
47 

DAFTAR PUSTAKA 

Ahmed, T., Shahid, M., Azeem, F., Rasul, I., Shah, A.A., Noman, M., Hameed, A., 

Manzoor, N., Manzoor, I., dan Muhammad, S., 2018, Biodegradation of 

plastics: current scenario and future prospects for environmental safety, 

Environmental Science and Pollution Research, 25, 7287-7298. 

Agustin, M.B., Ahmmad, B., Alonzo, S.M.M., dan Patriana, F.M., 2014, Bioplastic 

based on starch and cellulose nanocrystals from rice straw, Journal of 

Reinforced Plastics and Composites, 33(24), 2205-2213. 

Aini, N., Wijonarko, G., dan Sustriawan, B., 2016, Sifat Fisika, Kimia, dan 

Fungsional Tepung Jagung yang Diproses Melalui Fermentasi, Agritech, 

36, 2. 

Alves, J.S., Reis, K.C.D., Menezes, E.G.T., Pereira, F.V., Pereira, J., 2015, Effect 

of cellulose nanocrystals and gelatin in corn starch plasticized films, 

Carbohydrate Polymers, 115, 215-222. 

Amin, Md., R., Chowdhury, M., A., dan Kowser, Md., A., 2019, Characterization 

and performance analysis of composite bioplastics synthesized using 

titanium dioxide nanoparticles with corn starch, Heliyon, 2405-8440. 

Aslam, M., Kalyar, M.A., dan Raza, Z.A., 2018, Polyvinyl Alcohol: A Review 

ofResearch Status and Use of Polyvinyl Alcohol Based Nanocomposites, 

Polymer Engineering and Science, 10, 1002. 

Asrofi, M., Sapuan, S.M., Ilyas, R.A., dan Ramesh, M., 2020, Characteristic of 

composite bioplastics from tapioca starch and sugarcane bagasse fiber: 

Effect of time duration of ultrasonication (Bath-Type), Materials Today: 

Proceedings, 2214-7853 

Basiak, E., Lenart, A., dan Debeaufort, F., 2017, Effect of starch type on the 

physico-chemical properties of edible films, Biology Macromolecul, 98, 

348-356. 

Basiak, E., Lenart, A., dan Debeaufort, F., 2018, How Glycerol and Water Contents 

Affect the Structural and Functional Properties of Starch-Based Edibble 

Films, Polymers, 10, 412. 

Basnet, S., 2016, Production of Polylactic acid in laboratory scale, and 

characterising the thermal propertie, Tesis, Helsinki: Arcada University. 

Bingham, E., Cohrssen, B., Powell, C.H., 2001, Patty’s Toxicology Volumes 1-9 

5th ed. John Wiley & Sons. New York, N.Y., p. V7 494 

PENGARUH KONSENTRASI SELULOSA NANOKRISTALIN TERHADAP SIFAT FISIS DAN MEKANIK
BIOPLASTIK DARI PATI
JAGUNG/POLIVINIL ALKOHOL
LUKY PANCA PRASETYA, Prof Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



48 

Chiellini, E., Cinelli, P., dan Ilieva, V., 2009, Environmentally Compatible Foamed 

Articles Based on Potato Starch, Corn Fiber, and Poly(Vinyl Alcohol), 

Journal of Cellular Plastics, 10, 1177. 

Chiellini, E., Cinelli, P., Ilieva, V.I., Martera, M., 2008, Biodegradable 

Thermoplastic Composites Based on Polyvinyl Alcohol and Algae, 

Biomacromolecules, 9, 1007-1013. 

Chung, dan Deborah, D.L., 2010, Composite Materials, Springer, Buffalo, New 

York. 

Darni, Y., Utami, H., Lismeri, L., Hanif, M., dan Hanifah, N.I., 2019, Microfibil 

Cellulose Filler Contributes to Thermal Stability and Morphology of 

Bioplastics Characteristics of Sorghum-Based, Bandar Lampung. 

DiGregorio, B.E., 2009, Biobased Performance Bioplastic: Mirel, Chemistry & 

Biology, 10, 1016. 

Dr. Filiciotto, L. dan Prof. Dr. Rothenberg, G., 2020, Biodegradable Plastics: 

Standards, Policies, and Impacts, ChemSusChem, 14(1), 56-72. 

Fahma, F., Sugiarto, Sunarti, T.C., Indriyani, S.M., dan Lisdayana, N., 2017, 

Thermoplastic Cassava Starch-PVA Composite Films with Cellulose 

Nanofibers from Oil Palm Empty Fruit Bunches as Reinforcement Agent, 

International Journal of Polymer Science, 2745721. 

Fauziyah, S.N., Mubarak, A.S., dan Pujiastuti, D.Y., 2021, Application of glycerol 

on bioplastic based carrageenan waste cellulose on biodegrability and 

mechanical properties bioplastic, IOP Conf. Series, 679, 012005. 

Follain, N., Joly, C., Dole, P., dan Biliard, C., 2005, Mechanical properties of 

starch-based materials. I. Short review and complementary experimental 

analysis, Journal of Applied Polymer Science, 97(5), 1783-1794. 

Gaaz, T.S., Sulong, A.B., Akhtar, M.N., Kadhum, A.A.H., Mohamad, A.B., dan 

Al-Amiery, A.A., 2015, Properties and Applications of Polyvinyl Alcohol, 

Halloysite Nanotubes and Their Nanocomposites, 20(12), 22833. 

Garcia, A.F., Regalado, E.J.J., Loredo, R.Y.A., 2021, Preparation of a novel 

biodegradable packaging film based on corn starch-chitosan and 

poloxamers, Carbohydrate Polymers, 0144-8617. 

Hejri, Z., Seifkordi, A.A., Ahmadpour, A., Zebarjad, S.M., dan Maskooki, A., 2013, 

Biodegradable starch/poly (vinyl alcohol) film reinforced with titanium 

dioxide nanoparticles, International Journal of Minerals Metallurgy and 

Materials, 10, 1007. 

PENGARUH KONSENTRASI SELULOSA NANOKRISTALIN TERHADAP SIFAT FISIS DAN MEKANIK
BIOPLASTIK DARI PATI
JAGUNG/POLIVINIL ALKOHOL
LUKY PANCA PRASETYA, Prof Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



49 

Hidayat, M.K., Latifah, dan Sri Martini, R.S., 2013, Penggunaan carboxy Methyl 

Cellulose dan Gliserol Pada Pembuatan Plastik Biodegradable Pati Gembili, 

Indonesian Journal of Chemical Science, 2252-6951. 

Hidayati, S., Zulferiyenni, dan Wisnu, S., 2019, Jurnal Pengolahan Hasil Perikanan 

Indonesia, 22, 340-354. 

Hornung, P.S., Avila, S., Bah, F.B.A., Liu, J., Teixeira, G.L., Ribani, R.H., dan 

Beta, T., 2020, Sustainable Use of ilex paraguariensis Waste in Improving 

Biodegradable Corn Starch Films’ Mechanical, Thermal and Bioactive 

Properties, Journal of Polymers and the Environment, 28, 1696-1709. 

Ilyas, R.A., Sapuan, S.M., Ishak, M.R., 2018, Isolation and characterization of 

nanocrystalline cellulose from sugar palm fibres (Arenga Pinnata), 

Carbohydrate Polymers, 1038-1051. 

Ismail, H., dan Zaaba, N.F., 2011, Effect of Additives on Properties of Polyvinyl 

Alcohol (PVA)/Tapioca Starch Biodegradable Films, Polymer-Plastics 

Technology and Engineering, 50, 1214-1219. 

Jerez, A., Partal, P., Martinez, I., Gallegos, C., dan Guerrero, A., 2007, Protein-

 based ioplastics: effect of thermo-mechanical processing, Rheol Acta, 46, 

711-20. 

Jeevahan, J., Chandrasekaran, M., 2018, Effect of Olive oil Concentrations on film 

properties of edible composite films prepared from Corn starch and Olive 

oil, Indian Joournals, 4934-4938. 

Kadajji, V.G. dan Betageri, G.V., 2011, Water Soluble Polymers for 

Pharmaceutical Applications, Polymers, 3, 1972-2009. 

Kaushik, A., dan Kaur, R., 2016, Thermoplastic starch nanocomposites reinforced 

with cellulose nanocrystals: effect of plasticizer on properties, Composites 

Interfaces, 7, 701-717 

Krishnan, K.A., Cintil, J., Rohith, K.R., dan George, K.E., 2015, Sisal nanofibril 

reinforced polypropylene/polystyrene blends: morphology, mechanical, 

dynamic mechanical and water transmission studies, Elsevier Ltd, 71, 173-

184. 

Kumar, S. dan Thakur, K.S., 2017, Bioplastics – classification, production and their 

potential food applications, Journal of Hill Agriculture, 8(2), 118-129. 

Lazuardi, G.P. dan Cahyaningrum, S.E., 2013, Pembuatan dan Karakteristik 

Bioplastik berbahan Dasar Kitosan dan Pati Singkong dengan Plasticizer 

Gliserol, Surabaya: Universitas Negeri Surabaya. 

PENGARUH KONSENTRASI SELULOSA NANOKRISTALIN TERHADAP SIFAT FISIS DAN MEKANIK
BIOPLASTIK DARI PATI
JAGUNG/POLIVINIL ALKOHOL
LUKY PANCA PRASETYA, Prof Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



50 

Listyarini, A., Fauzia, V., dan Imawan, C., 2020, Mechanical and barrier properties 

of Tapioca/PVA composite films reinforced with pineapple leaf 

nanocellulose, Journal of Physics: Conference Series, 1742-6596. 

Lorcks, J., 1998, Properties and applications of compostable starch-based plastic 

material, Polymer Degradation and Stability, 59, 245-249. 

Luo, X., Li, J., dan Lin, X., 2012, Effect of gelatinization and additives on 

morphology and thermal behavior of corn starch/PVA blend films, 

Carbohydrate Polymers, 90, 1595-1600. 

Lusiana, S.W., Putri, D., Nurazizah, Ida, Z., dan Bahruddin., 2019, Bioplastics 

Properties of Sago-PVA Starch with Glycerol and Sorbitol Plasticizers, 

Journal of Physics: Conference Series, 1742-6596. 

Mao, Q., Hu, D., Wang, L., 2016, Preparation and physical properties of tara gum 

film reinforced with cellulose nanocrystals, International Journal of 

Biological Macromolecules, 606-612. 

Mao, L., Imam, S., Gordon, S., Cinelli, P., dan Chiellini, E., 2000, Extruded 

Cornstarch-Glycerol-Polyvinyl Alcohol Blends: Biodegrability, Journal of 

Polymers and the Environment, 1566-2543. 

Marin, E., Rojas, J., dan Ciro, Y., 2014, A review of polyvinyl alcohol derivatives: 

Promising materials for pharmaceutical and biomedical applications, 

Academic Journals, 8(24), 674-684. 

Moncel, B., 2020, What Is Cornstarch?, https://www.thespruceeats.com/what-is

corn-starch-1328466  (diakses tanggal 20 Mei 2021) 

Montero, B., Rico, M., Llamazares, S.R., Barral, L., dan Bouza, R., 2017, Effect of 

nanocellulose as a filler on biodegradable thermoplastic starch films from 

tuber, cereal and legume, Carbohydrate Polymers, 157, 1094-1104. 

Muhaimin, M., 2014, Fabrication of Composite Nanofiber from Sisal 

Nanocellulose with Polyvinyl Alcohol by Using Electrospining Methode, 

Tesis, Yogyakarta: Departemen Fisika FMIPA UGM. 

Muhammad, A., Roslan, A., Sanusi, S.N.A., Shahimi, M.Q., dan Nazari, N.Z., 

2019, Mechanical properties of bioplastic form cellulose nanocrystal (CNC) 

mangosteen peel using glycerol as plasticizer, Journal of Physics: 

Conference Series, 1349, 012099. 

Muller, J., Martinez, C.G., dan Chiralt, A., 2017, Combination of Poly(lactic) Acid 

and Starch for Biodegradable Food Packaging, Materials, 10(8), 952. 

Nahida, J., H., Amnah, S., A., 2018, Effect of SiO2 particles on the biodegrability 

of starch/PVA blends, Iraqi Journals of Pysics, 52-64. 

PENGARUH KONSENTRASI SELULOSA NANOKRISTALIN TERHADAP SIFAT FISIS DAN MEKANIK
BIOPLASTIK DARI PATI
JAGUNG/POLIVINIL ALKOHOL
LUKY PANCA PRASETYA, Prof Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.thespruceeats.com/what-is-
https://www.thespruceeats.com/what-is-


51 

Nandiyanto, A.B.D., Oktiani, R., dan Ragadhita, R., 2019, How to Read and 

Interpret FTIR Spectroscope of Organic Material, Indonesian Journal of 

Science & Technology, 4(1), 97-118. 

Nasir, N.N. dan Othman, S.A., 2021, Feasibility of Irradiated Corn-Based 

Bioplastics as Packaging Material, Solid State Phenomena, 1662-9779. 

Nessi, V., Falourd, X., Maigret, J.E., Cahier, K., D’orlando, A., Descamps, N., 

Gaucher, V., Chevigny, C., dan Lourdin, D., 2019, Cellulose nanocrystals-

 starch nanocomposites produced by extrusion: Structure and behavior in 

physiological conditions, Carbohydrate Polymers, 225, 115123. 

Nordin, N., Othman, S.H., Rashid, S.A., dan Basha, R.K., 2020, Effect of glycerol 

and thymol on physical, mechanical, and thermal properties of corn starch 

films, Food Hydrocolloids, 106, 105884. 

Noshirvani, N., Hong, W., Ghanbarzadeh, B., Fasihi, H., dan Montazami, R., 2018, 

Study of cellulose nanocrystal doped starch-polyvinyl alcohol 

bionanocomposite films, International Journal of Biological 

Macromolecules, 107, 2065-2074. 

Nugroho, F.G., Nizardo, N.M., dan Saepudin, E., 2020, Synthesis of citric acid 

crosslinked PVA/tapioca starch bioplastic reinforced with grafted cellulose, 

AIP Conf. Proc, 2242, 040040. 

Nurfauzi, S., Sutan, S.M., Argo, B.D., Djoyowasito, G., 2018, Pengaruh 

Konsentrasi CMC dan Suhu Pengeringan terhadap Sifat Mekanik dan Sifat 

Degradasi pada Plastik Biodegradable Berbasis Tepung Jagung, Jurnal 

Keteknikan Pertanian Tropis dan Biositem, 90-99. 

Pamela, V.Y., Syarief, R., Iriani, E.S., Suyatma, N.E., 2016, Karakteristik Mekanik, 

Termal dan Morfologi Film Polivinil Alkohol dengan Penambahan 

Nanopartikel ZNO dan Asam Stearat untuk Kemasan Multilayer, Jurnal 

Penelitian Pascapanen Pertanian, 63-73. 

Pilla, S., 2011, Handbook of Bioplastics and Biocomposites Engineering 

Applications, John Wiley & Sons, New Jersey. 

Putri, S.S., 2011, Pembuatan CMC dengan Media Reaksi Campuran Larutan 

Propanol-Ethanol dari Eceng Gondok, Tesis, Palembang: Politeknik Negeri 

Sriwijaya. 

Qin, Y., Xu, F., Yuan, L., Hu, H., Yao, X., dan Liu, J., 2020, Comparison of the 

physical and functional properties of starch/polyvinyl alcohol films 

containing anthocyanins and/or betacyanins, International Journal of  

Biological Macromolecules, 163, 898-909. 

PENGARUH KONSENTRASI SELULOSA NANOKRISTALIN TERHADAP SIFAT FISIS DAN MEKANIK
BIOPLASTIK DARI PATI
JAGUNG/POLIVINIL ALKOHOL
LUKY PANCA PRASETYA, Prof Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



52 

Quispe, C.A.G., Coronado, C.J.R., dan Carvalho Jr., J.A., 2013, Glycerol: 

Production, consumption, characterization and new trends in combustion, 

Renewable and Sustainable Energy Reviews, 27, 475-493. 

Rajendran, N., Puppala, S., Sneha, R.M., Ruth, A.B., dan Rajam, C., 2012, 

Seaweeds can be a new source for bioplastics, Journal of Pharmacy 

Research, 5(3), 1476-1479. 

Sabarinathan, C., Muthu, S., dan Ali, M.N., 2012, Experimental Study On Tensile 

Behavior Of Multi Wall Carbon Nanotube Reinforced Epoxy Composites, 

Journal of Applied Sciences Research, 8(7), 3253-3259. 

Saini, I., Sharma, A., Dhiman, R., Aggarwal, S., Ram, S., dan Sharma, P.K., 2017, 

Grafted SiC nanocrystals: For enhanced optical, electrical and mechanical 

properties of polyvinyl alcohol, Journal of Alloys and Compounds, 714, 

172-180. 

Sari, W., N., 2020, Penentuan Rasio Optimal Komposit Bioplastik Dari Pati 

Singkong Termodifikasi dan Glukomanan Konjak, Skripsi, Yogyakarta : 

Universitas Gadjah Mada. 

Setiabudi, A., Mudzakir, A., dan Handian, R., 2012, Karakterisasi Material, Prinsip 

Dan Penerapannya Dalam Penelitian Kimia. UPI press, Bandung, 

Indonesia. 

Shankaran, D., R., 2018, Cellulose Nanocrystals for Health Care Applications, 

Woodhead Publlishing, 415-459. 

Shazali, N., A., H., Zaidi, N., E., Ariffin, H., Abdullah, L., C., Ghaemi, F., 

Abdullah, J., M., Takashima, I., Rahman, N.M.A., 2019, Characterization 

and Cellular Internalization of Spherical Cellulose Nanocrystals (CNC) into 

Normal and Cancerous Fibroblasts , MDPI, 3251. 

Shesan, O.J., Stephen, A.C., Chioma, A.G., Neerish, R., dan Rotimi, S.E., 2019, 

Fiber-Matrix Relationship for Composites Preparation, BoD-Books on 

Demand. 

Shrirakshaya, S.S., Vignesh, M., Dhananandhini, M., Kavya, N., dan Poongothai, 

D.M., 2020, Cellulose and Starch as the Source of Bioplastic, IJRASET, 

2321-9653. 

Soni, A, 2020, Is Glycerin Good For Your Hair?, https://vedix.com/blogs/articles

/how-to-use-glycerin-on-your-hair (diakses  tanggal 20 Mei 2021) 

Suhartati, T, 2017, Dasar-Dasar Spektrofotometri UV-VIS dan Spektrometri Massa 

Untuk Penentuan Struktur Senyawa Organik. Aura publishing, Bandar 

Lampung, Indonesia. 

PENGARUH KONSENTRASI SELULOSA NANOKRISTALIN TERHADAP SIFAT FISIS DAN MEKANIK
BIOPLASTIK DARI PATI
JAGUNG/POLIVINIL ALKOHOL
LUKY PANCA PRASETYA, Prof Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

https://vedix.com/blogs/articles/how-to-use-glycerin-on-your-hair


53 
 

 
 

Sultan, N.F.K. dan Johari, W.L.W., 2017, The Development of Banana Peel/Corn 

 Starch Bioplastic Film: A Preliminary Study, BSTR, 5(1), 12-17. 

Syafri, E., Kasim, A., Abral, H., dan Asben, A., 2017, Effect of Precipitated 

 Calcium Carbonateon Physical, Mechanical and Thermal Properties of 

 Cassava Starch Bioplastic Composites, International Journal on Advanced 

 Science Engineering Information Technology, 7(5), 2088-5334. 

Syamani, F.A., Kusumaningrum, W.B., Akbar, F., Ismadi, Widyaningrum, B.A., 

 dan Pramasari, D.A., 2020, Characteristics of bioplastic made from 

 modified cassava starch with addition of polyvinyl alcohol, IOP Conf. 

 Series, 591, 012016. 

Syamani, F.A., Kusumaningrum, W.B., Akbar, F., Ismadi, Widyaningrum, B.A., 

 dan Pramasari, D.A., 2020, Characteristics of bioplastic made from 

 modified cassava starch with addition of polyvinyl alcohol, IOP Conf. 

 Series, 591, 012016. 

Tabasum, S., Younas, M., Zaeem, M.A., Majeed, I., Majeed, M., Noreen, A., Iqbal, 

 M.N., dan Zia, K.M., 2019, A review on blending of corn starch with natural 

 and synthetic polymers, and inorganic nanoparticles with mathematical 

 modeling, International Journal of Biological Macromolecules, 122, 969-

 996. 

Tavares, M., T., Campos, de A., Mitsuyuki., M., C., Luchesi., B., R., Marconcini., 

 J., M., 2019, Corn and cassava starch with carboxymethyl cellulose films 

 and its mechanical and hydrophobic properties, Carbohydrate Polymers, 

 223, 0144-8617. 

Thakur, R., Pristijono, P., Scarlett, C.J., Bowyer, M., Singh, S.P., dan Vuong, Q.V., 

 2019, Starch-based films: Major factors affecting their properties, 

 International Journal of Biological Macromolecules, 132, 1079-1089. 

Wang, J dan Ye, L., 2015, Structure and properties of polyvinyl 

 alcohol/polyurethane blends, Composites: Part B, 69, 389-396. 

Yu, T., Li, Y., dan Ren, J., 2009, Preparation and properties of short natural fiber 

 reinforced poly(lactic acid) composites, Transactions of Nonferrous Metals 

 Society of China, 19(3), 1003-6326 

Yuan, X., Zhu, B., Cai, X., Qiao, K., Zhao, S., dan Yu, J., 2018, Influence of 

 different surface treatments on the interfacial adhesion of graphene 

 oxide/carbon fiber/epoxy composites, Applied Surface Science, 458, 996-

 1005. 

 

 

PENGARUH KONSENTRASI SELULOSA NANOKRISTALIN TERHADAP SIFAT FISIS DAN MEKANIK
BIOPLASTIK DARI PATI
JAGUNG/POLIVINIL ALKOHOL
LUKY PANCA PRASETYA, Prof Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/


	HALAMAN JUDUL
	HALAMAN PENGESAHAN
	PERNYATAAN BEBAS PLAGIASI
	PRAKATA
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	DAFTAR SINGKATAN 
	INTISARI 
	ABSTRACT 
	BAB I PENDAHULUAN
	1.1 Latar Belakang 
	1.2 Rumusan Masalah 
	1.3 Tujuan Penelitian 
	1.4 Batasan Masalah 
	1.5 Manfaaat Penelitian 
	1.6 Sistematika Penulisan 
	BAB II TINJAUAN PUSTAKA 
	BAB III LANDASAN TEORI 
	3.1 Komposit Bioplastik 
	3.2 Pati Jagung 
	3.3 Polivinil Alkohol 
	3.4 Plasticizer 
	3.5 Filler 
	3.6 Instrumen Analitik 
	3.6.1 X-Ray Diffractometer (XRD) 
	3.6.2 Fourier Transform Infrared Spectroscopy (FTIR) 
	3.6.3 Universal Testing Machine (UTM) 
	3.6.4 Swelling dan Uji Biodegrabilitas 
	3.6.5 UV-Visible Spectroscopy 
	BAB IV METODE PENELITIAN 
	4.1 Tempat Penelitian 
	4.2 Bahan Penelitian 
	4.3 Alat Penelitian 
	4.4 Skema Langkah Kerja Penelitian 
	4.5 Pelaksanaan Penelitian
	4.5.1 Fabrikasi Bioplastik 
	4.5.2 Karakterisasi 
	BAB V 
HASIL DAN PEMBAHASAN 
	5.1 Analisa XRD 
	5.2 Analisa FTIR 
	5.3 Analisa Uji Tarik 
	5.4 Analisa Biodegradasi dan Swelling 
	5.5 Analisa  UV-Visible Spectroscopy 
	BAB VI 
KESIMPULAN DAN SARAN 
	6.1 Kesimpulan 
	6.2 Saran 
	DAFTAR PUSTAKA 
	LAMPIRAN 

