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BAB V 

KESIMPULAN DAN SARAN 

 

5.1 Kesimpulan 

 Kesimpulan yang diperoleh dari penelitian ini adalah: 

1. Perbedaan jenis pelarut mempengaruhi % removal kafein, dimana pada penelitian ini 

jenis pelarut air menghasilkan removal kafein terbesar yakni 24,20 % dibandingkan 

dengan etanol sebesar 13,86 %. 

2. Tekanan operasi proses dekafeinasi kopi menggunakan fluida superkritik CO2 

berpengaruh terhadap % removal kafein yang dihasilkan. Semakin besar tekanan 

operasi, maka semakin kecil % removal kafein yang diperoleh, dimana pada 

penelitian ini removal kafein terbesar diperoleh saat variasi tekanan 15 MPa yaitu 

sebesar 15,99 %. 

3. Peningkatan temperatur operasi pada proses dekafeinasi kopi menggunakan fluida 

superkritik CO2 berpengaruh terhadap % removal kafein yang dihasilkan. Semakin 

meningkat temperatur operasi menghasilkan % removal kafein yang semakin kecil. 

Pada penelitian ini, variasi temperatur paling kecil yakni 50 ℃ menghasilkan 

removal kafein terbesar yaitu 14,38 %.  

5.2 Saran 

 Saran yang dapat diberikan untuk penelitian selanjutnya adalah: 

1. Perlu dilakukan penelitian lebih lanjut dengan variasi tekanan dan temperatur yang 

lebih rendah mendekati tekanan kritik dari CO2. Variasi temperatur dapat dilakukan 

pada tekanan di atas 10 MPa, agar pengaruh temperatur masih cukup signifikan. 

2. Perlu dilakukan variasi waktu ekstraksi yang lebih lama untuk melihat seberapa 

signifikan waktu ekstraksi pada besar % removal kafein yang diperoleh.  

3. Perlu dilakukan variasi laju alir CO2 yang lebih tinggi, untuk melihat pengaruhnya 

terhadap % removal kafein yang diperoleh. Peningkatan laju alir memungkinkan 

semakin cepat kafein yang diperoleh, sehingga % removal kafein yang dihasilkan 

lebih besar.  



 

47 
 

DAFTAR PUSTAKA 

 

Al Jitan, S., Alkhoori, S. A., & Yousef, L. F. (2018). Phenolic Acids From Plants: 

Extraction and Application to Human Health. In Studies in Natural Products Chemistry 

(1st ed., Vol. 58). Elsevier B.V. https://doi.org/10.1016/B978-0-444-64056-7.00013-1 

Andrade Katia S., Ricardo T. Golcalvez, dkk. (2012). Supercritical fluid extraction from 

spent coffee grounds and coffee husks: Antioxidant activity and effect of operational 

variables on extract composition. Brazil: Elsevier. 

Aniszewski, T. (2007). Alkaloids-Secrets of Life: Alkaloid Chemistry, Biological 

Significance, Applications and Ecological Role. Netherlands: Elsevier. 

Badan Pusat Statistik. (2021). Jumlah ekspor kopi Indonesia 

https://www.bps.go.id/statictable/2014/09/08/1014/ekspor-kopi-menurut-negara-tujuan-

utama-2000-2020.html diakses pada Agustus 2021) 

Bamia, Christina, Marilyn Cornelis. (2019). The Impact of Caffeine and Coffee on Human 

Health. Greece:MDPI 

Belitz, H.-D., Grosch, W., & Schieberle, P. (2009). Food Chemistry. In Springer (4th ed.). 

https://doi.org/10.1016/B978-0-12-809633-8.13126-7 

Chaugule, A., Patil, H., Pagariya, S., & Ingle, P. (2019). Extraction of caffeine. Journal of 

Chemical Education, 49(3), 194. https://doi.org/10.1021/ed049p194 

De Azevedo, A. B. A., Mazzafera, P., Mohamed, R. S., Vieira De Melo, S. A. B., & 

Kieckbusch, T. G. (2008). Extraction of caffeine, chlorogenic acids and lipids from green 

coffee beans using supercritical carbon dioxide and co-solvents. Brazilian Journal of 

Chemical Engineering, 25(3), 543–552. https://doi.org/10.1590/s0104-

66322008000300012 

Dewick, P. M. (2006). Essentials of Organic Chemistry. In Chemical & Engineering News 

(Vol. 58, Issue 31). https://doi.org/10.1021/cen-v058n031.p016 

Ekart, M. P., Bennett, K. L., S. M., Gurdial, G. S., Liotta, C. L., & Eckert, C. A. (1993). 

Cosolvent interactions in supercritical fluid solutions. AIChE Journal, 39(2), 235–248. 

doi:10.1002/aic.690390206 

https://www.bps.go.id/statictable/2014/09/08/1014/ekspor-kopi-menurut-negara-tujuan-utama-2000-2020.html%20diakses%20pada%20Agustus%202021
https://www.bps.go.id/statictable/2014/09/08/1014/ekspor-kopi-menurut-negara-tujuan-utama-2000-2020.html%20diakses%20pada%20Agustus%202021


48 
 

 

 

Frisks, J. (2016). Coffee: Everything You Ever Wanted to Know about Coffee. CreateSpace 

Independent Publishing Platform. 

Hirschmann, R., 2020, Total coffee consumption in Indonesia from 1990 to 2019, 

https://www.statista.com/statistics/314982/indonesia-total-coffee-consumption/, diakses 

Oktober 2020. 

Hoffmann, J. (2018). The World Atlas of Coffee. Journal of Chemical Information and 

Modeling, 53(9), 1689–1699. 

Hutami, dkk. (2018). Effect of tooth immersion in the coffee drink with different types of 

coffee roast temperature on tooth discoloration. University of Indonesia. Jakarta. 

Ikushima dkk., (1991). Solvent Polarity Parameters of Supercritical Carbon Dioxide as 

Measured by Infrared Spectroscopy. Tohoku University. Japan 

International Coffee Organization. (2017). http://www.ico.org/show_news.asp?id=577 

diakses pada Oktober 2020 

International Coffee Organization. (2020). Crop year production by country. International 

Coffee Organization, 51(1), 51. 

James E. Brady, Neil D. Jespersen, Alison Hyslop. (2012). Chemistry. 6th Ed. New 

York:John Wiley & Sons Inc. 

Kartasasmita, R. E., & Addyantina, S. (2012). Dekafeinasi Biji Kopi Robusta (Coffea 

canephora L.) menggunakan Pelarut Polar (Etanol dan Metanol). Acta Pharmaceutica 

Indonesia 

Kazlas, P. T., Novak, R. D., & Robey, R. J. (1994). Supercritical carbon dioxide 

decaffenation of acidified coffee.  

Kementerian Pertanian Republik Indonesia. (2020). Empat dari Sepuluh Produk Ekspor 

Andalan Indonesia adalah Komoditas Pertanian 

https://www.pertanian.go.id/home/?show=news&act=view&id=3813 diakses pada Oktober 

2020 

https://www.statista.com/statistics/314982/indonesia-total-coffee-consumption/
http://www.ico.org/show_news.asp?id=577
https://www.pertanian.go.id/home/?show=news&act=view&id=3813


49 
 

 

Leeke, G., dkk. (2005). Solubilities of 4-Phenyltoluene, Phenylboric Acid, Biphenyl, and 

Iodobenzene in Carbon Dioxide from Measurements of the Relative Permittivity. United 

Kingdom: Journal of Chemical and Engineering Data. 

Li, Cheng-Peng., Miao Du. (2011). Role of solvent in coordination supramolecular 

systems. China: RSCPublishing. 

Maramis dkk. (2013). Analisis Kafein Dalam Kopi Bubuk Di Kota Manado Menggunakan 

Spektrofotometri Uv-Vis. Universitas Sam Ratulangi. Manado. 

MacHmudah, S., Kitada, K., Sasaki, M., Goto, M., Munemasa, J., & Yamagata, M. (2011). 

Simultaneous extraction and separation process for coffee beans with supercritical CO2 

and water. Industrial and Engineering Chemistry Research, 50(4), 2227–2235. 

https://doi.org/10.1021/ie101252w 

Martinez, J. L. (2008). Supercritical Fluid Extraction of Nutraceuticals and Bioactive 

Compounds. In CRC Press. 

Mchugh, M. A., & Krukonis, V. J. (1994). Supercritical Fluid Extraction Principles and 

Practice. In Butterworth-Heinemann (2nd Editio, Vol. 53, Issue 7). 

Menzio, J., Binello, A., Barge, A., & Cravotto, G. (2020). Highly-Efficient Caffeine 

Recovery from Green Coffee Beans under Ultrasound-Assisted SC-CO2 Extraction. 

MDPI. 

Mitchell, D. C., Knight, C. A., Hockenberry, J., Teplansky, R., & Hartman, T. J. (2014). 

Beverage caffeine intakes in the U.S. Food and Chemical Toxicology, 63, 136–142. 

https://doi.org/10.1016/j.fct.2013.10.042 

Moldoveanu, S. C., & David, V. (2013). Mobile Phases and Their Properties. In Essentials 

in Modern HPLC Separations. https://doi.org/10.1016/b978-0-12-385013-3.00007-0 

MSDS Diklorometana 

https://www.merckmillipore.com/ID/id/product/msds/MDA_CHEM-106050 diakses pada 

Agustus 2021 

MSDS Etanol 

https://www.fishersci.com/msdsproxy%3FproductName%3DA405P4%26productDescripti

https://www.merckmillipore.com/ID/id/product/msds/MDA_CHEM-106050
https://www.fishersci.com/msdsproxy%3FproductName%3DA405P4%26productDescription%3DETHANOL%2BAHYD%2BHISTO%2B4L%26catNo%3DA405P-4%2B%26vendorId%3DVN00033897%26storeId%3D10652


50 
 

 

on%3DETHANOL%2BAHYD%2BHISTO%2B4L%26catNo%3DA405P-

4%2B%26vendorId%3DVN00033897%26storeId%3D10652 diakses pada Agustus 2021 

MSDS Gas CO2 https://www.airgas.com/msds/001013.pdf diakses pada Agustus 2021 

MSDS Gas N2 https://www.airgas.com/msds/001040.pdf diakses pada Agustus 2021 

MSDS H2SO4 http://www.labchem.com/tools/msds/msds/LC25550.pdf diakses pada 

Agustus 2021 

MSDS Kafein https://www.merckmillipore.com/ID/id/product/msds/MDA_CHEM-

102584 diakses pada Agustus 2021 

MSDS KOH https://www.labchem.com/tools/msds/msds/LC19190.pdf diakses pada 

Agustus 2021 

MSDS MgO https://www.carlroth.com/medias/SDB-5639-GB-

EN.pdf?context=bWFzdGVyfHNlY3VyaXR5RGF0YXNoZWV0c3wyMTcyODV8YXBw

bGljYXRpb24vcGRmfHNlY3VyaXR5RGF0YXNoZWV0cy9oNzkvaDBjLzg5NTA4MDc

4MjIzNjYucGRmfDZmZDM0NWQ1NDI3NDdhZjdkZTE5ZjQ5NDA2ZjIyY2VkNDYw

MGY0YWJlYmZmNjJhZmEzY2IyNDFmOWExMTgzZjM diakses pada Agustus 2021 

Mukhopadhyay, M. (2000). Natural extracts using supercritical carbon dioxide. In Natural 

Extracts Using Supercritical Carbon Dioxide. https://doi.org/10.1201/9781420041699 

Nogrady, Thomas and Donald F. Weaver. (2005). Medicinal Chemistry: A Molecular and 

Biochemical Approach. New York: Oxford University Press, Inc. 

Park, H. S., Lee, H. J., Shin, M. H., Lee, K. W., Lee, H., Kim, Y. S., Kim, K. O., & Kim, 

K. H. (2007). Effects of cosolvents on the decaffeination of green tea by supercritical 

carbon dioxide. Food Chemistry, 105(3), 1011–1017. 

https://doi.org/10.1016/j.foodchem.2007.04.064 

Peter Atkins and Julio De Paula. (2006). Physical Chemistry, 8th ed, Oxford 

University Press.pp 23,118-119 

Putri, Dianita Devi. (2015). Pengaruh Suhu dan Waktu Ekstraksi Terhadap Kadar Kafein 

Dalam Teh Hitam. Institut Teknologi Sepuluh November. Surabaya. 

Raju, K. S. N. (2011). Fluid Mechanics Heat Transfer, and Mass Transfer. John Wiley & 

https://www.fishersci.com/msdsproxy%3FproductName%3DA405P4%26productDescription%3DETHANOL%2BAHYD%2BHISTO%2B4L%26catNo%3DA405P-4%2B%26vendorId%3DVN00033897%26storeId%3D10652
https://www.fishersci.com/msdsproxy%3FproductName%3DA405P4%26productDescription%3DETHANOL%2BAHYD%2BHISTO%2B4L%26catNo%3DA405P-4%2B%26vendorId%3DVN00033897%26storeId%3D10652
https://www.airgas.com/msds/001013.pdf
https://www.airgas.com/msds/001040.pdf
http://www.labchem.com/tools/msds/msds/LC25550.pdf%20diakses%20pada%20Agustus%202021
http://www.labchem.com/tools/msds/msds/LC25550.pdf%20diakses%20pada%20Agustus%202021
https://www.merckmillipore.com/ID/id/product/msds/MDA_CHEM-102584
https://www.merckmillipore.com/ID/id/product/msds/MDA_CHEM-102584
https://www.labchem.com/tools/msds/msds/LC19190.pdf%20diakses%20pada%20Agustus%202021
https://www.labchem.com/tools/msds/msds/LC19190.pdf%20diakses%20pada%20Agustus%202021
https://www.carlroth.com/medias/SDB-5639-GB-EN.pdf?context=bWFzdGVyfHNlY3VyaXR5RGF0YXNoZWV0c3wyMTcyODV8YXBwbGljYXRpb24vcGRmfHNlY3VyaXR5RGF0YXNoZWV0cy9oNzkvaDBjLzg5NTA4MDc4MjIzNjYucGRmfDZmZDM0NWQ1NDI3NDdhZjdkZTE5ZjQ5NDA2ZjIyY2VkNDYwMGY0YWJlYmZmNjJhZmEzY2IyNDFmOWExMTgzZjM
https://www.carlroth.com/medias/SDB-5639-GB-EN.pdf?context=bWFzdGVyfHNlY3VyaXR5RGF0YXNoZWV0c3wyMTcyODV8YXBwbGljYXRpb24vcGRmfHNlY3VyaXR5RGF0YXNoZWV0cy9oNzkvaDBjLzg5NTA4MDc4MjIzNjYucGRmfDZmZDM0NWQ1NDI3NDdhZjdkZTE5ZjQ5NDA2ZjIyY2VkNDYwMGY0YWJlYmZmNjJhZmEzY2IyNDFmOWExMTgzZjM
https://www.carlroth.com/medias/SDB-5639-GB-EN.pdf?context=bWFzdGVyfHNlY3VyaXR5RGF0YXNoZWV0c3wyMTcyODV8YXBwbGljYXRpb24vcGRmfHNlY3VyaXR5RGF0YXNoZWV0cy9oNzkvaDBjLzg5NTA4MDc4MjIzNjYucGRmfDZmZDM0NWQ1NDI3NDdhZjdkZTE5ZjQ5NDA2ZjIyY2VkNDYwMGY0YWJlYmZmNjJhZmEzY2IyNDFmOWExMTgzZjM
https://www.carlroth.com/medias/SDB-5639-GB-EN.pdf?context=bWFzdGVyfHNlY3VyaXR5RGF0YXNoZWV0c3wyMTcyODV8YXBwbGljYXRpb24vcGRmfHNlY3VyaXR5RGF0YXNoZWV0cy9oNzkvaDBjLzg5NTA4MDc4MjIzNjYucGRmfDZmZDM0NWQ1NDI3NDdhZjdkZTE5ZjQ5NDA2ZjIyY2VkNDYwMGY0YWJlYmZmNjJhZmEzY2IyNDFmOWExMTgzZjM
https://www.carlroth.com/medias/SDB-5639-GB-EN.pdf?context=bWFzdGVyfHNlY3VyaXR5RGF0YXNoZWV0c3wyMTcyODV8YXBwbGljYXRpb24vcGRmfHNlY3VyaXR5RGF0YXNoZWV0cy9oNzkvaDBjLzg5NTA4MDc4MjIzNjYucGRmfDZmZDM0NWQ1NDI3NDdhZjdkZTE5ZjQ5NDA2ZjIyY2VkNDYwMGY0YWJlYmZmNjJhZmEzY2IyNDFmOWExMTgzZjM


51 
 

 

Sons. 

Rozi, F., Abram, P. H., & Diah, A. W. M. (2018). Pengaruh Kombinasi dan Rasio Pelarut 

Terhadap Hasil Ekstraksi Minyak dari Serabut Kelapa Sawit. Jurnal Akademika Kimia, 

7(3), 146. https://doi.org/10.22487/j24775185.2018.v7.i3.11913 

Rydberg, J., Cox, M., Musikas, C., & Choppin, G. R. (2004). Solvent extraction: Principles 

and practice, Second Edition, Revised and Expanded edited. In Marcel Dekker (Vol. 1). 

Sugianto, Danang , 2019, Hasil Riset: Kedai Kopi di RI Bertambah 2.000 Dalam 3 Tahun, 

https://finance.detik.com/berita-ekonomi-bisnis/d-4826275/hasil-riset-kedai-kopi-di-ri-

bertambah-2000-dalam-3-tahun, diakses Oktober 2020. 

Tello, J., Viguera, M., & Calvo, L. (2011). Extraction of caffeine from Robusta coffee 

(Coffea canephora var. Robusta) husks using supercritical carbon dioxide. Journal of 

Supercritical Fluids, 59, 53–60. https://doi.org/10.1016/j.supflu.2011.07.018 

Thomas Nogrady Donald F. Weaver. (2002). Medicinal Chemistry: A Molecular and 

Biochemical Approach. In Oxford University Press, Inc (Vol. 19, Issue Supplement). 

Treybal, R.E. (1981). Mass-Transfer Operations. Singapore: McGraw-Hill Book 

Company. 

Ukers, W. H. (2012). All about Coffee: A History of Coffee from the Classic Tribute to the 

World’s Most Beloved Beverage. 160. 

https://books.google.com/books?id=5V1Yud9EjLgC&pgis=1 

Vuong dan Roach. (2014). Caffeine in Green Tea: Its Removal and Isolation. University of 

Newcastle. Australia. 

Wildermuth dkk. (2016). Chlorogenic Acid Oxidation and Its Reaction with Sunflower 

Proteins to Form Green-Colored Complexes. Comprehensive Reviews in Food Science 

and Food Safety Vol. 15  

Zarwinda, I., & Sartika, D. (2018). Pengaruh Suhu dan Waktu Ekstraksi Terhadap Kafein 

Dalam Kopi. Indonesia: Akademi Farmasi dan Makanan YBH Aceh. 

 

 

 

https://finance.detik.com/berita-ekonomi-bisnis/d-4826275/hasil-riset-kedai-kopi-di-ri-bertambah-2000-dalam-3-tahun
https://finance.detik.com/berita-ekonomi-bisnis/d-4826275/hasil-riset-kedai-kopi-di-ri-bertambah-2000-dalam-3-tahun

	2017620129-Bagian 10
	2017620129-Bagian 11
	Laporan_2017620129_Gabriel Ivan Leonardus Karema 60
	Laporan_2017620129_Gabriel Ivan Leonardus Karema 61
	Laporan_2017620129_Gabriel Ivan Leonardus Karema 62
	Laporan_2017620129_Gabriel Ivan Leonardus Karema 63
	Laporan_2017620129_Gabriel Ivan Leonardus Karema 64


