kim, S. K., Kwon, O. S., Kang, T. C., Won, 

M. H., Park, J., & Baek, N. I. (2002). Phytol, SSADH Inhibitory Diterpenoid 

of Lactuca sativa. Archives of pharmacal research, 25(5), 643–646. doi:  

https://doi.org/10.1007/BF02976937. 

Barauskas, J., Cervin, C., Jankunec, M., Spandyreva, M., Ribokaite, K., Tiberg, F., 

& Johnsson, M. (2010). Interactions of Lipid-Based Liquid Crystalline 

Nanoparticles with Model and Cell Membranes. International journal of 

pharmaceutics, 391(1-2), 284–291. doi: 

https://doi.org/10.1016/j.ijpharm.2010.03.016. 

Barupal, D. K. & Fiehn, O. (2019). Generating the Blood Exposome Database 

Using a Comprehensive Text Mining and Database Fusion 

Approach. Environmental health perspectives, 127(9), 97008. doi: 

https://doi.org/10.1289/EHP4713. 

Barve, K. H., Kulkarni, Y. A., & Gaikwad, A. B. (2016). Nutraceuticals as 

Therapeutic Agents for Inflammation. In Fruits, Vegetables, and Herbs (hlm. 

121-147). Academic Press. doi: 10.1016/B978-0-12-802972-5.00007-X. 

Bastian, F., Hutabarat, O. S., Dirpan, A., Nainu, F., Harapan, H., Emran, T. B., & 

Simal-Gandara, J. (2021). From Plantation to Cup: Changes in Bioactive 

Compounds during Coffee Processing. Foods (Basel, Switzerland), 10(11), 

2827. doi: https://doi.org/10.3390/foods10112827. 



74 
 

 
 

Berdnikovs, S., Abdala-Valencia, H., McCary, C., Somand, M., Cole, R., Garcia, 

A., Bryce, P., & Cook-Mills, J. M. (2009). Isoforms of Vitamin E Have 

Opposing Immunoregulatory Functions During Inflammation by Regulating 

Leukocyte Recruitment. Journal of immunology (Baltimore, Md.: 

1950), 182(7), 4395–4405. doi: https://doi.org/10.4049/jimmunol.0803659.  

Bernards, M. A. (2010). Plant Natural Products: A Primer. Canadian Journal of 

Zoology, 88(7), 601-614. doi: doi: 10.1139/Z10-035. 

Beula, C. & Sai, P. S. T. (2013). Kinetics of Esterification of Palmitic Acid with 

Ethanol-Optimization Using Statistical Design of Experiments. International 

Journal of Chemical Engineering and Applications, 4(6), 388. doi: 

10.7763/IJCEA.2013.V4.331. 

Bhadury, P. & Wright, P. C. (2004). Exploitation of Marine Algae: Biogenic 

Compounds for Potential Antifouling Applications. Planta, 219(4), 561–578. 

doi: https://doi.org/10.1007/s00425-004-1307-5. 

Bhardwaj, A., Shakil, N. A., Jha, V., & Gupta, R. K. (2014). Screening of 

Nutritional, Phytochemical, Antioxidant and Antibacterial Activity of 

Underutilized Seeds of Scirpus Articulatus: The Basis of Khubahi Ramdana 

Industry. Journal of pharmacognosy and phytochemistry, 3(4), 11-20. 

Bhatti, H. A., Uddin, N., Begum, S., & Siddiqui, B. S. (2013). Synthesis of Acyl 

Analogues of Coniferyl Alcohol and Their Antimycobacterial 

Activity. Journal of the Chemical Society of Pakistan, 34(3). 

Bi, Y., Xia, G., Shi, C., Wan, J., Liu, L., Chen, Y., Wu, Y., Zhang, W., Zhou, M., He, 

H., & Liu, R. (2021). Therapeutic Strategies Against Bacterial 

Biofilms. Fundamental Research, 1(2), 193-212. doi: 

https://doi.org/10.1016/j.fmre.2021.02.003. 

Billah, H. M. (2018). Kopi Mana Kopi. Jakarta: PT Ratna Media Utama. 

Birajdar, S. D., Rajagopalan, S., Sawant, J. S., & Padmanabhan, S. (2015). 

Continuous Countercurrent Liquid–Liquid Extraction Method for The 

Separation of 2, 3-Butanediol from Fermentation Broth Using N-Butanol and 

Phosphate Salt. Process Biochemistry, 50(9), 1449-1458. 

Biswas, S. K. (2016). Does The Interdependence Between Oxidative Stress and 

Inflammation Explain The Antioxidant Paradox?. Oxidative medicine and 

cellular longevity, (1). doi: 10.1155/2016/5698931. 

Błaszczyk, A., Sady, S., & Sielicka, M. (2019). The Stilbene Profile in Edible 

Berries. Phytochemistry Reviews, 18, 37-67. doi: 

https://link.springer.com/article/10.1007/s11101-018-9580-2. 

Bobková, A., Poláková, K., Demianová, A., Belej, Ľ., Bobko, M., Jurčaga, L., 

Gálik, B., Novotná, I., Iriondo-DeHond, A., & Castillo, M. D. D. (2022). 

Comparative Analysis of Selected Chemical Parameters of Coffea arabica, 

from Cascara to Silverskin. Foods (Basel, Switzerland), 11(8), 1082. doi: 

https://doi.org/10.3390/foods11081082. 



75 
 

 
 

Bocca, A. L., Amaral, A. C., Teixeira, M. M., Sato, P. K., Shikanai-Yasuda, M. A., 

& Soares Felipe, M. S. (2013). Paracoccidioidomycosis: Eco-Epidemiology, 

Taxonomy and Clinical and Therapeutic Issues. Future microbiology, 8(9), 

1177–1191. doi: https://doi.org/10.2217/fmb.13.68.  

Bode, J. C., Kuntsche, J., Funari, S. S., & Bunjes, H. (2013). Interaction of 

Dispersed Cubic Phases with Blood Components. International journal of 

pharmaceutics, 448(1), 87–95. doi: 

https://doi.org/10.1016/j.ijpharm.2013.03.016. 

Borah, J. C. (2015). Shikimic Acid: A Highly Prospective Molecule in 

Pharmaceutical Industry. Curr. Sci, 109(9), 1672-1679. 

Braham, J. E. & Bressani, R. (1979). Coffee pulp: composition, technology, and 

utilization. Ottawa: Institute of Nutrition of Central America and Panama. 

Cahova, J., Blahova, J., Mares, J., Hodkovicova, N., Sauer, P., Kroupova, H. K., & 

Svobodova, Z. (2023). Octinoxate as A Potential Thyroid Hormone Disruptor 

- A Combination of in Vivo and in Vitro Data. The Science of the total 

environment, 856, 159074. doi: 

https://doi.org/10.1016/j.scitotenv.2022.159074 

Cahova, J., Blahova, J., Marsalek, P., Doubkova, V., Franc, A., Garajová, M., Tichy, 

F., Mares, J., & Svobodova, Z. (2021). The Biological Activity of The Organic 

UV Filter Ethylhexyl Methoxycinnamate in Rainbow Trout (Oncorhynchus 

mykiss). The Science of the total environment, 774, 145570. doi: 

https://doi.org/10.1016/j.scitotenv.2021.145570 

Campbell, S., Stone, W., Whaley, S., & Krishnan, K. (2003). Development of 

Gamma (Gamma)-Tocopherol as A Colorectal Cancer Chemopreventive 

Agent. Critical reviews in oncology/hematology, 47(3), 249–259. doi: 

https://doi.org/10.1016/s1040-8428(03)00042-8. 

Campos, R. C., Pinto, V. R. A., Melo, L. F., da Rocha, S. J. S. S., & Coimbra, J. S. 

(2021). New Sustainable Perspectives for “Coffee Wastewater” and Other By-

Products: A Critical Review. Future Foods, 4, 100058. 

Cao, H., Gerhold, K., Mayers, J. R., Wiest, M. M., Watkins, S. M., & Hotamisligil, 

G. S. (2008). Identification of A Lipokine, A Lipid Hormone Linking Adipose 

Tissue to Systemic Metabolism. Cell, 134(6), 933–944. doi: 

https://doi.org/10.1016/j.cell.2008.07.048. 

Capecka, E., Mareczek, A., & Leja, M. (2005). Antioxidant Activity of Fresh and 

Dry Herbs of Some Lamiaceae Species. Food chemistry, 93(2), 223-226. 

Caporaso, N., Whitworth, M. B., Cui, C., & Fisk, I. D. (2018). Variability of Single 

Bean Coffee Volatile Compounds of Arabica and Robusta Roasted Coffees 

Analysed by SPME-GC-MS. Food research international (Ottawa, 

Ont.), 108, 628–640. doi: https://doi.org/10.1016/j.foodres.2018.03.077. 

Carpenter, M. (2015). Cascara Tea: A Tasty Infusion Made from Coffee 

Waste. Artikel. National Public Radio. 



76 
 

 
 

Chan, Y., Singh, S. K., Gulati, M., Wadhwa, S., Prasher, P., Kumar, D., Kumar, A. 

P., Gupta, G., Kuppusamy, G., Haghi, M., George Oliver, B. G., Adams, J., 

Chellappan, D. K., & Dua, K. (2022). Advances and Applications of 

Monoolein as A Novel Nanomaterial in Mitigating Chronic Lung 

Diseases. Journal of drug delivery science and technology, 74, 103541. doi: 

https://doi.org/10.1016/j.jddst.2022.103541. 

Chang, X., Bai, Y., Wu, R., Liu, D., & Zhao, X. (2020). Heterogeneity of 

Lignocellulose Must Be Considered for Kinetic Study: A Case on Formic 

Acid Fractionation of Sugarcane Bagasse with Different 

Pseudohomogeneous Kinetic Models. Renewable Energy, 162, 2246–2258. 

doi: https://doi.org/10.1016/j.renene.202 0.10.029 

Chaves, A. F. A., Navarro, M. V., de Barros, Y. N., Silva, R. S., Xander, P., & Batista, 

W. L. (2021). Updates in Paracoccidioides Biology and Genetic Advances in 

Fungus Manipulation. Journal of fungi (Basel, Switzerland), 7(2), 116. doi: 

https://doi.org/10.3390/jof7020116. 

Chen, H., Wang, Y., Cao, P., & Liu, Y. (2017). Effect of Temperature on Thermal 

Oxidation of Palmitic Acid Studied by Combination of EPR Spin Trapping 

Technique and SPME-GC-MS/MS. Food chemistry, 234, 439–444. doi: 

https://doi.org/10.1016/j.foodchem.2017.04.135. 

Chen, X., Hu, C., Shu, Z., Wang, X., Zhao, Y., Song, W., Chen, X., Jin, M., Xiu, Y., 

Guo, X., Kong, X., Jiang, Y., Guan, J., Gongga, L., Wang, L., & Wang, B. 

(2023). Isovanillic Acid Protects Mice Against Staphylococcus aureus by 

Targeting vWbp and Coa. Future microbiology, 18, 735–749. doi: 

https://doi.org/10.2217/fmb-2022-0219. 

Cheng, B., Furtado, A., & Henry, R. J. (2018). The Coffee Bean Transcriptome 

Explains The Accumulation of The Major Bean Components Through 

Ripening. Scientific Reports, 8(1), 11414. 

Cheynier, V., Comte, G., Davies, K. M., Lattanzio, V., & Martens, S. (2013). Plant 

Phenolics: Recent Advances on Their Biosynthesis, Genetics, and 

Ecophysiology. Plant physiology and biochemistry, 72, 1-20. 

Clifford, M. N. & Willson, K. C. (1985). Coffee: Botany, Biochemistry and 

Production of Beans and Beverage. Westport, CT: The AVI Publishing 

Company, Inc. 

Das, S., Pattanayak, S., & Mallick, B. (2020). Technical Competency and 

Challenges in Coffee Production in Odisha, India. Journal of Pharmacognosy 

and Phytochemistry, 9(3S), 46-52. 

Dash, A. K., Gong, Z., Miller, D. W., Huai-Yan, H., & Laforet, J. (1999). 

Development of A Rectal Nicotine Delivery System for The Treatment of 

Ulcerative Colitis. International journal of pharmaceutics, 190(1), 21–34. 

doi: https://doi.org/10.1016/s0378-5173(99)00221-5. 



77 
 

 
 

David, A., & Rostkowski, P. (2020). Analytical Techniques in Metabolomics. 

Environmental metabolomic, 35-64. doi: https://doi.org/10.1016/B978-0-12-

818196-6.00002-9. 

Davis, A. P., Govaerts, R., Bridson, D. M., & Stoffelen, P. (2006). An Annotated 

Taxonomic Conspectus of The Genus Coffea (Rubiaceae). Botanical Journal 

of the Linnean Society, 152(4), 465-512. doi: 10.1111/j.1095-

8339.2006.00584.x.  

Dawra, M., Bouajila, J., El Beyrouthy, M., Abi Rizk, A., Taillandier, P., Nehme, N., 

& El Rayess, Y. (2023). Chemical Characterization and Antioxidant, 

Antibacterial, Antiacetylcholinesterase and Antiproliferation Properties 

of Salvia fruticosa Miller Extracts. Molecules (Basel, Switzerland), 28(6), 

2429. doi: https://doi.org/10.3390/molecules28062429. 

de Carvalho, C. C. C. R. & Caramujo, M. J. (2018). The Various Roles of Fatty 

Acids. Molecules (Basel, Switzerland), 23(10), 2583. doi: 

https://doi.org/10.3390/molecules23102583 

de Castro, M. L. & Priego-Capote, F. (2010). Soxhlet Extraction: Past and Present 

Panacea. Journal of chromatography A, 1217(16), 2383-2389. 

de Filippis, B., Ammazzalorso, A., Amoroso, R., & Giampietro, L. (2019). Stilbene 

Derivatives as New Perspective in Antifungal Medicinal Chemistry. Drug 

Development Research, 80(3), 285-293. 

de La Cruz, J. P., Ruiz-Moreno, M. I., Guerrero, A., López-Villodres, J. A., Reyes, 

J. J., Espartero, J. L., Labajos, M. T., & González-Correa, J. A. (2015). Role 

of The Catechol Group in The Antioxidant and Neuroprotective Effects of 

Virgin Olive Oil Components in Rat Brain. The Journal of nutritional 

biochemistry, 26(5), 549–555. doi: 

https://doi.org/10.1016/j.jnutbio.2014.12.013. 

Dedecca, D. M. (1957). Anatomy and Ontogenetical Development of Coffea 

arabica L. var. Typica Cramer. Bragantia, 16: 315–366. doi: 

https://doi.org/10.1590/S0006-87051957000100023. 

Defrenet, E., Roupsard, O., Van den Meersche, K., Charbonnier, F., Pastor Pérez-

Molina, J., Khac, E., Prieto, I., Stokes, A., Roumet, C., Rapidel, B., de Melo 

Virginio Filho, E., Vargas, V. J., Robelo, D., Barquero, A., & Jourdan, C. 

(2016). Root Biomass, Turnover and Net Primary Productivity of A Coffee 

Agroforestry System in Costa Rica: Effects of Soil Depth, Shade Trees, 

Distance to Row and Coffee Age. Annals of botany, 118(4), 833–851. doi: 

https://doi.org/10.1093/aob/mcw153. 

Delbeke, E. I. P., Movsisyan, M., Van Geem, K. M., & Stevens, C. V. (2016). 

Chemical and Enzymatic Modification of Sophorolipids. Green 

Chemistry, 18(1), 76-104. 

Depciuch, J., Jakubczyk, P., Paja, W., Sarzyński, J., Pancerz, K., Açıkel Elmas, M., 

Keskinöz, E., Bingöl Özakpınar, Ö., Arbak, S., Özgün, G., Altuntaş, S., & 

Guleken, Z. (2022). Apocynin Reduces Cytotoxic Effects of Monosodium 



78 
 

 
 

Glutamate in The Brain: A Spectroscopic, Oxidative Load, and Machine 

Learning Study. Spectrochimica acta. Part A, Molecular and biomolecular 

spectroscopy, 279, 121495. doi: https://doi.org/10.1016/j.saa.2022.121495. 

Devappa, R. K., Rakshit, S. K., & Dekker, R. F. (2015). Forest Biorefinery: 

Potential of Poplar Phytochemicals as Value-Added Co-

Products. Biotechnology advances, 33, 681–716. doi: 

https://doi.org/10.1016/j.biotechadv.2015.02.012. 

Dhaniaputri, R., Suwono, H., Amin, M., & Lukiati, B. (2022). Introduction to Plant 

Metabolism, Secondary Metabolites Biosynthetic Pathway, and In-Silico 

Molecular Docking for Determination of Plant Medicinal Compounds: An 

Overview. In 7th International Conference on Biological Science (ICBS 

2021) (hlm. 373-382). Atlantis Press. 

Di Mambro, V. M., Azzolini, A. E., Valim, Y. M., & Fonseca, M. J. (2003). 

Comparison of Antioxidant Activities of Tocopherols Alone and in 

Pharmaceutical Formulations. International journal of 

pharmaceutics, 262(1-2), 93–99. doi: https://doi.org/10.1016/s0378-

5173(03)00333-8. 

Diebold, J. P. & Czernik, S. (1997). Additives to Lower and Stabilize The Viscosity 

of Pyrolysis Oils During Storage. Energy & fuels, 11(5), 1081-1091. 

Domanski, J., Borowski, S., MarchutMikolajczyk, O., & Kubacki, P. (2016). 

Pretreatment of Rye Straw with Aqueous Ammonia for Conversion to 

Fermentable Sugars as A Potential Substrates In Biotechnological Processes. 

Biomass and Bioenergy, 91, 91–97. doi: https://doi.org/10.1016/j.biombioe.2 

016.05.008. 

Dong, W., Hu, R., Chu, Z., Zhao, J., & Tan, L. (2017). Effect of Different Drying 

Techniques on Bioactive Components, Fatty Acid Composition, and Volatile 

Profile of Robusta Coffee Beans. Food chemistry, 234, 121–130. doi: 

https://doi.org/10.1016/j.foodchem.2017.04.156. 

Dorta, E., Lobo, M. G., & González, M. (2012). Using Drying Treatments to 

Stabilise Mango Peel and Seed: Effect on Antioxidant Activity. LWT-Food 

Science and Technology, 45(2), 261-268. doi: 

https://doi.org/10.1016/j.lwt.2011.08.016. 

Đurović, S., Domínguez, R., Pateiro, M., Teslić, N., Lorenzo, J. M., & Pavlić, B. 

(2022). Industrial Hemp Nutraceutical Processing and Technology. 

In Industrial Hemp (hlm. 191-218). Academic Press. doi: 

https://doi.org/10.1016/B978-0-323-90910-5.00008-7. 

Dutta, A., Panchali, T., Khatun, A., Jarapala, S. R., Das, K., Ghosh, K., Chakrabarti, 

S., & Pradhan, S. (2023). Anti-Cancer Potentiality of Linoelaidic Acid 

Isolated from Marine Tapra Fish Oil (Ophisthopterus tardoore) via ROS 

Generation and Caspase Activation on MCF-7 Cell Line. Scientific 

reports, 13(1), 14125. doi: https://doi.org/10.1038/s41598-023-34885-3. 



79 
 

 
 

Duval, C. & Poelman, M. C. (1995). Scavenger Effect of Vitamin E and Derivatives 

on Free Radicals Generated by Photoirradiated Pheomelanin. Journal of 

pharmaceutical sciences, 84(1), 107–110. doi: 

https://doi.org/10.1002/jps.2600840124. 

Efendi, Z. & Harta, L. (2014). Kandungan Nutrisi Hasil Fermentasi Kulit Kopi 

Studi Kasus Desa Air Meles Bawah Kecamatan Curup Timur. Jurnal BPTP 

Bengkulu. 

Eid, Y. Z. (2010). Novel Antioxidant Canolol Reduces Glucocorticoid Induced 

Oxidative Stress in Broiler Chickens. Egyptian Poultry Science, 30, 917-926. 

Elshafie, H. S., Camele, I., & Mohamed, A. A. (2023). A Comprehensive Review 

on the Biological, Agricultural and Pharmaceutical Properties of Secondary 

Metabolites Based-Plant Origin. International journal of molecular 

sciences, 24(4), 3266. doi: https://doi.org/10.3390/ijms24043266. 

Elwood, J. M. & Jopson, J. (1997). Melanoma and Sun Exposure: An Overview of 

Published Studies. International journal of cancer, 73(2), 198-203. 

Eshetu, E. F., Tolassa, K., Mohammed, A., Berecha, G., & Garedew, W. (2022). 

Effect Of Processing and Drying Methods on Biochemical Composition of 

Coffee (Coffea arabica L.) Varieties in Jimma Zone, Southwestern 

Ethiopia. Cogent Food & Agriculture, 8(1), 2121203. doi: 

https://doi.org/10.1080/23311932.2022.2121203. 

Eskelinen, M. H., Ngandu, T., Tuomilehto, J., Soininen, H., & Kivipelto, M. (2009). 

Midlife Coffee and Tea Drinking and The Risk of Late-Life Dementia: A 

Population-Based CAIDE Study. Journal of Alzheimer's disease: JAD, 16(1), 

85–91. doi: https://doi.org/10.3233/JAD-2009-0920. 

Esquivel, P. & Jimenez, V. M. (2012). Functional Properties of Coffee and Coffee 

By-Products. Food research international, 46(2), 488-495. 

Evans, J., Richards, J. R., Battisti, A. S. (2024). Caffeine. StatPearls Publishing. 

[Online]. Diakses dari: https://www.ncbi.nlm.nih.gov/books/NBK519490/ 

(11 Agustus 2024) 

Fabbri, A., Cevoli, C., Romani, S., & Dalla Rosa, M. (2011). Numerical Model of 

Heat and Mass Transfer During Roasting Coffee Using 3D Digitised 

Geometry. Procedia Food Science, 1, 742-746. 

Fadli, K., Bouchama, A., Tabbiche, A., Chiter, C., Cornia, A., Kumar, N., Yahiaoui, 

M., & Zaidi, F. (2024). Anticancer Potential of Isovanillin-Based 

Symmetrical Azine: Synthesis, Structure, Molecular Modeling, in Silico 

Leukemia Inhibition and MD Simulation. Journal of Molecular 

Structure, 1312, 138580. 

Fan, L., Soccol, A. T., Pandey, A., & Soccol, C. R. (2003). Cultivation of Pleurotus 

Mushrooms on Brazilian Coffee Husk and Effects of Caffeine and Tannic 

Acid. Micologia Aplicada International, 15(1), 15-21. 



80 
 

 
 

Fiehn O. (2016). Metabolomics by Gas Chromatography-Mass Spectrometry: 

Combined Targeted and Untargeted Profiling. Current protocols in molecular 

biology, 114, 30.4.1–30.4.32. doi: 

https://doi.org/10.1002/0471142727.mb3004s114. 

Flament, I. & Bessière-Thomas, Y. (2002). Coffee Flavor Chemistry. West Sussex: 

John Wiley & Sons, Ltd. 

Folmer, B. (2017). The Craft and Science of Coffee, 1st Edn., eds I. Blank, A. Farah, 

P. Giuliano, D. Sanders, and C. Wille. London: Academic Press. 

Frank, A. & Groll, M. (2017). The Methylerythritol Phosphate Pathway to 

Isoprenoids. Chemical Reviews, 117(8), 5675-5703. 

Fudholi, A., Sopian, K., Ruslan, M. H., Alghoul, M. A., & Sulaiman, M. Y. (2010). 

Reviewof Solar Dryers for Agricultural and Marine Products. Renewable and 

Sustainable Energy Reviews, 14(1): 1–30. doi: 

https://doi.org/10.1016/j.rser.2009.07.032. 

Furchan. (2004). Pengantar Penelitian Dalam Pendidikan. Yogyakarta: Pustaka 

Pelajar Offset. 

Galanakis, C. M. (Ed.). (2017). Handbook of coffee processing by-products: 

sustainable applications. Academic Press. 

Gale, C., Gerami-Nejad, M., McClellan, M., Vandoninck, S., Longtine, M. S., & 

Berman, J. (2001). Candida albicans Int1p Interacts with The Septin Ring in 

Yeast and Hyphal Cells. Molecular biology of the cell, 12(11), 3538-3549. 

doi: 10.1091/mbc.12.11.3538. 

Gelvin S. B. (2000). Agrobacterium and Plant Genes Involved in T-DNA Transfer 

and Integration. Annual review of plant physiology and plant molecular 

biology, 51, 223–256. doi: https://doi.org/10.1146/annurev.arplant.51.1.223. 

Gerhäuser, C., Klimo, K., Hümmer, W., Hölzer, J., Petermann, A., Garreta-Rufas, 

A., Böhmer, F. D., & Schreier, P. (2009). Identification of 3-Hydroxy-Beta-

Damascone and Related Carotenoid-Derived Aroma Compounds as Novel 

Potent Inducers of Nrf2-Mediated Phase 2 Response with Concomitant Anti-

Inflammatory Activity. Molecular nutrition & food research, 53(10), 1237–

1244. doi: https://doi.org/10.1002/mnfr.200800492. 

Ghosh, S., Chisti, Y., & Banerjee, U. C. (2012). Production of Shikimic 

Acid. Biotechnology advances, 30(6), 1425–1431. doi: 

https://doi.org/10.1016/j.biotechadv.2012.03.001. 

Gilman, J. D. & Bilyeu, K. D. (2012). Genes And Alleles for Quality Traits on The 

Soybean Genetic/Physical Map. In Designing soybeans for 21st century 

markets (hlm. 67-96). AOCS Press. 

Giordano, M., Bertolino, M., Belviso, S., Ghirardello, D., & Zeppa, G. (2022). 

Effects of Species, Post-Harvest Treatment, and Roasting on Fibre, Volatile 

Compounds, and Polyphenol Contents in Coffee Silverskin. Foods, 11(19), 

3132. 



81 
 

 
 

González Mera, I. F., González Falconí, D. E., & Morera Córdova, V. (2019). 

Secondary Metabolites in Plants: Main Classes, Phytochemical Analysis and 

Pharmacological Activities. Bionatura, 4(4), 1000-1009. 

Gruenbacher, G. & Thurnher, M. (2017). Mevalonate Metabolism in Immuno-

Oncology. Frontiers in immunology, 8, 1714. doi: 

https://doi.org/10.3389/fimmu.2017.01714 

Gupta, V., Tyagi, S., & Tripathi, R. (2023). Hexadecanoic Acid Methyl Ester, A 

Potent Hepatoprotective Compound in Leaves of Pistia stratiotes L. The 

Applied Biology & Chemistry Journal, 4(4), 118-120. 

Hall, R. D., Trevisan, F., & de Vos, R. C. H. (2022). Coffee Berry and Green Bean 

Chemistry - Opportunities for Improving Cup Quality and Crop 

Circularity. Food research international (Ottawa, Ont.), 151, 110825. doi: 

https://doi.org/10.1016/j.foodres.2021.110825. 

Harris, S. G., Padilla, J., Koumas, L., Ray, D., & Phipps, R. P. (2002). 

Prostaglandins as Modulators of Immunity. Trends in immunology, 23(3), 

144-150. doi: https://doi.org/10.1016/S1471-4906(01)02154-8. 

Hasbullah, U. H. A., Nirwanto, Y., Sutrisno, E., Lismaini, Simarmata, M. M. T., 

Nurhayati, Rokhman, L. N., Herawati, J., Setiawan, R. B., Xyzquolyna, D., 

Ferdiansyah, M. K., Anggraeni, N., & Dalimunthe, B. A. (2021). Kopi 

Indonesia. Medan: Yayasan Kita Menulis. 

Hill, A. F. (1937). Economic botany. A textbook of useful plants and plant products. 

Hiscox, J. & Boddy, L. (2017). Armed and Dangerous–Chemical Warfare in Wood 

Decay Communities. Fungal Biology Reviews, 31(4), 169-184. 

Hoepelman, A (2001). Inflamation. Basic Principles and Clinical Correlates, edisi 

ke-3, 1999, disunting oleh J. I. Galalin dan R. Snyderman. Lippincott 

Williams and Wilkins Publisher. Neth. J. Med, 58(41). doi: 10.1016/S0300-

2977(00)00085-1. 

Hong, M., Li, S., Tan, H. Y., Wang, N., Tsao, S. W., & Feng, Y. (2015). Current 

Status of Herbal Medicines in Chronic Liver Disease Therapy: The Biological 

Effects, Molecular Targets and Future Prospects. International journal of 

molecular sciences, 16(12), 28705–28745. doi: 

https://doi.org/10.3390/ijms161226126. 

Hossain, M. B., Brunton, N. P., & Rai, D. K. (2016). Effect of Drying Methods on 

the Steroidal Alkaloid Content of Potato Peels, Shoots and Berries. Molecules 

(Basel, Switzerland), 21(4), 403. doi: 

https://doi.org/10.3390/molecules21040403. 

Hu, W., Sarengaowa, Guan, Y., & Feng, K. (2022). Biosynthesis of Phenolic 

Compounds and Antioxidant Activity in Fresh-Cut Fruits and 

Vegetables. Frontiers in Microbiology, 13, 906069. 

Huang, Z. R., Lin, Y. K., & Fang, J. Y. (2009). Biological and Pharmacological 

Activities of Squalene and Related Compounds: Potential Uses In Cosmetic 



82 
 

 
 

Dermatology. Molecules (Basel, Switzerland), 14(1), 540–554. doi: 

https://doi.org/10.3390/molecules14010540. 

Hubschmann, H. J. (2015). Handbook of GC-MS: fundamentals and applications. 

John Wiley & Sons. 

Huh, S., Kim, Y. S., Jung, E., Lim, J., Jung, K. S., Kim, M. O., Lee, J., & Park, D. 

(2010). Melanogenesis Inhibitory Effect of Fatty Acid Alkyl Esters Isolated 

from Oxalis triangularis. Biological & pharmaceutical bulletin, 33(7), 1242–

1245. doi: https://doi.org/10.1248/bpb.33.1242. 

Hurtado-Benavides, A., Dorado, D., & del Pilar Sánchez-Camargo, A. (2016). 

Study of The Fatty Acid Profile and The Aroma Composition of Oil Obtained 

From Roasted Colombian Coffee Beans by Supercritical Fluid 

Extraction. The Journal of Supercritical Fluids, 113, 44-52. 

Indira, M., Peele, K. A., Krupanidhi, S., Prabhakar, K. V., Vimala, K. B. S., Kavya, 

P. S., Sravya, I., & Venkateswarulu, T. C. (2023). In Vitro Assessment of The 

Bioactive Compounds and Anticancer Potential of Citrus medica Leaf 

Extract. Tropical life sciences research, 34(3), 197–215. doi: 

https://doi.org/10.21315/tlsr2023.34.3.11. 

Islam, M. T., Ali, E. S., Uddin, S. J., Shaw, S., Islam, M. A., Ahmed, M. I., Chandra 

Shill, M., Karmakar, U. K., Yarla, N. S., Khan, I. N., Billah, M. M., 

Pieczynska, M. D., Zengin, G., Malainer, C., Nicoletti, F., Gulei, D., 

Berindan-Neagoe, I., Apostolov, A., Banach, M., Yeung, A. W. K., … 

Atanasov, A. G. (2018). Phytol: A Review of Biomedical Activities. Food and 

chemical toxicology : an international journal published for the British 

Industrial Biological Research Association, 121, 82–94. doi: 

https://doi.org/10.1016/j.fct.2018.08.032. 

ITIS. (2023). Coffea arabica L. [Online]. Diakses dari: 

https://www.gbif.org/species/2895345 (07 Desember 2023). 

Jaiswal, P., Kumar, P., Singh, V. K., & Singh, D. K. (2011). Areca catechu L.: A 

Valuable Herbal Medicine Against Different. Research Journal of Medicinal 

Plant, 5(2), 145-152. doi: http://dx.doi.org/10.3923/rjmp.2011.145.152. 

Jamwal, K., Bhattacharya, S., & Puri, S. (2018). Plant Growth Regulator Mediated 

Consequences of Secondary Metabolites in Medicinal Plants. Journal of 

applied research on medicinal and aromatic plants, 9, 26-38. 

Jan, R., Asaf, S., Numan, M., Lubna, & Kim, K. M. (2021). Plant Secondary 

Metabolite Biosynthesis and Transcriptional Regulation in Response to Biotic 

and Abiotic Stress Conditions. Agronomy, 11(5), 968. doi: 

https://doi.org/10.3390/agronomy11050968. 

Jiamjariyatam, R., Samosorn, S., Dolsophon, K., Tantayotai, P., Lorliam, W., & 

Krajangsang, S. (2022). Effects of Drying Processes on The Quality of Coffee 

Pulp. Journal of Food Processing and Preservation, 46(10), e16876. doi: 

https://doi.org/10.1111/jfpp.16876. 

https://doi.org/10.3390/agronomy11050968


83 
 

 
 

Joo, S. S., Kim, Y. B., & Lee, D. I. (2010). Antimicrobial and Antioxidant Properties 

of Secondary Metabolites from White Rose Flower. The Plant Pathology 

Journal, 26(1):57-62. doi: http://dx.doi.org/10.5423/PPJ.2010.26.1.057. 

Kaluarachchi, M., Lewis, M. R., & Lindon, J. C. (2017). Standardized Protocols for 

MS-Based Metabolic Phenotyping. Encyclopedia of Spectroscopy and 

Spectrometry, 224-231. doi: https://doi.org/10.1016/B978-0-12-409547-

2.12134-1. 

Kamus Besar Bahasa Indonesia (KBBI). (2023). Pengeringan. [Online]. Diakses 

dari: https://kbbi.kemdikbud.go.id/entri/pengeringan (09 Desember 2023). 

Kaur, N., Chugh, V., & Gupta, A. K. (2014). Essential Fatty Acids as Functional 

Components of Foods-A Review. Journal of food science and 

technology, 51(10), 2289–2303. doi: https://doi.org/10.1007/s13197-012-

0677-0. 

Kementerian Pertanian. (2012). Pedoman Teknis Penanganan Pascapanen Pala. 

Direktorat Pascapanen dan Pembinaan Usaha. Jakarta: Direktorat Jenderal 

Perkebunan. 

Keservani, R. K., Kesharwani, R. K., Vyas, N., Jain, S., Raghuvanshi, R., & 

Sharma, A. K. (2010). Nutraceutical and Functional Food as Future Food: A 

Review. Der Pharmacia Lettre, 2(1), 106-116. 

Khan, K., Firdous, S., Ahmad, A., Fayyaz, N., Nadir, M., Rasheed, M., & Faizi, S. 

(2016). GC-MS Profile of Antimicrobial and Antioxidant Fractions from 

Cordia rothii Roots. Pharmaceutical biology, 54(11), 2597–2605. doi: 

https://doi.org/10.3109/13880209.2016.1172320. 

Kieu Tran, T. M., Kirkman, T., Nguyen, M., & Van Vuong, Q. (2020). Effects of 

Drying on Physical Properties, Phenolic Compounds and Antioxidant 

Capacity of Robusta Wet Coffee Pulp (Coffea canephora). Heliyon, 6(7), 

e04498. doi: https://doi.org/10.1016/j.heliyon.2020.e04498. 

Kim, J. B., Yu, J. H., Ko, E., Lee, K. W., Song, A. K., Park, S. Y., Shin, I., Han, W., 

& Noh, D. Y. (2010). The Alkaloid Berberine Inhibits The Growth of Anoikis-

Resistant MCF-7 and MDA-MB-231 Breast Cancer Cell Lines by Inducing 

Cell Cycle Arrest. Phytomedicine : international journal of phytotherapy and 

phytopharmacology, 17(6), 436–440. doi: 

https://doi.org/10.1016/j.phymed.2009.08.012. 

Kim, M. G., & Lee, H. S. (2014). 1, 2-Benzendiol Isolated from Persimmon Roots 

and Its Structural Analogues Show Antimicrobial Activities Against Food-

Borne Bacteria. Journal of the Korean Society for Applied Biological 

Chemistry, 57, 429-433. doi: https://doi.org/10.1007/s13765-014-4141-x. 

Knipe, D.M.,Howley, P.M., Griffin, D.E., Lamb, R.A., Martin, M.A., Roizmann, 

B., Straus, S.E. (2001). Fields Virology. Philadelphia: Lippinott Williams & 

Wilkins 1401-1441. 

Ko, G. A., Shrestha, S., & Kim Cho, S. (2018). Sageretia thea Fruit Extracts Rich 

in Methyl Linoleate and Methyl Linolenate Downregulate Melanogenesis via 



84 
 

 
 

The Akt/GSK3β Signaling Pathway. Nutrition research and practice, 12(1), 

3–12. doi: https://doi.org/10.4162/nrp.2018.12.1.3. 

Koo, I., Wei, X., & Zhang, X. (2014). Analysis of Metabolomic Profiling Data 

Acquired on GC-MS. Methods in enzymology, 543, 315–324. doi: 

https://doi.org/10.1016/B978-0-12-801329-8.00016-7.  

Koppejan, J. & Van Loo, S. (2012). The Handbook of Biomass Combustion and Co-

Firing. Routledge. 

Koski, A., Pekkarinen, S., Hopia, A., Wähälä, K., & Heinonen, M. (2003). 

Processing of Rapeseed Oil: Effects on Sinapic Acid Derivative Content and 

Oxidative Stability. European Food Research and Technology, 217, 110-114.. 

Kufa, T. A. Y. E. & Burkhardt, J. U. R. G. E. N. (2013). Studies on Root Growth of 

Coffea arabica Populations and Its Implication for Sustainable Management 

of Natural Forests. Journal of Agricultural and Crop Research, 1(1), 1-9. 

Kuhnt, K., Baehr, M., Rohrer, C., & Jahreis, G. (2011). Trans Fatty Acid Isomers 

and The Trans‐9/Trans‐11 Index in Fat Containing Foods. European Journal 

of Lipid Science and Technology, 113(10), 1281-1292. 

Lai, Y. & Zhou, H. (2008). Isolation and Identification of The Chemical 

Constituents of Folium Fici Microcarpae. Food Drug, 3, 11-13. 

Langcake, P. & Pryce, R. J. (1977). A New Class of Phytoalexins from 

Grapevines. Experientia, 33(2), 151-152. 

Lee, L. W., Cheong, M. W., Curran, P., Yu, B., & Liu, S. Q. (2015). Coffee 

Fermentation and Flavor--An Intricate and Delicate Relationship. Food 

chemistry, 185, 182–191. doi: 

https://doi.org/10.1016/j.foodchem.2015.03.124.  

Lee, S. G., Karadeniz, F., Seo, Y., & Kong, C. S. (2017). Anti-Melanogenic Effects 

of Flavonoid Glycosides from Limonium tetragonum (Thunb.) Bullock via 

Inhibition of Tyrosinase and Tyrosinase-Related Proteins. Molecules, 22(9), 

1480. 

Li, M. M., Wu, L. Y., Zhao, T., Xiong, L., Huang, X., Liu, Z. H., Fan, X. L., Xiao, 

C. R., Gao, Y., Ma, Y. B., Chen, J. J., Zhu, L. L., & Fan, M. (2011). The 

Protective Role of 5-HMF Against Hypoxic Injury. Cell stress & 

chaperones, 16(3), 267–273. doi: https://doi.org/10.1007/s12192-010-0238-

2. 

Li, C. Y., Lee, E. J., & Wu, T. S. (2004). Antityrosinase Principles and Constituents 

of the Petals of Crocus s ativus. Journal of natural products, 67(3), 437-440. 

Li, P., Xu, G., Li, S. P., Wang, Y. T., Fan, T. P., Zhao, Q. S., & Zhang, Q. W. (2008). 

Optimizing Ultraperformance Liquid Chromatographic Analysis Of 10 

Diterpenoid Compounds in Salvia miltiorrhiza Using Central Composite 

Design. Journal of agricultural and food chemistry, 56(4), 1164–1171. doi: 

https://doi.org/10.1021/jf073020u. 



85 
 

 
 

Li, T., Liu, X., Han, P., Aimaier, A., Zhang, Y., & Li, J. (2023). Syringaldehyde 

Ameliorates Mouse Arthritis by Inhibiting Dendritic Cell Maturation and 

Proinflammatory Cytokine Secretion. International 

immunopharmacology, 121, 110490. doi: 

https://doi.org/10.1016/j.intimp.2023.110490. 

Librán-Pérez, M., Pereiro, P., Figueras, A., & Novoa, B. (2019). Antiviral Activity 

of Palmitic Acid via Autophagic Flux Inhibition in Zebrafish (Danio 

rerio). Fish & shellfish immunology, 95, 595–605. doi: 

https://doi.org/10.1016/j.fsi.2019.10.055. 

Lovestead, T. M. & Urness, K. N. (2019). Gas Chromatography/Mass 

Spectrometry. New York: ASM Handbook. 

Machado, M., Espírito Santo, L., Machado, S., Lobo, J. C., Costa, A. S. G., Oliveira, 

M. B. P. P., Ferreira, H., & Alves, R. C. (2023). Bioactive Potential and 

Chemical Composition of Coffee By-Products: From Pulp to 

Silverskin. Foods (Basel, Switzerland), 12(12), 2354. doi: 

https://doi.org/10.3390/foods12122354. 

Majik, M. S., Rodrigues, C., Mascarenhas, S., & D'Souza, L. (2014). Design and 

Synthesis of Marine Natural Product-Based 1H-Indole-2,3-Dione Scaffold as 

A New Antifouling/Antibacterial Agent Against Fouling Bacteria. Bioorganic 

chemistry, 54, 89–95. doi: https://doi.org/10.1016/j.bioorg.2014.05.001. 

Manga, J. & Utomo, W. B. (2018). Esterfikasi Asam Lemak Palmitat Menjadi Etil 

Ester Menggunakan Katalis Padat So4 2-/Tio2. Seminar Nasional Hasil 

Penelitian & Pengabdian Kepada Masyarakat (SNP2M), 2(1). 

Mangku, I. G. P., Wijaya, I. M. A. S., Putra, G., & Permana, D. G. (2019). Formation 

of Bioactive Compounds During Dry Fermentation of Arabica Coffee Beans 

“kintamani”. Journal of Biological and chemical research, 36(2), 69-79. 

Marchese, M. E., Kumar, R., Colangelo, L. A., Avila, P. C., Jacobs, D. R., Jr, Gross, 

M., Sood, A., Liu, K., & Cook-Mills, J. M. (2014). The Vitamin E Isoforms 

Α-Tocopherol and Γ-Tocopherol Have Opposite Associations with 

Spirometric Parameters: The CARDIA Study. Respiratory research, 15(1), 

31. doi: https://doi.org/10.1186/1465-9921-15-31. 

Martin, M. X., Pablos, F., González, A. G., Valdenebro, M. X., & León-Camacho, 

M. (2001). Fatty Acid Profiles as Discriminant Parameters for Coffee 

Varieties Differentiation. Talanta, 54(2), 291–297. doi: 

https://doi.org/10.1016/s0039-9140(00)00647-0. 

Mary Mawumenyo Mamattah, K., Kusiwaa Adomako, A., Nketia Mensah, C., & 

Borquaye, L. S. (2023). Chemical Characterization, Antioxidant, 

Antimicrobial, and Antibiofilm Activities of Essential Oils of Plumeria 

alba (Forget-Me-Not). Biochemistry research international, 2023, 1040478. 

doi: https://doi.org/10.1155/2023/1040478. 

Masmeijer, C., Rogge, T., van Leenen, K., De Cremer, L., Deprez, P., Cox, E., 

Devriendt, B., & Pardon, B. (2020). Effects Of Glycerol-Esters of Saturated 



86 
 

 
 

Short- and Medium Chain Fatty Acids on Immune, Health and Growth 

Variables in Veal Calves. Preventive veterinary medicine, 178, 104983. doi: 

https://doi.org/10.1016/j.prevetmed.2020.104983. 

Mathews, A., Arbal, A. V., Kaarunya, A., Jha, P. K., Le-Bail, A., & Rawson, A. 

(2024). Conventional vs Modern Extraction Techniques in The Food Industry. 

Extraction processes in the food industry (hlm. 97-146). Woodhead 

Publishing. doi: https://doi.org/10.1016/B978-0-12-819516-1.00013-2. 

Matsuzaka, T. & Shimano, H. (2011). Molecular Mechanisms Involved in Hepatic 

Steatosis and Insulin Resistance. Journal of diabetes investigation, 2(3), 170-

175. doi: https://doi.org/10.1111%2Fj.2040-1124.2011.00111.x. 

Mayer A. M. (2006). Polyphenol Oxidases in Plants and Fungi: Going Places? A 

Review. Phytochemistry, 67(21), 2318–2331. doi: 

https://doi.org/10.1016/j.phytochem.2006.08.006. 

McCary, C. A., Abdala-Valencia, H., Berdnikovs, S., & Cook-Mills, J. M. (2011). 

Supplemental and Highly Elevated Tocopherol Doses Differentially Regulate 

Allergic Inflammation: Reversibility of Α-Tocopherol and Γ-Tocopherol's 

Effects. Journal of immunology (Baltimore, Md. : 1950), 186(6), 3674–3685. 

doi: https://doi.org/10.4049/jimmunol.1003037. 

McNair, H. M., Miller, J. M., & Snow, N. H. (2019). Basic gas chromatography. 

John Wiley & Sons. 

Michael, P. (1984). Ecological Methods for Field and Laboratory Investigations. 

Europe: McGraw-Hill Education. 

Milak, S. & Zimmer, A. (2015). Glycerol Monooleate Liquid Crystalline Phases 

Used in Drug Delivery Systems. International journal of 

pharmaceutics, 478(2), 569–587. doi: 

https://doi.org/10.1016/j.ijpharm.2014.11.072. 

Mohamed, M., Yusup, S., Wahyudiono, W., Machmudah, S., & Goto, M. (2014). 

Effect of Temperature on The Extraction of Bio-Oil From Oil Palm Mesocarp 

Fiber Using Supercritical CO2. Jurnal Teknologi, 69(4). doi: 

https://doi.org/10.11113/jt.v69.3171. 

Mohan, D., Pittman Jr, C. U., & Steele, P. H. (2006). Pyrolysis of Wood/Biomass 

for Bio-Oil: A Critical Review. Energy & fuels, 20(3), 848-889. 

Mondul, A. M., Moore, S. C., Weinstein, S. J., Männistö, S., Sampson, J. N., & 

Albanes, D. (2014). 1-Stearoylglycerol is Associated with Risk of Prostate 

Cancer: Results from Serum Metabolomic Profiling. Metabolomics : Official 

journal of the Metabolomic Society, 10(5), 1036–1041. doi: 

https://doi.org/10.1007/s11306-014-0643-0. 

Moreira, A. S., Nunes, F. M., Simões, C., Maciel, E., Domingues, P., Domingues, 

M. R. M., & Coimbra, M. A. (2017). Data on Coffee Composition and Mass 

Spectrometry Analysis of Mixtures of Coffee Related Carbohydrates, 

Phenolic Compounds and Peptides. Data in brief, 13, 145-161. doi: 

10.1016/j.dib.2017.05.027. 



87 
 

 
 

Muharam, F. & Sriwidodo. (2022). Review : Potensi Kopi Arabika (Coffea arabica 

L.) dari Berbagai Aktivitas Farmakologi & Bentuk Sediaan Farmasi. Medical 

Sains: Jurnal Ilmiah Kefarmasian, 7(3): 395-406. doi: 

http://dx.doi.org/10.37874/ms.v7i3.349. 

Mujeeb, F., Bajpai, P., & Pathak, N. (2014). Phytochemical Evaluation, 

Antimicrobial Activity, and Determination of Bioactive Components from 

Leaves of Aegle marmelos. BioMed research international, 2014, 497606. 

doi: https://doi.org/10.1155/2014/497606. 

Mus’af, M., Umar, H., & Yusran, Y. Kondisi Kimia Tanah pada Dua Level 

Ketinggian Tempat di Kawasan Taman Nasional Lore Lindu Sulawesi 

Tengah. Jurnal Warta Rimba, 7(4), 200-206. 

Namora, J., Sihombing, M., & Rahardjo, M. (2020). Pengaruh Metode Pengeringan 

terhadap Senyawa Volatil pada Pembentukan Flavor Biji Kopi Robusta. 

Prosiding Seminar Nasional Lahan Suboptimal ke-8 Tahun 2020, Palembang 

20 Oktober 2020. 

Nemeth, V., Syed, H. A., Evans, J. (2024). Eczema. StatPearls Publishing. [Online]. 

Diakses dari: https://www.ncbi.nlm.nih.gov/books/NBK538209/ (04 Juli 

2024). 

Ngoh, G. A., Facundo, H. T., Hamid, T., Dillmann, W., Zachara, N. E., & Jones, S. 

P. (2009). Unique Hexosaminidase Reduces Metabolic Survival Signal and 

Sensitizes Cardiac Myocytes to Hypoxia/Reoxygenation Injury. Circulation 

research, 104(1), 41–49. doi: 

https://doi.org/10.1161/CIRCRESAHA.108.189431. 

Nguyen, A. T., Fontaine, J., Malonne, H., Claeys, M., Luhmer, M., & Duez, P. 

(2005). A Sugar Ester and an Iridoid Glycoside from Scrophularia 

ningpoensis. Phytochemistry, 66(10), 1186-1191. 

Nguyen, M. H. K., Nguyen, H. X., Nguyen, M. T. T., & Nguyen, N. T. (2012). 

Phenolic Constituents from The Heartwood of Artocapus altilis And Their 

Tyrosinase Inhibitory Activity. Natural product communications, 7(2). 

Nićiforović, N. & Abramovič, H. (2014). Sinapic Acid and Its Derivatives: Natural 

Sources and Bioactivity. Comprehensive reviews in food science and food 

safety, 13(1), 34–51. doi: https://doi.org/10.1111/1541-4337.12041 

Nouveau, S., Agrawal, D., Kohli, M., Bernerd, F., Misra, N., & Nayak, C. S. (2016). 

Skin Hyperpigmentation in Indian Population: Insights and Best 

Practice. Indian journal of dermatology, 61(5), 487-495. 

Novia, Hafizudin, M. A. M., & Pratama, M. A. B. (2022). Pengaruh Suhu 

Preteatment terhadap Kadar Lignin pada Pembuatan Glukosa dari Sekam 

Padi (Experimental – Simulasi CFD). Jurnal Dinamika Penelitian Industri, 

33(1): 28-36. 

Nugraha, I. M. A. D. P., Prayascita, P. W., Dwidhananta, I. M. S., Putra, I. P. A. M., 

Cahyani, N. K. N., & Samirana, P. O. (2020). Identifikasi Komponen Volatile 

Kulit Ari Biji Kopi (Coffea robusta) Guna Optimalisasi 



88 
 

 
 

Kebermanfaatan. Jurnal Farmasi Udayana, 9(2), 100-109. doi: 

https://doi.org/10.24843/JFU.2020.v09.i02.p05. 

Ohta, T., Imagawa, T., & Ito, S. (2009). Involvement of Transient Receptor Potential 

Vanilloid Subtype 1 in Analgesic Action of Methylsalicylate. Molecular 

pharmacology, 75(2), 307–317. doi: 

https://doi.org/10.1124/mol.108.051292.  

Okada, T., Afendi, F. M., Altaf-Ul-Amin, M., Takahashi, H., Nakamura, K., & 

Kanaya, S. (2010). Metabolomics of Medicinal Plants: The Importance of 

Multivariate Analysis of Analytical Chemistry Data. Current computer-aided 

drug design, 6(3), 179–196. doi: 

https://doi.org/10.2174/157340910791760055. 

Olivia, N.U., Goodness, U.C. & Obinna, O.M. Phytochemical Profiling and GC-

MS Analysis of Aqueous Methanol Fraction of Hibiscus asper leaves. Futur 

J Pharm Sci 7, 59 (2021). doi: https://doi.org/10.1186/s43094-021-00208-4. 

Oloyede, G.K. (2016). Toxicity, Antimicrobial and Antioxidant Activities of Methyl 

Salicylate Dominated Essential Oils of Laportea aestuans (Gaud). Arabian 

Journal of Chemistry, 9(1): S840-S845. doi: 

https://doi.org/10.1016/j.arabjc.2011.09.019. 

Oluremi, B. B., Osamudiamen, P. M., Adeniji, J. A., & Aiyelaagbe, O. O. (2023). 

Anti-Measles Virus Activity Of 4-Hydroxy-3-Methoxy Benzaldehyde 

(Vanillin) Isolated from Xylopia aethiopica (Dunal) A. rich. Scientific 

African, 19, e01506. 

O'Neil, M. J. (Ed.). (2013). The Merck index: an encyclopedia of chemicals, drugs, 

and biologicals. Cambridge: Royal Society of Chemistry Publishing (hlm. 

192-1024). 

Ovalle-Rivera, O., Läderach, P., Bunn, C., Obersteiner, M., & Schroth, G. (2015). 

Projected Shifts in Coffea arabica Suitability Among Major Global 

Producing Regions Due To Climate Change. PloS one, 10(4), e0124155. doi: 

https://doi.org/10.1371/journal.pone.0124155. 

Páez-León, S. Y., Carrillo-Morales, M., Gómez-Rodríguez, O., López-Guillén, G., 

Castañeda-Ramírez, G. S., Hernández-Núñez, E., Wong-Villarreal, A., & 

Aguilar-Marcelino, L. (2022). Nematicidal Activity of Leaf Extract 

of Moringa oleifera Lam. Against Haemonchus contortus and Nacobbus 

aberrans. Journal of helminthology, 96, e13. doi: 

https://doi.org/10.1017/S0022149X22000025. 

Pandey, A., Soccol, C. R., Nigam, P., Brand, D., Mohan, R., & Roussos, S. (2000). 

Biotechnological Potential of Coffee Pulp and Coffee Husk for 

Bioprocesses. Biochemical Engineering Journal, 6(2), 153-162. 

Park, S., Scheffler, T. L., Gunawan, A. M., Shi, H., Zeng, C., Hannon, K. M., Grant, 

A. L., & Gerrard, D. E. (2009). Chronic Elevated Calcium Blocks AMPK-

Induced GLUT-4 Expression in Skeletal Muscle. American journal of 



89 
 

 
 

physiology. Cell physiology, 296(1), C106–C115. doi: 

https://doi.org/10.1152/ajpcell.00114.2008. 

Passi, S., De Pità, O., Puddu, P., & Littarru, G. P. (2002). Lipophilic Antioxidants 

in Human Sebum and Aging. Free radical research, 36(4), 471–477. doi: 

https://doi.org/10.1080/10715760290021342 

Patel, K., Panchal, N., & Ingle, P. (2019). Extraction Methods: Microwave, 

Ultrasonic, Pressurized Fluid, Soxhlet Extraction, Etc. International Journal 

of Advanced Research in Chemical Science (IJARCS), 6(3), 6-21. doi: 

http://dx.doi.org/10.20431/2349-0403.0603002. 

Patel, R.H. & Mohiuddin, S. S. (2023). Biochemistry, Histamine. StatPearls 

Publishing. [Online]. Diakses dari: 

https://www.ncbi.nlm.nih.gov/books/NBK557790/ (04 Juli 2024) 

Perez, A., Li, T., Hernandez, S., Zhang, R., & Cao, C. (2016). The Rationale of 

Using Coffee and Melatonin as an Alternative Treatment for Alzheimer’s 

Disease. J Alzheimers Dis Parkinsonism, 6(205), 2161-0460. doi: 

https://doi.org/10.4172/2161-0460.1000205. 

Perrone, D., Donangelo, C. M., & Farah, A. (2008). Fast Simultaneous Analysis of 

Caffeine, Trigonelline, Nicotinic Acid and Sucrose in Coffee By Liquid 

Chromatography-Mass Spectrometry. Food chemistry, 110(4), 1030–1035. 

doi: https://doi.org/10.1016/j.foodchem.2008.03.012 

Pham-Huy, L. A., He, H., & Pham-Huy, C. (2008). Free radicals, Antioxidants in 

Disease and Health. International journal of biomedical science : IJBS, 4(2), 

89–96. 

Pichersky, E., Noel, J. P., & Dudareva, N. (2006). Biosynthesis of Plant Volatiles: 

Nature's Diversity and Ingenuity. Science (New York, N.Y.), 311(5762), 808–

811. https://doi.org/10.1126/science.1118510. 

Pinto, M. E. A., Araújo, S. G., Morais, M. I., Sá, N. P., Lima, C. M., Rosa, C. A., 

Siqueira, E. P., Johann, S., & Lima, L. A. R. S. (2017). Antifungal and 

Antioxidant Activity of Fatty Acid Methyl Esters from Vegetable Oils. Anais 

da Academia Brasileira de Ciencias, 89(3), 1671–1681. doi: 

https://doi.org/10.1590/0001-3765201720160908. 

Popova, M. & Bankova, V. (2023). Contemporary Methods for The Extraction and 

Isolation of Natural Products. BMC chemistry, 17(1), 68. doi: 

https://doi.org/10.1186/s13065-023-00960-z. 

Povie, G., Villa, G., Ford, L., Pozzi, D., Schiesser, C. H., & Renaud, P. (2010). Role 

of Catechol in The Radical Reduction of B-Alkylcatecholboranes in Presence 

of Methanol. Chemical communications, 46(5), 803-805. 

Prasath, K. G., Alexpandi, R., Parasuraman, R., Pavithra, M., Ravi, A. V., & 

Pandian, S. K. (2021). Anti-Inflammatory Potential of Myristic Acid and 

Palmitic Acid Synergism Against Systemic Candidiasis in Danio rerio 

(Zebrafish). Biomedicine & pharmacotherapy = Biomedecine & 



90 
 

 
 

pharmacotherapie, 133, 111043. doi: 

https://doi.org/10.1016/j.biopha.2020.111043. 

Proaño-Pérez, E., Ollé, L., Guo, Y., Aparicio, C., Guerrero, M., Muñoz-Cano, R., 

& Martin, M. (2023). MITF Downregulation Induces Death in Human Mast 

Cell Leukemia Cells and Impairs IgE-Dependent 

Degranulation. International journal of molecular sciences, 24(4), 3515. doi: 

https://doi.org/10.3390/ijms24043515. 

Qi, S. H., Xu, Y., Xiong, H. R., Qian, P. Y., & Zhang, S. (2009). Antifouling and 

Antibacterial Compounds from A Marine Fungus Cladosporium sp. 

F14. World Journal of Microbiology and Biotechnology, 25, 399-406. 

Rahman, M. M., Ahmad, S. H., Mohamed, M. T., & Ab Rahman, M. Z. (2014). 

Antimicrobial Compounds from Leaf Extracts of Jatropha curcas, Psidium 

guajava, and Andrographis paniculata. The Scientific World 

Journal, 635240. doi: https://doi.org/10.1155/2014/635240. 

Rebollo-Hernanz, M., Cañas, S., Taladrid, D., Benítez, V., Bartolomé, B., Aguilera, 

Y., & Martín-Cabrejas, M. A. (2021). Revalorization of Coffee Husk: 

Modeling and Optimizing The Green Sustainable Extraction of Phenolic 

Compounds. Foods, 10(3), 653. 

Ricciotti, E. & FitzGerald, G. A. (2011). Prostaglandins and 

Inflammation. Arteriosclerosis, thrombosis, and vascular biology, 31(5), 

986–1000. doi: https://doi.org/10.1161/ATVBAHA.110.207449. 

Rodrigues da Silva, M., Sanchez Bragagnolo, F., Lajarim Carneiro, R., de Oliveira 

Carvalho Pereira, I., Aquino Ribeiro, J. A., Martins Rodrigues, C., Jelley, R. 

E., Fedrizzi, B., & Soleo Funari, C. (2022). Metabolite Characterization of 

Fifteen By-Products of The Coffee Production Chain: from Farm to 

Factory. Food chemistry, 369, 130753. doi: 

https://doi.org/10.1016/j.foodchem.2021.130753. 

Roshan, M. H., Tambo, A., & Pace, N. P. (2016). Potential Role of Caffeine in the 

Treatment of Parkinson's Disease. The open neurology journal, 10, 42–58. 

doi: https://doi.org/10.2174/1874205X01610010042. 

Sagna, A., Nair, R. V. R., Hulyalkar, N., Rajasekharan, S., Nair, V. T. G., Sivakumar, 

K. C., Suja, S. R., Baby, S., & Sreekumar, E. (2023). Ethyl Palmitate, an Anti-

Chikungunya Virus Principle From Sauropus androgynus, A Medicinal Plant 

Used to Alleviate Fever in Ethnomedicine. Journal of 

ethnopharmacology, 309, 116366. doi: 

https://doi.org/10.1016/j.jep.2023.116366. 

Sahin, B., Acikel Elmas, M., Bingol Ozakpinar, O., & Arbak, S. (2023). The Effects 

of Apocynin on Monosodium Glutamate Induced Liver Damage of 

Rats. Heliyon, 9(7), e17327. doi: 

https://doi.org/10.1016/j.heliyon.2023.e17327. 

Saleh, E. R. M. & Yusnaini. (2022). Model Hubungan antara Pengeringan Oven 

Terhadap Nilai Kapasitansi, Kadar Air, dan Rendemen Biji Pala (Myristica 



91 
 

 
 

fragrans Houtt). Proceeding The 13th Industrial Research Workshop and 

National Seminar Bandung, 13-14 Juli 2022. 

Sarker, S. D., Latif, Z., & Gray, A. I. (2006). Natural Products Isolation 2nd ed 

Totowa (New Jersey). Humana Press Inc: 6-10. 

Seigler, D. S. (2012). Plant Secondary Metabolism. Springer Science & Business 

Media. 

Shin, H., Eo, H., & Lim, Y. (2016). Similarities and Differences Between Alpha-

Tocopherol and Gamma-Tocopherol in Amelioration of Inflammation, 

Oxidative Stress and Pre-Fibrosis in Hyperglycemia Induced Acute Kidney 

Inflammation. Nutrition research and practice, 10(1), 33–41. doi: 

https://doi.org/10.4162/nrp.2016.10.1.33.  

Shrestha, S., Jha, C., Das, B. L., & Yadav, P. (2018). Effects of Monosodium 

Glutamate on Liver Tissue of Wistar Albino Rats-A Histological and 

Biochemical Study. Exp Anim, 8(10). 

Smith T. J. (2000). Squalene: Potential Chemopreventive Agent. Expert opinion on 

investigational drugs, 9(8), 1841–1848. doi: 

https://doi.org/10.1517/13543784.9.8.1841.  

Subyekti, M. (2012). Pengaruh Suhu Pengeringan dan Proses Blansing terhadap 

Mutu Tepung Daun Singkong (Manihot esculenta C.) dengan Metode Oven 

Konveksi. (Skripsi). Fakultas Teknologi Industri Pertanian. Universitas 

Padjadjaran. 

Suh, S., Pham, C., Smith, J., & Mesinkovska, N. A. (2020). The Banned Sunscreen 

Ingredients and Their Impact on Human Health: A Systematic 

Review. International journal of dermatology, 59(9), 1033-1042. 

Sukmadinata & Syaodih, N. (2006). Landasan Psikologi Proses Pendidikan. 

Bandung: PT. Remaja Rosdakarya. 

Syakir, M. (2010). Budidaya Pasca Panen Kopi. Bogor: Pusat Penelitian dan 

Pengembangan Perkebunan. 

Szatmári, Á., Móricz, Á. M., Schwarczinger, I., Kolozsváriné Nagy, J., Alberti, Á., 

Pogány, M., & Bozsó, Z. (2021). A Pattern-Triggered Immunity-Related 

Phenolic, Acetosyringone, Boosts Rapid Inhibition of A Diverse Set of Plant 

Pathogenic Bacteria. BMC plant biology, 21(1), 153. doi: 

https://doi.org/10.1186/s12870-021-02928-4. 

Szydłowska-Czerniak, A. (2013). Rapeseed and Its Products--Sources of Bioactive 

Compounds: A Review of Their Characteristics and Analysis. Critical 

reviews in food science and nutrition, 53(4), 307–330. doi: 

https://doi.org/10.1080/10408398.2010.529959. 

Taiz, L. & Zeiger, E. (2002). Plant Physiology. Sinauer associates. 

Talapko, J., Juzbašić, M., Matijević, T., Pustijanac, E., Bekić, S., Kotris, I., & 

Škrlec, I. (2021). Candida albicans-The Virulence Factors and Clinical 



92 
 

 
 

Manifestations of Infection. Journal of fungi (Basel, Switzerland), 7(2), 79. 

doi: https://doi.org/10.3390/jof7020079. 

Tampubolon, R. (2023). Pengaruh Suhu dan Lama Pengeringan Terhadap Mutu Teh 

Cascara dari Kulit Kopi Arabika (Coffea arabica). Jurnal Riset Teknologi 

Pangan Dan Hasil Pertanian (RETIPA), 154-166. 

Tangapo, A., Marwani, E., & Dwivani, F. M. (2012). Transformasi dan Ekspresi 

Transien Gen Pelapor Gusa pada Andrographis paniculata (Burm.F.) Wallich 

Ex Ness. Jurnal Bios Logos, 2(1). doi: 

https://doi.org/10.35799/jbl.2.1.2012.375. 

Teka, T., Zhang, L., Ge, X., Li, Y., Han, L., & Yan, X. (2022). Stilbenes: Source 

Plants, Chemistry, Biosynthesis, Pharmacology, Application and Problems 

Related To Their Clinical Application--A Comprehensive 

Review. Phytochemistry, 197, 113128. doi: 

https://doi.org/10.1016/j.phytochem.2022.113128. 

Thiberville, S. D., Moyen, N., Dupuis-Maguiraga, L., Nougairede, A., Gould, E. A., 

Roques, P., & de Lamballerie, X. (2013). Chikungunya Fever: Epidemiology, 

Clinical Syndrome, Pathogenesis and Therapy. Antiviral research, 99(3), 

345–370. doi: https://doi.org/10.1016/j.antiviral.2013.06.009. 

Thrane, U. (2001). Developments in The Taxonomy of Fusarium Species Based on 

Secondary Metabolites. Nelson Memorial Symposium. 

Tian, B. & Liu, J. (2020). Resveratrol: A Review of Plant Sources, Synthesis, 

Stability, Modification and Food Application. Journal of the Science of Food 

and Agriculture, 100(4), 1392-1404. 

Tomaz, I., Štambuk, P., Anić, M., Šikuten, I., Huzanić, N., Karoglan, M., Maletic, 

E., Kontic, J. K., & Preiner, D. (2021). Effect of Different Drying Methods 

on The Content of Polyphenolic Compounds of Red Grape Skins. Journal of 

Central European Agriculture, 22(2), 429-442. 

Tong, S. Y., Davis, J. S., Eichenberger, E., Holland, T. L., & Fowler, V. G., Jr (2015). 

Staphylococcus aureus Infections: Epidemiology, Pathophysiology, Clinical 

Manifestations, and Management. Clinical microbiology reviews, 28(3), 

603–661. doi: https://doi.org/10.1128/CMR.00134-14. 

Trang, A. & Khandhar, P. B. (2023). Physiology, Acetylcholinesterase. StatPearls. 

StatPearls Publishing. [Online]. Diakses dari: 

https://www.ncbi.nlm.nih.gov/books/NBK539735/ (04 Juli 2023) 

Tsuboi, M., Nakamura, Y., & Sakuma, H. (2023). Direct Effect of 2-Palmitoyl 

Glycerol on Promotion of Gamma Aminobutyric Acid Synthesis in Normal 

Human Fetal-Derived Astrocytes. FEBS open bio, 13(7), 1320–1332. doi: 

https://doi.org/10.1002/2211-5463.13649. 

Tung, Y. T., Wu, J. H., Kuo, Y. H., & Chang, S. T. (2007). Antioxidant Activities of 

Natural Phenolic Compounds from Acacia confusa Bark. Bioresource 

technology, 98(5), 1120-1123. 



93 
 

 
 

Turan, N. B. (2020). New Approaches to Antibacterial Drug Discovery. In Drug 

Discovery Targeting Drug-Resistant Bacteria (hlm. 223-248). Academic 

Press. 

Tyagi, T., & Agarwal, M. (2017). Phytochemical Screening and GC-MS Analysis 
of Bioactive Constituents in The Ethanolic Extract of Pistia stratiotes L. and 
Eichhornia crassipes (Mart.) solms. Journal of Pharmacognosy and 
phytochemistry, 6(1), 195-206. 

Uljon, S. (2023). Advances in Fentanyl Testing. Advances in Clinical Chemistry, 

116, 1-30. doi: https://doi.org/10.1016/bs.acc.2023.05.004. 

United States Department of Agriculture (USDA). (2023). Foreign Agricultural 

Service: Coffee Semi-annual. [Online]. Diakses dari: 

https://fas.usda.gov/data/indonesia-coffee-semi-annual-8 (04 Agustus 2024). 

Valentin, R., Alignan, M., Giacinti, G., Renaud, F. N., Raymond, B., & Mouloungui, 

Z. (2012). Pure Short-Chain Glycerol Fatty Acid Esters and Glycerylic 

Cyclocarbonic Fatty Acid Esters as Surface Active and Antimicrobial Coagels 

Protecting Surfaces by Promoting Superhydrophilicity. Journal of colloid and 

interface science, 365(1), 280–288. 

Valko, M., Leibfritz, D., Moncol, J., Cronin, M. T., Mazur, M., & Telser, J. (2007). 

Free Radicals and Antioxidants in Normal Physiological Functions and 

Human Disease. The international journal of biochemistry & cell 

biology, 39(1), 44-84. 

Van Dam, R. M. & Hu, F. B. (2005). Coffee Consumption and Risk of Type 2 

Diabetes: A Systematic Review. JAMA, 294(1), 97–104. doi: 

https://doi.org/10.1001/jama.294.1.97. 

Van Doorn, W. G. & Ketsa, S. (2014). Cross Reactivity Between Ascorbate 

Peroxidase and Phenol (Guaiacol) Peroxidase. Postharvest biology and 

technology, 95, 64-69. 

Varlet, V., Knockaert, C., Prost, C., & Serot, T. (2006). Comparison of Odor-Active 

Volatile Compounds of Fresh and Smoked Salmon. Journal of agricultural 

and food chemistry, 54(9), 3391-3401. 

Vaziri, N. (2008). Causal Link Between Oxidative Stress, Inflammation, and 

Hypertension. Iran. J. Kidney Dis., 2:1–10.  

Venugopal, V. (1999). Preservatives: Traditional Preservatives-Vegetable 

Oils. Encyclopedia of Food Microbiology, 3, 1743-1749. doi: 

https://doi.org/10.1006/rwfm.1999.2087. 

Vionita, S., Kardhinata, E. H., & Damanik, R. I. (2021, June). Morphology 

Identification and Description of Coffee Plants (Coffea sp.) in Karo District. 

In IOP Conference Series: Earth and Environmental Science, 782(4). IOP 

Publishing. 

Vivekraj, P., Vinotha, S., Vijayan, A., & Gideon, V. A. (2017). Preliminary 

Phytochemical Screening and GC-MS Analysis of Methanolic Extract of 



94 
 

 
 

Turnera subulata Smith (Passifloraceae). The Journal of 

Phytopharmacology, 6(3), 174-177. 

Qu, W., Pan, Z., & Ma, H. (2010). Extraction Modeling and Activities of 

Antioxidants from Pomegranate Marc. Journal of food engineering, 99(1), 

16-23. 

Wakjira, F. S. (2006). Biodiversity and Ecology of Afromontane Rainforests with 

Wild Coffea arabica L. Populations in Ethiopia. Cuvillier Verlag. 

Wedekind, R., Keski-Rahkonen, P., Robinot, N., Viallon, V., Ferrari, P., Engel, E., 

Boutron-Ruault, M. C., Mahamat-Saleh, Y., Mancini, F. R., Kühn, T., 

Johnson, T., Boeing, H., Bergmann, M., Karakatsani, A., Trichopoulou, A., 

Peppa, H., Agnoli, C., Santucci de Magistris, M., Palli, D., Sacerdote, C., … 

& Scalbert, A. (2019). Syringol Metabolites as New Biomarkers for Smoked 

Meat Intake. The American journal of clinical nutrition, 110(6), 1424–1433. 

Wedick, N. M., Brennan, A. M., Sun, Q., Hu, F. B., Mantzoros, C. S., & van Dam, 

R. M. (2011). Effects of Caffeinated and Decaffeinated Coffee on Biological 

Risk Factors for Type 2 Diabetes: A Randomized Controlled Trial. Nutrition 

journal, 10, 93. doi: https://doi.org/10.1186/1475-2891-10-93. 

Wijayanti, F. & Hariani, S. (2019). Pengaruh Pengeringan Biji Kopi dengan Metode 

Rumah Kaca dan Penyinaran Sinar Matahari Terhadap Kadar Air Biji Kopi 

Robusta (Coffea robusta). Prosiding Seminar Nasional Sains dan Teknologi 

Terapan, 2. 

Winarno, F. G. (2008). Kimia Pangan dan Gizi: Edisi Terbaru. Jakarta. Gramedia 

Pustaka Utama, 31, 44-47. 

World Health Organization (WHO). (2024). Coronavirus disease (COVID-19). 

[Online]. Diakses dari: https://www.who.int/health-

topics/coronavirus#tab=tab_1 (02 Juli 2024). 

Xia, Y., Xie, Y., Yu, Z., Xiao, H., Jiang, G., Zhou, X., Yang, Y., Li, X., Zhao, M., Li, 

L., Zheng, M., Han, S., Zong, Z., Meng, X., Deng, H., Ye, H., Fa, Y., Wu, H., 

Oldfield, E., Hu, X., … Zhang, Y. (2018). The Mevalonate Pathway Is a 

Druggable Target for Vaccine Adjuvant Discovery. Cell, 175(4), 1059–

1073.e21. doi: https://doi.org/10.1016/j.cell.2018.08.070 

Xiao, M., Xiao, Z. J., Yang, B., Lan, Z., & Fang, F. (2020). Blood-Brain Barrier: 

More Contributor to Disruption of Central Nervous System Homeostasis 

Than Victim in Neurological Disorders. Frontiers in neuroscience, 14, 764. 

doi: https://doi.org/10.3389/fnins.2020.00764. 

Yamamoto, Y., Haga, S., Niki, E., & Kamiya, Y. (1984). Oxidation of Lipids. V. 

Oxidation of Methyl Linoleate in Aqueous Dispersion. Bulletin of the 

Chemical Society of Japan, 57(5), 1260-1264. 

Yang, Z. H., Miyahara, H., & Hatanaka, A. (2011). Chronic Administration of 

Palmitoleic Acid Reduces Insulin Resistance and Hepatic Lipid 

Accumulation in KK-Ay Mice with Genetic Type 2 Diabetes. Lipids in health 

and disease, 10, 120. doi: https://doi.org/10.1186/1476-511X-10-120. 



95 
 

 
 

Yang, D., Du, X., Liang, X., Han, R., Liang, Z., Liu, Y., Liu, F., & Zhao, J. (2012). 

Different Roles of The Mevalonate and Methylerythritol Phosphate Pathways 

in Cell Growth and Tanshinone Production of Salvia miltiorrhiza Hairy 

Roots. PloS one, 7(11), e46797. 

Yebra, D. M., Kiil, S., & Dam-Johansen, K. (2004). Antifouling Technology—Past, 

Present and Future Steps Towards Efficient and Environmentally Friendly 

Antifouling Coatings. Progress in organic coatings, 50(2), 75-104. 

Yore, M. M., Syed, I., Moraes-Vieira, P. M., Zhang, T., Herman, M. A., Homan, E. 

A., Patel, R. T., Lee, J., Chen, S., Peroni, O. D., Dhaneshwar, A. S., 

Hammarstedt, A., Smith, U., McGraw, T. E., Saghatelian, A., & Kahn, B. B. 

(2014). Discovery of A Class of Endogenous Mammalian Lipids with Anti-

Diabetic and Anti-Inflammatory Effects. Cell, 159(2), 318–332.  

Yusianto. (2016). Panen dan Pengolahan Produk Hulu Kopi Dalam: Kopi 

“Sejarah, Botani, Proses Produksi, Pengolahan, Produk Hilir dan Sistem 

Kemitraan”. Yogyakarta: UGM Press. 

Mohd Zainol, M. K., Abdul-Hamid, A., Abu Bakar, F., & Pak Dek, S. (2009). Effect 

of Different Drying Methods on The Degradation of Selected Flavonoids in 

Centella asiatica. International Food Research Journal, 16(4), 531-537.. 

Zhang, Z. L., Luo, Z. L., Shi, H. W., Zhang, L. X., & Ma, X. J. (2017). Research 

Advance of Functional Plant Pharmaceutical Cycloartenol About 

Pharmacological and Physiological Activity. Zhongguo Zhong yao za zhi = 

Zhongguo zhongyao zazhi = China journal of Chinese materia medica, 42(3), 

433–437. doi: https://doi.org/10.19540/j.cnki.cjcmm.20161222.066. 

Zhang, Q. W., Lin, L. G., & Ye, W. C. (2018). Techniques for Extraction and 

Isolation of Natural Products: A Comprehensive Review. Chinese 

medicine, 13, 20. doi: https://doi.org/10.1186/s13020-018-0177-x. 

Zhao, L., Chen, J., Su, J., Li, L., Hu, S., Li, B., Zhang, X., Xu, Z., & Chen, T. (2013). 

In Vitro Antioxidant and Antiproliferative Activities of 5-

Hydroxymethylfurfural. Journal of agricultural and food chemistry, 61(44), 

10604–10611. doi: https://doi.org/10.1021/jf403098y. 

Zhu, S., Jiao, W., Xu, Y., Hou, L., Li, H., Shao, J., Zhang, X., Wang, R., & Kong, 

D. (2021). Palmitic Acid Inhibits Prostate Cancer Cell Proliferation and 

Metastasisby Suppressing The PI3K/Akt Pathway. Life sciences, 286, 

120046. doi: https://doi.org/10.1016/j.lfs.2021.120046. 

Zolghadri, S., Bahrami, A., Hassan Khan, M. T., Munoz-Munoz, J., Garcia-Molina, 

F., Garcia-Canovas, F., & Saboury, A. A. (2019). A Comprehensive Review 

on Tyrosinase Inhibitors. Journal of enzyme inhibition and medicinal 

chemistry, 34(1), 279–309. doi: 

https://doi.org/10.1080/14756366.2018.1545767. 


