
26 

 

 

DAFTAR PUSTAKA 

[1] Faizan Muneer, H. Nadeem, A. Arif, and W. Zaheer, ―Bioplastics from 

Biopolymers: An Eco-Friendly and Sustainable Solution of Plastic 

Pollution,‖ Polym. Sci. - Ser. C, vol. 63, no. 1, pp. 47–63, 2021, doi: 

10.1134/S1811238221010057. 

[2] N. George, A. Debroy, S. Bhat, S. Singh, and S. Bindal, ―Biowaste to 

bioplastics: An ecofriendly approach for a sustainable future,‖ J. Appl. 

Biotechnol. Reports, vol. 8, no. 3, pp. 221–233, 2021, doi: 

10.30491/jabr.2021.259403.1318. 

[3] Q. Han et al., ―Poly(butylene succinate) biocomposite modified by amino 

functionalized ramie fiber fabric towards exceptional mechanical 

performance and biodegradability,‖ React. Funct. Polym., vol. 146, no. 1, 

pp. 1–10, 2020, doi: 10.1016/j.reactfunctpolym.2019.104443. 

[4] M. Azmana, S. Mahmood, A. R. Hilles, A. Rahman, M. A. Bin Arifin, and 

S. Ahmed, ―A review on chitosan and chitosan-based bionanocomposites: 

Promising material for combatting global issues and its applications,‖ Int. J. 

Biol. Macromol., vol. 185, no. 1, pp. 832–848, 2021, doi: 

10.1016/j.ijbiomac.2021.07.023. 

[5] A. Djais, A. Gani, H. Achmad, S. Endang, J. Tjokro, and N. Raja, ―The 

Effectiveness of Milkfish (Chanos Chanos) Scales Chitosan on Soft and 

Hard Tissue Regeneration Intooth Extraction Socket: A Literature Review,‖ 

Ann. Rom. Soc. Cell Biol., vol. 25, no. 3, pp. 8729–8752, 2021 

[6] C. Molina-Ramírez, P. Mazo, R. Zuluaga, P. Gañán, and J. Álvarez-

Caballero, ―Characterization of chitosan extracted from fish scales of the 

colombian endemic species Prochilodus magdalenae as a novel source for 

antibacterial starch-based films,‖ Polymers (Basel)., vol. 13, no. 13, pp. 1–

11, 2021, doi: 10.3390/polym13132079. 

[7] A. M. Abdelghany, A. A. Menazea, and A. M. Ismail, ―Synthesis, 

characterization and antimicrobial activity of Chitosan/Polyvinyl Alcohol 

blend doped with Hibiscus Sabdariffa L. extract,‖ J. Mol. Struct., vol. 1197, 

no. 1, pp. 603–609, 2019, doi: 10.1016/j.molstruc.2019.07.089. 



27 

 

 

[8] M. Naeimi, R. Tajedin, F. Farahmandfar, M. Naeimi, and M. Monajjemi, 

―Preparation and characterization of vancomycin-loaded 

chitosan/PVA/PEG hydrogels for wound dressing,‖ Mater. Res. Express, 

vol. 7, no. 9, pp. 1–9, 2020, doi: 10.1088/2053-1591/abb154. 

[9] D. S. Maulana, A. S. Mubarak, and D. Y. Pujiastuti, ―The Concentration of 

polyethylen glycol (PeG) 400 on bioplastic cellulose based carrageenan 

waste on biodegradability and mechanical properties bioplastic,‖ IOP Conf. 

Ser. Earth Environ. Sci., vol. 679, no. 1, pp. 1–6, 2021, doi: 10.1088/1755-

1315/679/1/012008. 

[10] P. Kongkaoroptham, T. Piroonpan, and W. Pasanphan, ―Chitosan 

nanoparticles based on their derivatives as antioxidant and antibacterial 

additives for active bioplastic packaging,‖ Carbohydr. Polym., vol. 257, no. 

1, pp. 1–17, 2021, doi: 10.1016/j.carbpol.2020.117610. 

[11] Y. Kusumastuti, N. R. E. Putri, D. Timotius, M. W. Syabani, and 

Rochmadi, ―Effect of chitosan addition on the properties of low-density 

polyethylene blend as potential bioplastic,‖ Heliyon, vol. 6, no. 11, pp. 1–8, 

2020, doi: 10.1016/j.heliyon.2020.e05280. 

[12] C. S. Karua and A. Sahoo, ―Synthesis and characterization of 

starch/chitosan composites,‖ Mater. Today Proc., vol. 33, no. 1, pp. 1–5, 

2020, doi: 10.1016/j.matpr.2020.02.878. 

[13] P. Cazón, G. Velázquez, and M. Vázquez, ―Characterization of bacterial 

cellulose films combined with chitosan and polyvinyl alcohol: Evaluation 

of mechanical and barrier properties,‖ Carbohydr. Polym., vol. 216, no. 1, 

pp. 72–85, 2019, doi: 10.1016/j.carbpol.2019.03.093. 

[14] Annu, A. Ali, and S. Ahmed, ―Eco-friendly natural extract loaded 

antioxidative chitosan/polyvinyl alcohol based active films for food 

packaging,‖ Heliyon, vol. 7, no. 3, pp. 1–9, 2021, doi: 

10.1016/j.heliyon.2021.e06550. 

[15] S. Kumari, S. H. Kumar Annamareddy, S. Abanti, and P. Kumar Rath, 

―Physicochemical properties and characterization of chitosan synthesized 

from fish scales, crab and shrimp shells,‖ Int. J. Biol. Macromol., vol. 104, 

no. 1, pp. 1697–1705, 2017, doi: 10.1016/j.ijbiomac.2017.04.119. 



28 

 

 

[16] A. Florencia, S. E. D. Putra, and Y. P. Mukti, ―Chitosan from snapper fish 

scale waste (Lutjanus spp.) for edible coating,‖ IOP Conf. Ser. Earth 

Environ. Sci., vol. 1036, no. 1, pp. 1–8, 2022, doi: 10.1088/1755-

1315/1036/1/012032. 

[17] R. Gune, A. Sawant, and N. Joglekar, ―Formation of Bio-Based Polymer 

(Poly-Lactic Acid) From Potato Peel Waste and Blending with Chitosan 

Extracted from Fish Scales,‖ Int. J. Res. Eng. Sci. Manag., vol. 4, no. 1, pp. 

13–18, 2021. 

[18] N. D. Takarina, A. A. Nasrul, and A. Nurmarina, ―Degree of Deacetylation 

of Chitosan Extracted from White Snapper (Lates sp.) Scales Waste,‖ Int. J. 

Pharma Med. Biol. Sci., vol. 6, no. 1, pp. 16–19, 2017, doi: 

10.18178/ijpmbs.6.1.16-19. 

[19] F. Gapsari, S. Hidayatullah, P. Hadi Setyarini, K. A. Madurani, and H. 

Hermawan, ―Effectiveness of a fish scales-derived chitosan coating for 

corrosion protection of carbon steel,‖ Egypt. J. Pet., vol. 31, no. 1, pp. 25–

31, 2022, doi: 10.1016/j.ejpe.2022.02.001. 

[20] F. Z. Aboudamia et al., ―Potential of discarded sardine scales (Sardina 

pilchardus) as chitosan sources,‖ J. Air Waste Manag. Assoc., vol. 70, no. 

11, pp. 1186–1197, 2020, doi: 10.1080/10962247.2020.1813840. 

[21] C. Lim, I. G. Borlongan, and P. Pascual, ―Milkfish, Chanos chanos,‖ 

Aquaculture, vol. 1, no. 1, pp. 172–183, 2002. 

[22] Y. Qin, Y. Liu, X. Zhang, and J. Liu, ―Development of active and 

intelligent packaging by incorporating betalains from red pitaya 

(Hylocereus polyrhizus) peel into starch/polyvinyl alcohol films,‖ Food 

Hydrocoll., vol. 100, no. 1, pp. 1–10, 2020, doi: 

10.1016/j.foodhyd.2019.105410. 

[23] C. A. Gómez-Aldapa, G. Velazquez, M. C. Gutierrez, E. Rangel-Vargas, J. 

Castro-Rosas, and R. Y. Aguirre-Loredo, ―Effect of polyvinyl alcohol on 

the physicochemical properties of biodegradable starch films,‖ Mater. 

Chem. Phys., vol. 239, no. 1, pp. 1–7, 2020, doi: 

10.1016/j.matchemphys.2019.122027. 

 



29 

 

 

[24] T. Buranachai, N. Praphairaksit, and N. Muangsin, ―Chitosan/polyethylene 

glycol beads crosslinked with tripolyphosphate and glutaraldehyde for 

gastrointestinal drug delivery,‖ AAPS PharmSciTech, vol. 11, no. 3, pp. 

1128–1137, 2010, doi: 10.1208/s12249-010-9483-z. 

[25] Y. Hendrawan, A. Putranto, T. Fauziah, and B. Argo, ―Modeling and 

Optimization of Tensile Strength of Arrowroot Bioplastic Using Response 

Surface Method,‖ IOP Conf. Ser. Earth Environ. Sci., vol. 515, no. 1, pp. 

1–7, 2020, doi: 10.1088/1755-1315/515/1/012079. 

[26] A. Gabriel, A. Solikhah, and A. Rahmawati, ―Tensile Strength and 

Elongation Testing for Starch-Based Bioplastics using Melt Intercalation 

Method : A Review Tensile Strength and Elongation Testing for Starch-

Based Bioplastics using Melt Intercalation Method : A Review,‖ vol. 1858, 

no. 1, pp. 1–11, 2021, doi: 10.1088/1742-6596/1858/1/012028. 

[27] M. Qin et al., ―A review of biodegradable plastics to biodegradable 

microplastics : Another ecological threat to soil environments ?,‖ J. Clean. 

Prod., vol. 312, no. 1, pp. 1–15, 2021, doi: 10.1016/j.jclepro.2021.127816. 

[28] C. Irawan, I. F. Nata, M. D. Putra, R. Marisa, M. Asnia, and Y. F. Arifin, 

―Biopolymer of Chitosan from Fish Scales as Natural Coagulant for Iron – 

Contaminated Groundwater Treatment Biopolimer Kitosan dari Sisik Ikan 

Sebagai Koagulant Alami untuk Pengolahan Air Tanah Terkontaminasi 

Besi,‖ J. Rekayasa Kim. dan Lingkung., vol. 13, no. 2, pp. 93–99, 2018. 

[29] N. Susanti and A. Purwati, ―Pembuatan Kitosan dari Limbah Sisik Ikan,‖ J. 

Inov. Proses, vol. 5, no. 1, pp. 40–45, 2020. 

[30] M. Jufri, R. A. Lusiana, and N. B. Prasetya, ―Effects of Additional 

Polyvinyl Alcohol (PVA) on the Physiochemical Properties of Chitosan-

Glutaraldehyde- Gelatine Bioplastic,‖ J. Sci. Appl. Chem., vol. 25, no. 3, 

pp. 130–136, 2022. 

[31] S. X. Tan et al., ―Characterization and Parametric Study on Mechanical 

Properties Enhancement in Biodegradable Chitosan-Reinforced,‖ Polymers 

(Basel)., vol. 14, no. 278, pp. 1–21, 2022. 

[32] N. M. Ferreira and P. Ferreira, ―Design of heat sealable starch-chitosan 

bioplastics reinforced with reduced graphene oxide for active food 



30 

 

 

packaging,‖ Carbohydr. Polym. J., vol. 291, no. 1, pp. 1–11, 2022, doi: 

10.1016/j.carbpol.2022.119517. 

[33] A. Elhussieny, M. Faisal, N. M. Everitt, I. S. Fahim, N. Avenue, and N. 

Avenue, ―Experimental Investigation of Chitosan Film Reinforced By 

Chitin Fibers and Chitin Whiskers Extracted From Shrimp Shell Waste,‖ J. 

Eng. Sci. Technol., vol. 15, no. 4, pp. 2730–2745, 2020. 

[34] S. Kumari and P. Kumar, ―Extraction and Characterization of Chitin and 

Chitosan from (Labeo rohit) Fish Scales,‖ Int. Conf. Mater. Process. 

Characterisation, vol. 6, no. 1, pp. 482–489, 2014, doi: 

10.1016/j.mspro.2014.07.062. 

[35] Y. C. Zhou, ―Hydrothermal Synthesis and Sintering of ultrafine CeO2 

Powders,‖ J. Mater. Res., vol. 8, no. 7, pp. 1680–1686, 1993. 

[36] D. G. Trikkaliotis, A. K. Christoforidis, A. C. Mitropoulos, and G. Z. 

Kyzas, ―Adsorption of Copper Ions Onto Chitosan/Poly(vinylalcohol) 

Beads Functionalized With Poly(ethyleneglycol),‖ Carbohydr. Polym., vol. 

234, no. 1, pp. 1–13, 2020, doi: 10.1016/j.carbpol.2020.115890. 

[37] S. B. Aziz, M. H. Hamsan, M. F. Z. Kadir, and H. J. Woo, ―Design of 

Polymer Blends Based on Chitosan : POZ with Improved Dielectric 

Constant for Application in Polymer Electrolytes and Flexible Electronics,‖ 

Adv. Polym. Technol. be, vol. 1, no. 1, pp. 1–10, 2020. 

[38] A. Rajeswari, A. Amalraj, and A. Pius, ―Journal of Water Process 

Engineering Adsorption studies for the Removal of Nitrate Using 

Chitosan/PEG and Chitosan/PVA Polymer Composites,‖ J. Water Process 

Eng., vol. 9, no. 1, pp. 123–134, 2016, doi: 10.1016/j.jwpe.2015.12.002. 

[39] A. M. Sajjan et al., ―Preparation and characterization of PVA-Ge/PEG-400 

biodegradable plastic blend films for packaging applications,‖ Chem. Data 

Collect., vol. 26, no. 1, pp. 1–12, 2020, doi: 10.1016/j.cdc.2020.100338. 

[40] M. E. Ali, M. Aboelfadl, A. M. Selim, H. F. Khalil, and G. M. Elkady, 

―Chitosan Nanoparticles Extracted from Shrimp Shells, Application for 

Removal of Fe (II) and Mn (II) from Aqueous Phases,‖ Sep. Sci. Technol., 

vol. 1, no. 1, pp. 1–12, 2018, doi: 10.1080/01496395.2018.1489845. 

 



31 

 

 

[41] S. H. Hamin, H. Yasmin, S. Abdullah, F. Lananan, H. Abdul, and A. 

Kasan, ―Effect of chemical treatment on the structural , thermal , and 

mechanical properties of sugarcane bagasse as fi ller for starch-based 

bioplastic,‖ J Chem Technol Biotechnol 2023, vol. 98, no. 1, pp. 652–632, 

2022, doi: 10.1002/jctb.7218. 

[42] I. Kustiningsih, D. ria Barleany, D. Abriyani, A. Ridwan, M. Syairazy, and 

M. A. Firdaus, ―TiO2/Chitosan Bioplastic as Antibacterial of 

Stephylococcus Aureus for Food,‖ World Chem. Eng. J., vol. 5, no. 1, pp. 

18–24, 2021. 

[43] A. Nandiyanto, M. Fiandini, R. Ragadhita, A. Sukmafitri, H. Salam, and F. 

Triawan, ―Mechanical and Biodegradation Properties of Cornstarch-Based 

Bioplastic Material,‖ Mater. Phys. Mech., vol. 44, no. 1, pp. 380–391, 

2020. 

[44] R. Lim, P. L. Kiew, M. K. Lam, W. M. Yeoh, and M. Y. Ho, ―Corn 

Starch/PVA Bioplastics — The Properties and Biodegradability Study 

Using Chlorella Vulgaris Cultivation,‖ Asia Pasific J. Chem. Eng., vol. 1, 

no. 1, pp. 1–13, 2021, doi: 10.1002/apj.2622. 

[45] S. Lusiana, D. Putri, and Z. Ida, ―Bioplastic Properties of Sago-PVA Starch 

with Glycerol and Sorbitol Plasticizers Bioplastic Properties of Sago-PVA 

Starch with Glycerol and Sorbitol Plasticizers,‖ J. Phys. Conf. Ser., vol. 

1351, no. 1, pp. 1–8, 2019, doi: 10.1088/1742-6596/1351/1/012102. 

[46] G. Wang, D. Huang, J. Ji, C. Völker, and F. R. Wurm, ―Seawater-

Degradable Polymers — Fighting the Marine Plastic Pollution,‖ Adv. Sci., 

vol. 8, no. 1, pp. 1–26, 2021, doi: 10.1002/advs.202001121. 

 

 

 

 

 

 

 



32 

 

 

LAMPIRAN 

Lampiran 1. Dokumentasi Penelitian 

   

(a) Sisik Ikan (b) Bubuk Sisik Ikan (c) Kitosan 

   

(d) Deproteinasi (e) Demineralisasi (f) Deasetilasi 

   

(g) Sintesis Sampel 

Bioplastik 

(h) Mencetak Bioplastik (i) Pemanasan 

Menggunakan Oven 

Lampiran 2. Perhitungan Derajat Deasetilasi 
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Lampiran 3. Analisis Data XRD 

Sampel 

Sudut 

Difraksi 

(2θ) 

FWHM 

(Deg) 

Ukuran Kristal 

(nm) 

Rata- Rata 

Ukuran Kristal 

(nm) 

Bubuk kitosan 

25.73 

31.98 

39.61 

46.55 

49.39 

0.620 

1.380 

0.890 

0.890 

0.860 

13.14 

5.98 

9.46 

9.76 

10.19 

8.91 

05KS/PVA/PEG 

25.5 

31.4 

39.55 

44.06 

49.07 

0.200 

0.466 

0.126 

0.157 

0.161 

40.72 

17.68 

66.62 

54.34 

54.10 

46,69 

10KS/PVA/PEG 

25.53 

31.82 

39.45 

46.42 

49.21 

0.600 

1.365 

1.300 

0.720 

0.700 

13.57 

6.05 

6.49 

12.00 

12.48 

10,12 

15KS/PVA/PEG 

25.76 

32.00 

39.62 

46.78 

49.54 

0.703 

1.375 

1.200 

0.800 

0.720 

11.58 

6.01 

7.03 

10.81 

12.15 

9,51 

20KS/PVA/PEG 

26.37 

32.64 

40.24 

47.35 

48.71 

0.660 

1.455 

1.080 

0.580 

0.540 

12.36 

5.68 

7.83 

14.95 

16.14 

11,39 

  


