Pembfuatan Bioplastik Kitosan-TiO2-CNT-NPK sebagai Model Pupuk Lepas-Lambat NPK yang
Bersifat

Antibakteri

RATIH AMALIA, Dr. Indriana Kartini, M.Si; Dr. Eko Sri Kunarti, M.Si.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abarrategi A, Gutierrez, M., Moreno-Vicente, C., Hortiguela M.J., Ramos
V. Lopez-Lacomba J., Ferrer M., dan del Monte, F., 2008, Multiwall carbon
nanotube scaffolds for tissue engineering purposes. Bio- materials, 29, 94—
102.

Afonso, C., Hirano, R., dan Gaspar, A., 2019, Biodegradable antioxidant chitosan
films useful as an anti-aging skin mask, J. Biomac, 132, 1262-1273.

Ahmad, A.L., Jawad, Z.A., Low, S.C., dan Zein, S.H., 2014, A cellulose
acetate/multi-walled carbon nanotube mixed matrix membrane for CO2/N;
separation, J. Mem. Sci., 451, 55-66.

Ahmad, J., Desmukh, K., dan Hagg, M., 2013, Influence of TiO> on the Chemical,
Mechanical, and Gas Separation Properties of Polyvinyl Alcohol-Titanium
Dioxide (PVA- TiO2) Nanocomposite Membranes, Int. J. Polym. Anal. Ch.,
18, 287-296.

Aliyu, A., 2019, Synthesis, electron microscopy properties and adsorption studies
of Zinc (I)ions (Zn>") onto as-prepared Carbon Nanotubes (CNTSs) using
Box-Behnken Design (BBD), Sci. Af., 3, 1-10.

Andree, W.S., 2019, Epidemiologi Penyakit Layu Bakteri dan Perkembangan
Kompleks Spesies Ralstonia solanacearum, Jurnal Galung Tropik, 8(3), 243-
270.

Aryaei, A., Jayatissa, A.H., dan Jayasuriya, A.C., Mechanical and biological
properties of chitosan/carbon nanotube nanocomposite films, J. Biomed.
Mater. Res., 102, 2704-2712.

Ashkarran, A., Fakhari, M., dan Mahmoudi, M., 2013, Synthesis of a solar photo
and bioactive CNT- TiO2 nanocatalyst, RSC Advance, 3, 18529-18536.

Athanasoulia, Mikropoulou, M., Karapati, M., dan Sofia, 2018, Study of
thermomechanical and antibacterial properties of TiO2/Poly( lactic acid )
nanocomposites, Material today: Proceedings, 5, 27553-27562.

Averous, L., 2014, Starch Polymers, From Genetic Engineering to Green
Applications, Elsevier. ISBN: 978-0-444-53730-0.

Azeem, B., Kushaari, K., man, Z., Thanh, T., dan Basith, B., 2014, Review on
materials & methods to produce controlled-release coated urea fertilizer, J.
Control. Release, 181, 11-21.

67



Pembfuatan Bioplastik Kitosan-TiO2-CNT-NPK sebagai Model Pupuk Lepas-Lambat NPK yang
Bersifat

Antibakteri

RATIH AMALIA, Dr. Indriana Kartini, M.Si; Dr. Eko Sri Kunarti, M.Si.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/ 68

Azmy, E.A., Hashem, H.E., Eslam, M., dan Nabel, N., 2019, Synthesis,
characterization, swelling and antimicrobial efficacies of chemically
modified chitosan biopolymer, J. Mollig, 284, 748-754.

Baxter, A., Dillon. M., Taylor. K.D.A., dan Roberts. G.A.F., Improved method for
iL.r. determination of the degree of N-acetylation of chitosan. Intl. J. Biol.
Macromol., 14, 166-169.

Bibi, S., Yasin, T., dan Riaz, M., 2015, Chitosan / CNTs green nanocomposite
membrane : Synthesis , swelling and polyaromatic hydrocarbons removal,
Mater. Sci. Eng. C, 46, 359-365.

Borgohain R. Jain, N., dan Prasad, B., 2019, Carboxymethyl chitosan/carbon
nanotubes mixed matrix membranes for CO; separation, J. React. Func.
Polym., 143, 1-9.

Chen, T., Meixiu, L., dan Liu, J., 2018, T1-IT Stacking interaction: A nondestructive
and facile means in material engineering for bio-applications, Cryst. Growth
Des., 18, 2765-2783.

Datsyuk, V., Kalyva, M., Papagelis. K., Parthenios, J., Tasis, D., Siokou, A.,
Kallitsis, 1., dan Galiotis, C., 2008, Chemical oxidation of multiwalled carbon
nanotubes, Carbon, 46, 833- 840.

Diana, N., 2017, Pengaruh Pupuk Majemuk Berbentuk Granul dan Briket Terhadap
Pertumbuhan, Produktivitas, dan Rendemen Tebu, Buletin Tanaman
Tembakau, Serat & Minyak Industri, 9(1), 34—41.

Dompeipen, E., 2017, Isolasi dan identifikasi kitin dan kitosan dari kulit udang
windu (Penaeus monodon) dengan spektroskopi inframerah, Majalah Biam,
13, 31-41.

Domszy, J.G. dan Roberts, G.A.F., Evaluation of infrared spectroscopic techniques
for analyzing chitosan. Makromol Chem., 186, 1671-1677.

Duarte, M., Ferreira, M., Marvao, M., dan Rocha, J., 2002, An optimized method
to determine the degree of acetylation of chitin and chitosan by FTIR
spectroscopy. Int. J. Biol. Macromol., 31, 1-8.

Ekmi, N., Hashim, S, dan Abdul, R., 2016, Effect of Different Monomers on Water
Retention Properties of Slow-Release Fertilizer Hydrogel, Procedia
Engineering, 148, 201-207.

Fajriati, 1., Sedyadi, E., dan Sudarlin, 2017, Sintesis komposit film kitosan-TiO-
menggunakan sorbitol sebagai plasticizer, Alchemy, 13, 75-94.

Farshchi, E., Pirsa, S., Roufegarinejad, L., Alizadeh, M., dan Rezazad, M., 2019,
Photocatalytic / biodegradable film based on carboxymethyl cellulose ,
modified by gelatin and TiO;-Ag nanoparticles, Carbohydr. Polym., 216,
189-196.



Bersifat
Antibakteri
RATIH AMALIA, Dr. Indriana Kartini, M.Si; Dr. Eko Sri Kunarti, M.Si.

UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

69

Goy, R.C., Douglas, B., dan Odilia B.A., 2009, A Review of the Antimicrobial
Activity of Chitosan, Polimeros, 19, 241-247.

Haldorai, Y. dan Shim, J., 2014, Novel Chitosan- TiO> Nanohybrid: Preparation,
Characterization, Antibacterial, and Photocatalytic Properties, Polym.
Composite, 35, 327-333.

Hardjowigeno, S., 2003, /lmu Tanah, Fakultas Pertanian, Institut Pertanian Bogor.

Harmaen, A.S., Khalina, A., Ali, M.H., dan Azowa, N., 2016, Thermal ,
Morphological , and Biodegradability Properties of Bioplastic Fertilizer
Composites Made of Oil Palm Biomass , Fertilizer , and Poly
(hydroxybutyrate-co-valerate), J. Polym., 1-7.

Ho, Y.S. dan Mckay, G., 1999, The Sorption of Lead (II) Ions on Peat, Wat. Res.,
33 (2), 578-584.

Idad, M., 2018, Pembuatan bioplastik karboksimetil selulosa gliserol-NPK-zeolit
sebagai model pupuk lepas-lambat NPK, Skripsi, UGM.

Innes, R., 2013, Economics of Agricultural Residuals and Over Fertilization:
Chemical Fertilizer Use, Livestock Waste, Manure Management, and
Environmental Impacts, Reference Module in Earth System and
Environmental Scienes Encyclopedia of Energy, Nature Resoure, 2, 50-57.

Kamdem, D., Shen, Z., dan Nabinejad, O., 2019, Development of biodegradable
composite chitosan-based films incorporated with xylan and carvacrol for
food packaging application, Food Packaging and Shelf Life, 21, 1-7.

Korsmeyer, R.W., Gurny, R., Doelker, E., Buri, P., dan Peppas, N.A., 1983,
Mechanisms of solute release from porous hydrophilic polymers, J. Pharm.,
15, 25-35.

Lagergren, S., 1898, Zur theorie der sogenannten adsorption gel'ster stoffe,
Kungliga Svenska Vetenskapsakademiens. Handlingar, 24 (4), 1-39.

Li, J., Chen, C., Zhang, S., Ren, X., dan Tan, X., 2014, Critical Evaluation of
Adsorption—Desorption Hysteresis of Heavy Metal lons from Carbon
Nanotubes: Influence of Wall Number and Surface Functionalization, Chem.
Asian. J., 9, 1144-1151.

Li,J., Hou, X., Sun, T., Han, J., Liu, H., dan Li, D., 2018, Hydrophilic, antibacterial
and photocatalytic properties of TiO> composite films modified by the
methods of N* ion implantation and doping of CNTs under visible light
irradiation, Surface & Coating Technology, 365, 123-128.

Li, W., Li, B., Meng, M., Cui, Y., Wu, Y., Zhang, Y., Dong, H., dan Feng, Y., 2019,
Bimetallic Au/Ag decorated TiO2 nanocomposite membrane for enhanced

photocatalytic degradation of tetracycline and bactericidal efficiency,Applied
Surface Science, 487, 1008-1017.

Pembuatan Bioplastik Kitosan-TiO2-CNT-NPK sebagai Model Pupuk Lepas-Lambat NPK yang



Pembfuatan Bioplastik Kitosan-TiO2-CNT-NPK sebagai Model Pupuk Lepas-Lambat NPK yang
Bersifat

Antibakteri

RATIH AMALIA, Dr. Indriana Kartini, M.Si; Dr. Eko Sri Kunarti, M.Si.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/ 20

Lian, H., Shi, J., Zhang, X., dan Peng, Y., 2020, Effect of the added polysaccharide
on the release of thyme essential oil and structure properties of chitosan based
film, Food Packaging and Shelf Life, 23, 2214-2894.

Liang W, Zhao Y, Xiao D, Cheng J, dan Zhao J, A., 2019, Biodegradable water-
triggered chitosan/hydroxypropyl methylcellulose pesticide mulch film for
sustained control of Phytophthora sojae in soybean (Glycine max L. Merr.),
Jurnal of Cleaner Production, (doi: 10.1016/ Jurnal of Cleaner Production,
.2019.118943).

Lingga, P. dan Marsono, 2013, Petunjuk Penggunaan Pupuk, Penebar Swadaya,
Jakarta.
Lisna, J.M., 2013, Sintesis nanotube TiO; secara hidrotermal untuk plastik
nanokomposit kitosan-Ti0., Skripsi, UGM.

Liu, Z., Liu, R., Y1, Y., Han, W., Kong, F., dan Wang, S., 2019, TiO,—Fe203
nanocomposite heterojunction for superior charge separation and the
photocatalytic inactivation of patogenic bacteria in water under direct
sunlight irradiation, Carbohydr. Polym., 223, 1-8.

Lumban, S.K., Hanum, H., dan Sitanggang, G., 2014, Pemberian zeolite dan pupuk
kalium untuk meningkatkan ketersediaan hara K dan pertumbuhan kedelai di
entisol, Journal Online Agroekoteknologi, 2, 1151-1159.

Majeed, Z., Ramli, N., Mansor, N., dan Man., Z., 2015, A comprehensive review
on biodegradable polymers and their blends used in controlled- release
fertilizer processes, Rev. Chem. Eng., 31, 69-95.

Marandi, G., Hariri, S., dan Mhdavinia, G., 2009, Effect of hydrophobic monomer
on the synthesis and swelling behaviour of a collagen-graft-poly[(acrylic
acid)-co-(sodium acrylate)] hydrogel, Polym. Int., 58, 227-235.

Mubarak, N., Thines, R., dan Sajuni, N., 2014, Adsorption of chromium (VI) on
functionalized and non-functionalized carbon nanotubes, Korean. J. Chem.
Eng., 31, 1582-1591.

Nafchi, A.M., Alias, A.K., Mahmud, S., dan Robal, M., 2012, Antimicrobial,
rheological, and physicochemical properties of sago starch films filled with
nanorod-rich zinc oxide, J. Food. Eng, 113 (4), 511-519.

Nina, Y., 2012, Synthesis of chitosan-choline chloride-urea-bentonite bioplastics as
a model of nitrogen slow-release composite, Skripsi, UGM.

Novizan, 2001, Petunjuk Pemupukan yang Efektif, Agromedia Pustaka, Jakarta.

Nunthanid, J., Puttipipatkhachorn, S., Yamamoto, K., dan Garnet, P.E., 2001,
Physical Properties and Molecular Behavior of Chitosan Films, Drug Dev.
Ind., 27, 143-157.

Nurhayati, L. S., Yahdiyani, N., dan Hidayatulloh, A., 2020, Perbandingan
Pengujian Aktivitas Antibakteri Starter Yogurt dengan Metode Difusi



Pembfuatan Bioplastik Kitosan-TiO2-CNT-NPK sebagai Model Pupuk Lepas-Lambat NPK yang
Bersifat
Antibakteri
RATIH AMALIA, Dr. Indriana Kartini, M.Si; Dr. Eko Sri Kunarti, M.Si.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

71

Sumuran dan Metode Difusi Cakram. Jurnal Teknologi Hasil Peternakan,
1(2):41-46.

Nurainy, F., Rizal, S., dan Yudiantoro, 2008, Pengaruh Konsentrasi Kitosan
terhadap Aktivitas Antibakteri dengan Metode Difusi Agar (Sumur), Jurnal
Teknologi Industri dan hasil Pertanian, 13 (2), 117-125.

Okuyama, K., Noguchi, K., Hanafusa, Y., Osawa, K., dan Ogawa, K., 1999,
Structural study of anhydrous tendon chitosan obtained via chitosan/acetic
acid complex, Int. J. Bio. Macromol., 26, 285-293.

Olad, A., Zebhi, H., Salari, D., Mirmohseni, A., dan Tabar. A.R, 2018, Slow-release
NPK Fertilizer Encapsulated by Carboxymethyl Cellulose-based

Nanocomposite with the Function of Water Retention in Soil, J. Mat. Sci.
Eng. C., 90, 333- 340.

Pothakamury, U.R. dan Gustavo, B., 1995, Fundamental aspects of controlled
reelase in foods, Trends in Food Science & Technology, 6, 397-406.

Price, R.R. dan Welsh, P.R., 2003, Chitosan cross-linking with a water-soluble,
blocked diisocyanate solvates and hydrogels, Biomacromolecules, 4, 1357—
1361.

Qian, D., Wagner, G.J., Liu, W.K.,Yu, M.F., dan Ruoff R.S., 2002, Mechanics of
carbon nanotubes. Appl. Mech. Rev., 55, 495-533.

Raliya, R., Nair, R., Chayalmane, S., Wang, W., dan Biswas, P., 2015, Mechanistic
evaluation of translocation and physiological impact of titanium dioxide and

zinc oxide nanoparticles on the tomato (Solanum lycopersicum L.) plant,
Metallomics, (doi: 10.1039/c5mt00168d).

Ratih, D. P., 2018, Hidrogel Kitosan-NPK Tertaut Silang Glutaraldehid dengan
Metode Pengeringan Freeze-Drying sebagai Controlled-Release Fertilizer,
Skripsi, UGM.

Ratova, M. dan Mills, A., 2015, Journal of Photochemistry and Photobiology A :
Chemistry Antibacterial titania-based photocatalytic extruded plastic films, J.
Photoc. Photobio. A, 299, 159-165.

Rychter, P., Kot, M., Bajer, K., Rogacz, D., Siskova, A., dan Kapusniak, J., 2016,
Utilization of starch films plasticized with urea as fertilizer for improvement
of plant growth, Carbohydr. Polym. 137, 127-138.

Sato, H, dan Sano, M., 2008, Colloids and Surfaces A : Physicochemical and
Engineering Aspects Characteristics of ultrasonic dispersion of carbon
nanotubes aided by antifoam, Colloids. Surf., 322, 103-107.

Schrodter K., Bettermann G. Staffel T., Wahl F., Klein T., dan Hofmann T., 2008,
Phosphoric Acid and Phosphates in Ullmann’s Encyclopedia of Industrial
Chemistry, Wiley-VCH, Weinheim.



UNIVERSITAS

Bersifat
Antibakteri
RATIH AMALIA, Dr. Indriana Kartini, M.Si; Dr. Eko Sri Kunarti, M.Si.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA 72

Sharma, B., Boruah, P., dan Yadac, A., 2018, TiO>-Fe203 nanocomposite
heterojunction for superior charge separation and the photocatalytic
inactivation of patogenic bacteria in water under direct sunlight irradiation, J.
Environ. Chem. Eng., 6, 134-145.

Shaviv, A., 2001, Advances in controlled-release fertilizers, Adv. Agron., 71, 1-49.
(doi: 10.1016/S0065-2113(01)71011-5).

Shin S., Bae, H., Cha, J., Mun, J., Chen. Y., Tekin, H., Shin, H., Farshchi, S.,
Dokmeci, M., dan Tang, S., 2011, Carbon nanotube reinforced hybrid
microgels as scaffold materials for cell encapsulation, ACS nano, 6, 362-372.

Soesanto, L., Mugiatuti, E., dan Rahayuniati, R.F., 2011, Inventarisasi dan
Identifikasi Patogen Tular-tanah pada Pertanaman Kentang di Kabupaten
Purbalingga, J. Hort., 21, 254-264.

Syamsiyah, J., Suhardjo, M., dan Andriyani, L., 2009, Efisiensi pupuk p dan hasil
padi (Oryza sativa L.) pada sawah pasir pantai Kulonprogo yang diberi Zeolit,
Jurnal llmiah llmu Tanah dan Agroklimatologi, 6, 8-14.

Tang, C., Zhou, T., Yang, J., Zhang, Q., Chen, F., Qiang, F., dan Yang, L., 2011,
Wet-grinding assisted ultrasonic dispersion of pristine multi-walled carbon
nanotubes (MWCNTs) in chitosan solution, Colloids. Surf., 86, 189-197.

Tercero, J. E., Namin, S., Lahiri, D., Balani, K., Tsoukias, N., dan Agarwal, A.,
2009, Effect of carbon nanotube and aluminum oxide addition on plasma-
sprayed  hydroxyapatite  coating’s  mechanical  properties  and
biocompatibility, Mater. Sci. Eng, 29, 2195-2202.

Vigna, L., Raliya, R., Biswas, P., dan Tarafdar, J.C., 2014, TiO 2 nanoparticle
biosynthesis and its physiological effect on mung, Biotechnol. Rep., 2-6.

Visurraga, J.D., Melendrez, M.F., Garcia, A., Paulraj, M., dan Cardenas, G., 2010,
Crystallization behavior of poly(e-caprolactone)/layered double hydroxide
nanocomposites, J. App. Poly. Sci., 116, 2658-2667.

Younes, I.dan Rinaudo, M., 2015, Chitin and Chitosan Preparation from Marine
Sources. Structure, Properties and Applications, Mar. Drugs, 13, 1133-1174.

Pembuatan Bioplastik Kitosan-TiO2-CNT-NPK sebagai Model Pupuk Lepas-Lambat NPK yang





