BAB 5
KESIMPULAN DAN SARAN

5.1 Kesimpulan

Berdasarkan penelitian yang telah dilakukan, dapat disimpulkan bahwa:

Waktu reaksi 6 jam telah mendekati reaksi ketimbangan reaksi transesterifikasi.

Pada proses transesterifikasi, semakin tinggi temperatur dan rasio katalis maka nilai
DS yang diperoleh semakin rendah.

Pada analisis FTIR diperoleh hasil kuantitatif terhadap gugus yang ada pada xanthan
laurat. Dari analisis FTIR dapat memberikan data dukungan terhadap perolehan nilai
DS xanthan laurat yang rendah.

Reaksi transesterifikasi tidak mengubah bentuk amorf dari xanthan gum setelah
termodifikasi.

Morfologi dari xanthan laurat yang diperoleh masih serupa dengan xanthan gum murni
karena perolehan DS yang teralu rendah dan tidak tercapainya sifat hidrofobik yang

mempengaruhi morfologi xanthan laurat.

5.2 Saran

Berdasarkan penelitian yang telah dilakukan, maka saran yang dapat diberikan untuk

penelitian selanjutnya adalah sebagai berikut:

1.

Perlu percobaan variasi kadar air xanthan gum terhadap reaksi transesterifikasi untuk
mengetahui kondisi optimum dalam perolehan nilai derajat substitusi.

Perlu percobaan variasi jumlah dan jenis reagen ester asam lemak untuk mengetahui
pengaruh yang diberikan terhadap reaksi transesterifikasi.

Pada produk dapat dilakukan analisis terhadap sifat mekanik dan kekuatan termalnya

setelah mengalami modifikasi.

45



DAFTAR PUSTAKA

Ashter, Syed Ali. 2016. Introduction to Bioplastics Engineering. Merrimack, NH, USA:
Elsevier.

Atadashi, I. M., M. K. Aroua, A.R. Abdul Aziz, and N.M. N. Sulaiman. 2012. "Renewable
and Sustainable Energy Reviews." The effects of water on biodiesel production and
refining technologies: A review 3456-3470.

Aziz, Astimar Abdul, Mohamad Husin, and Anis Mokhtar. 2002. "Preparation of Cellulose
From Oil Palm Empty Fruit Bunches via Ethanol Digestion: Effect of Acid and
Alkali Catalysist." Journal of Oil Palm Research 14 (1): 9-14.

Badan Pengkajian dan Penerapan Teknologi, 2016, Kembangkan Teknologi Produksi
Xanthan Gum Berbahan Baku Lokal Hingga Skala Pilot Plant,
http://balaibiotek.bppt.go.id/berita/71-proses-produksi-xanthan-gum-skala-pilot,
diakses pada 15 April 2019

Berkum, Peter Van, Bertrand D. Eardly, Herman P. Spaink, Adam Kondorosi, and Paul J. J.
Hooykaas. 1998. The Rhizobiaceae Molecular Biology of Model Plant-Associated
Bacteria. Belanda: Springer.

Budiman, Arief, Ratna Dewi Kusumaningtyas, Yano Surya Pradana, and Ni'mah Ayu
Lestari . 2018. Biodiesel: Bahan Baku, Proses, dan Teknologi: Bahan Baku, Proses,
dan Teknologi. Yogyakarta: UGM Press.

Butler, Michelle. 2016. Xanthan Gum Aplication and Research Studies. New York: Nova
Publisher.

Butt, John. 2012. Activation, Deactivation, and Poisoning of Catalysts. San Diego:
Academic Press.

Campbell, Neil A, Jane B Reece, and Lawrence G Mitchell . 2002. Biologi 5th. Jakarta:
Erlangga.

Chanda, Manas, and Salil K. Roy. 2006. Plastic Technology Handbook. 4. New York: CRC
Press.

Chang, Raymond. 2005. Physical Chemistry for the Bioscience. University Science Books.

Coles, Richard, and Mark Kirwan. 2011. Food and Beverage Packaging Technology.
Chichester: John Wiley & Sons.

46



47

Darni, Y, A Chici, and S Ismiyati. 2008. Sintesa Plastik biodegradable dari Pati singkong
dan Gelatin dengan Plastikizer Gliserol. Lampung: Seminar Nasional Sains dan
Teknologi Il.

Demirci, Ahmet Sukru, Muhammet Arici, and Tuncay Gumus . 2012. "Xanthan Gum
Production from Hydrolyzed Rice Bran asa Carbon Source by Xanthomonas spp."”
(Korean Journal).

DeRuiter, Jack . 2005. Carboxylic Acid Structure and Chemistry: Part 1. Spring.

Domingo, Concepcion, and Pascale Subra-Paternault. 2016. Supercritical fluid
nanotechnology : advances and applications in composites and hybrid
nanomaterials. Prancis: Pan Stanford.

Endo, Ryo, Miwa Setoyama, Kazuya Yamamoto, and Jun-ichi Kadokawa. 2014. Acetylation
of Xanthan Gum in lonic Liquid. New York: Springer.

Fessenden, Ralph J., and Joan S. Fessenden. 1982. Organic Chemistry. 2 sd. Boston: Willard
Grant.

Firani, Novi Khila. 2017. Metabolisme Karbohidrat: Tinjauan Biokimia dan Patologis.
Malang: Universitas Brawijaya Press.

Flaconnéche, B, J Martin, and M H Klopffer. 2001. "Permeability, Diffusion and Solubility
of Gases in Polyethylene, Polyamide 11 and Poly(vinylidene fluoride).” Oil & Gas
Science and Technology 56: 261-278.

Flowers, Paul , Klaus Hellmut Theopold, Richard Langley, William Robinson, and Mark
Blaser. 2016. Chemistry. Texas: OpenStax.

Francisco, J.D., and Bjorn Sivik. 2002. Gelatinization of cassava, potato and wheat starches
in supercritical carbon dioxide. Elsevier.

Freitag, Werner, and Dieter Stoye. 2008. Paints, Coatings and Solvents. 2. New Jersey: John
Wiley & Sons.

Garcia-Ochoa, F, and J. A. Cansas. 1994. Apparent yield stress in xanthan gum solution at
low concentration.

Garcia-Ochoa, F., V. E. Santos, J. A. Cassas, and E. Gomez. 2000. "Xanthan Gum:
Production, Recovery and Properties.” Biotechnology Advances 18: 549-579.
Griffiths, Peter R., and James A. Haseth. 2007. Fourier Transform Infrared Spectrometry.

2nd Edition. Canada: ohn Wiley & Sons.

Hadi, Nabilah Abdul, Berthold Wiege, Sebastian Stabenau, Ali Marefati, and Marilyn
Rayner. 2020. Comparison of Three Methods to Determine the Degree of



48

Substitution of Quinoa and Rice Starch Acetates, Propionates, and Butyrates: Direct
Stoichiometry, FTIR, and H-NMR. Lund: Lund University.

Hambali, Erliza, Ani Suryani, Dadang, Hariyadi, Hasim Hanafie, and Mira Rivai . 2006.
Jarak Pagar: Tanaman Penghasil Biodiesel. Jakarta: Penebar Swadaya.

Hamcerencu, Mihaela, Jacques Desbrieres, Marcel Popa, Abdel Khoukh, and Gerard Riess.
2007. New unsaturated derivatives of Xanthan gum: Synthesis and characterization.
Elsevier.

Handjani, Hany, Damat, Anas Ta'in, Uswatun Khasanah, and Desiana Nuriza Putri. 2018.
Teknologi Pati Termoodifikasi dan Manfaat Bagi Kesehatan. Malang: UMM Press.

Harding, Stephen E, Michael P Tombs, Gary G Adams, Smestad Berit Paulsen, Kari Tvete
Inngjerdingen, and Hilde Barsett. 2017. An Introduction to Polysaccharide
Biotechnology. Florida: CRC Press.

Heinze, Thomas, Tim Liebert, and Andreas Koschella. 2006. Esterification of
Polysaccharides . Berlin: Springer.

Herianti. 2006. 25 Kreasi Limbah Plastik. Jakarta: Gramedia Pustaka Utama.

Hongzhang, Chen. 2016. Gas Explosion Technology and Biomass Refinery. Beijing:
Chemical Industry Press.

Hunt, Andrew J, and Thomas M Attard. 2018. Supercritical and Other High-pressure
Solvent Systems: For Extraction, Reaction and Material Processing. London: Royal
Society of Chemistry.

Imeson, Alan. 2009. Food Stabilisers, Thickeners and Gelling Agents. Chichester: Wiley-
backwell.

Jin, Huang, Alain Dufresne, and Peter R Chang. 2014. Polysaccharide-Based Nanocrystals.
British: Wiley-VCH.

Kamsiat, EImi, Heny Herawati, and Endang Yuli Purwani. 2017. Potensi Pengembangan
Plastik Biodegradable Berbasis Pati Sagu dan Ubikayu di Indonesia. Bogor : Balai
Besar Penelitian dan Pengembangan Pascapanen Pertanian.

Kementrian Energi dan Sumber Daya Mineral, 2018, Cadangan Minyak Bumi.,
http://statistik.migas.esdm.go.id/index.php?r=cadanganMinyakBumi/index, diakses
29 April 2019

Kementrian Pertanian Republik Indonesi. 2018. Produksi, Luas Panen dan Produktivitas
Palawija di Indonesia, 2014 - 2018,



49

http://www.pertanian.go.id/Data5Stahun/TPATAP-2017(pdf)/01-
PalawijaNasional.pdf, diakses 20 Mei 2019

Kemmere, Maartje F. 2005. "Supercritical Carbon Dioxide for Sustainable Polymer
Processes.” In Supercritical Carbon Dioxide: in Polymer Reaction Engineering,
edited by Thierry Meyer Maartje F. Kemmere, 1-14. Weinheim: Wiley-VCH.
d0i:10.1002/3527606726.

Krochta, J. M., J. F. Aujard, and T. Habig Mchugh. 1994. "Jurnal of Food Sciencs."
Plasticized whey protein edible films: water vapor permeability properties 416-4109.

Kuchel, Philip W, and Gregory B Ralston. 2006. Schaum's easy outlines: biokimia. Jakarta:
Erlangga.

Media Indonesia, 2017, Aspek Harga Bioplastik Perlu Dipertimbangkan,
https://mediaindonesia.com/read/detail/92107-aspek-harga-bioplastik-perlu-
dipertimbangkan, diakses pada 15 Mei 2019.

Montgomery, Douglas C. 2012. Design and Analysis of Experiments. 8. Chichester: John
Wiley & Sons, Inc.

Moradpour, Mahdiyeh, Abdorreza Mohammadi Nafchi, Maliheh Saeidi, and Abd Karim
Alias. 2013. "Nafchi, Abdorreza Mohammadi; Moradpour, Mahdiyeh; Saeidi,
Maliheh; Alias, Abd Karim."

Muljana, Henky, Cynthia Irene, Vina Saptaputri, Ernest Arbita, Asaf K. Sugih, Hero J.
Heeres, and Francesco Picchioni. 2018. Synthesis of Sago Starch Laurate in
Densified Carbon Dioxide. Bandung: Parahyangan Catholic University.

Muljana, Henky, Francesco Picchioni, Zeljko Knez, Hero J. Heeres, and Leon P. B. M.
Janssen. 2010. Insights in starch acetylation in sub- and supercritical CO2. Elsevier.

Muljana, Henky, Kleopas Asaf Sugih, Prima Anastasia Kristijarti, Rifandi Karlus, Ricky
Kurnia, Crist Evan, and Francesco Picchioni. 2018. Acetylation of xanthan gum in
densified carbon dioxide (CO2). Bandung: Parahyangan Catholic University.

Muljana, Henky, Sjoerd van der Knoop, Danielle Keijzer, Francesco Picchioni, P.B.M. Leon
Janssen, and Hero J Heeres. 2010. Synthesis of Fatty Acid Starch Esters in
Supercritical Carbon Dioxide. Netherlands: Elsevier.

Nafchi, Abdorreza Mohammadi, Mahdiyeh Moradpour, Maliheh Saeidi, and Abd Karim

Alias. 2013. Thermoplastic starches: Properties, challenges, and prospects.



50

Nedovi¢, Viktor, Peter Raspor, Jovanka Levi¢, and Vesna Tumbas Saponjac. 2016.
Emerging and Traditional Technologies for Safe, Healthy and Quality Food.
Switzerland: Springer.

Niemela, T, and M Kellomaki. 2011. Bioactive glass and biodegradable polymer 3
composites. Cambridge: Woodhead Publishing, 227-245.

Norton, lan T., Fotios Spyropoulos, and Philip Cox. 2011. Practical Food Rheology An
Interpretive Approach. Chichester: Blackwell.

Nugroho, Andrian. 2016. Integrasi Fluida Superkritik dengan Teknologi Membran.
Bandung: Institut Teknologi Bandung.

Nurdiansyah, Andri. 2008. Biologi . Bandung : Grafindo Media Pratama.

Nurika, Irnia, and Sri Suhartini. 2019. Bioenergi dan Biorefinery. Malang: Universitas
Brawijaya Press.

Nussinovitch, A. 1997. Hydrocolloid Applications: Gum technology in the food and other
industries. New York: Springer.

Oksman, Kristina, Sabu Thomas, Aji P Mathew, and Visakh M. 2014. Starch-Base
Bionanocomposites: Processing and Properties.

Onwukamike, Kelechukwu , Stéphane Grelier, Etienne Grau, Henri Cramail, and Michael
Meier. 2019. "Sustainable Transesterification of Cellulose with High Oleic
Sunflower Oil in a DBU-CO 2 Switchable Solvent." ACS Sustainable Chemistry &
Engineering 6: 8826 - 8835.

Patel, Seema , Avishek Majumder, and Arun Goyal. 2011. "Indian Journal of Microbiology."
Potentials of Exopolysaccharides from Lactic Acid Bacteria 52: 3-12.

Prihandana, Rama, and Roy Hendroko. 2006. Energi Hijau ‘Pilihan Bijak Menuju Negeri
Mandiri Energi’. Jakarta: PT Agromedia Pustaka.

Pruthu, K. 2014. Organic Solvents — Health Hazards. India: SKBR Government Degree
College.

Putri, Widya, and Elok Zubaidah. 2017. Pati: Modifikasi dan Karakteristiknya. Malang:
Universitas Brawijaya Press.

Riadi, Muchlisin, 2018, "Struktur, Jenis, Sifat dan Sumber Selulosa",
https://www.kajianpustaka.com/2018/10/struktur-jenis-sifat-dan-sumber-
selulosa.html, diakses 16 Mei 2019

Ritchie, Hannah, and Max Roser, 2018, Plastic Pollution, https://ourworldindata.org/plastic-
pollution, diakses pada 7 Mei 2019



o1

Rochmadi, and Ajar Permono. 2018. Mengenal Polimer dan Polimerasisasi. Yogyakarta:
UGM Press.

Sampath, Sujatha , Thomas Isdebski, Janelle E. Jenkins, and Joel V. Ayon. 2012. X-ray
diffraction study of nanocrystalline and amorphous structure within major and minor
ampullate dragline spider silks. Soft Matter .

Seright, R. S., B. J. Henrici, and Exxon. 1990. Xanthan Stability at Elevated Temperatures.
New Mexico: SPE Reservoir Engineering.

Shu, Guowei, Yunxia He , Yajuan Song, and Jili Cao. 2018. Effect of Xanthan—Chitosan
Microencapsulation on the Survival of Lactobacillus acidophilus in Simulated
Gastrointestinal Fluid and Dairy Beverage. China: MDPI.

Sinaga, Parlin. 2012. Material Plastik. Bandung: Universitas Pendidikan Indonesia.

Sivasubramanian, V. 2016. "Phycoremediation and Business Prospects.” In Bioremediation
and Bioeconomy, 421-454. Telagana: Elsevier.

Skoog, Douglas A., F. James Holler, and Stanley R. Crouch. 2018. Principles of
Instrumental Analysis . 7 th. Massachusetts: Cengage Learning.

Sukandarrumidi. 2018. Geologi Medis: Pengantar Pemanfaatan Sumber Daya Geologi
Dalam Usaha Menuju Hidup Sehat. Yogjakarta: UGM Press.

Sumardjo, Damin. 2008. Pengantar Kimia Buku Panduan Kuliah Mahasiswa Kedokteran.
Jakarta: EGC.

Sumbono, Aung. 2016. Biokimia Pangan Dasar. Yogyakarta: Deepublish.

Tokiwa, Yutaka, Buenaventurada P. Calabia, Charles U. Ugwu, and Seiichi Aiba. 2009.
"Biodegradability of Plastics.” International Journal of Molecular Science 10 (9):
3722-3742.

Wenclawiak, Bernd. 1992. Analysis with Supercritical Fluids: Extraction and
Chromatography. Heidelberg: Springer-Verlag.

Wijoyo, Suparto . 2012. Kusebut Indonesia: Dari Keanekaragaman Menuju Keseragaman
Hayati. Surabaya: Airlangga University Press.

William, P A, and G O Phillips. 2009. Handbook of hydrocolloids . 2. New York: CRC
Press.

Wood, Brian J.B. 1997. Microbiology of Fermented Foods. New York: Blackie Academic
and Professional.

Wouestenberg, Tanja. 2014. Cellulose and Cellulose Derivatives. Weinheim: Wiley-VCH.



	6216040sc-p

