Komposit Alginat-Kitosan Sebagai Controlled Release Makronutrisi NPK _ o . .
ATIK DWI OKTAVIANI, Dr.rer.nat Adhitasari Suratman, S.Si, M.Si; Dr.rer,nat Nurul Hidayat Aprilita, S.Si, M.Si

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abdou, E.S., Osheba, A., and Sorour, M., 2012, Effect of Chitosan and
Chitosan Nanoparticles as Active Coating on Microbiological Characteristics of
Fish Finger, Int. J. Appl. Sci. Technol, 2(7), 158-169.

Adesmoye, A., and Kloepper, J., 2009, Plant-microbes Interactions In
Enhanced Fertilizer Use Efficiency, Appl Microbiol Biotechnol, 85(1), 1-12.

Andersen, T., Berit, L.S, Kjetil, F., Eben, A., Bjorn, E.C., 2012, Alginates
as Biomaterials in Tissue Engineering, Carbohydr. Chem., 37, 227-258.

Astiana, S., 2004, Penggunaan Bahan Mineral Zeolit Sebagai Campuran
Pupuk Zeolit-Urea Tablet, Departemen llmu Tanah dan Sumberdaya Lahan,
Fakultas Pertanian IPB, Bogor.

Balasubramaniyan, P., and Palaniapapan, S., 2001, Principles and Practices
of Agronomy, Agrobios India, Jodhpur.

Balgiar, V., Fageria, N., and He, Z., 2001, Nutrient Use Efficiency In Plants,
Communications in Soil Science and Plant Analysis, XXXI1(7-8), 921-950.

Baligar, B., and Bennett, O., 1986, Outlook On Fertilizer Use Efficiency in
The Tropics, Fert. Res., X, 83-96.

Berger, J., Marianne, R., Joachim, M.M., O, F., Robert, G., 2004, Structure
and Interactions in Chitosan Hydrogel Formed by Complexation or Aggregation for
Biomedical Applications, Eur. J. Pharm. Biopharm., 57, 35-52.

Byung-Su, K., Young-Sang, C., and Hyun-Ku, H., 1996, Controlled release
of urea fom rosin-coated fertilizer particles, Ind. Eng. Chem. Res., 35, 250-257.

Chang, M.Y., and Juang, R.S., 2004, Adsorption of Tannic Acid, Humic
Acid, and Dyes From Water Using The Composite of Chitosan and Activated Clay,
J. Colloid Interface Sci., 278, 18-25.

Chaplin, M., 2013, Water Structure and Science Alginate,
http://www1.Isbu.ac.uk/water/alginate.html, diakses tanggal 4 Agustus 2018.

Chen, S.C., Yung-Chih, Wu., Fwu-Long, M., Yu-Hsin, L., Lin-Chien, Yu.,
and Hsing-Wen, S., 2004, A Novel pH Sensitive Hydrogel Composed of N3O-
Carboxymethyl Chitosan and Alginate Crosslinked by Genipin for Protein Drug
Delivery, J. Control. Release, 96, 285-300.

Colomb, B., Jim, R.K., and Philippe, D., 2000, Effect of Soil Phosphorus
on Leaf Development and Senescence Dynamics of Field Grown Maizena, J.
Agron., 92(3), 428-435.

46



Komposit Alginat-Kitosan Sebagai Controlled Release Makronutrisi NPK _ o . .
ATIK DWI OKTAVIANI, Dr.rer.nat Adhitasari Suratman, S.Si, M.Si; Dr.rer,nat Nurul Hidayat Aprilita, S.Si, M.Si

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA 47

Costa, P., and Lobo, J., 2001, Modeling and Comparsion of Dissolution
Profiles-Review, Eur. J. Pharm. Sci., 13, 123-133.

Draget, K., Smidsrod, O., and Skjak-Braek, B., 2005, Alginates from Algae,
J. Biopolym., 1-30.

Dupuy, B., Arien, A., and Minnot, A.P., 1994, FT-IR of Membranes Made
With Alginate/Polylysine  Compplexes-Variations with The Mannuronic or
Guluronic Content of The Polysaccharides, Cells Blood Substit. Immobil.
Biotechnol., 22, 71-82.

El-Refaie, K., and Sakran, A., 1996, Controlled Release Formulation of
Agrochemicals from Calcium Alginate, Ind. Eng. Chem. Res, 35, 3726-3729.

Estevinho, B. N., Rocha, F., Santos, L., and Alves, A., 2013,
Microencapsulation with Chitosan by Spray Drying for Industry Applicaions-A
review, Trends Food Sci. Technol., 31, 138-155.

Furusaki, E., Yoshiharu, U., Nobou, S., Norio, N., Selichi, T., 1996, Facile
Preparation and Inclusion Ability of Chitosan Derivative Bearing Carboxymetyl-
beta-cyclodextrin, Carbohyd. polym., 9, 29-34.

George, M., and Abraham, T.E., 2006, Polyionic Hydrocolloids for The
Intenstinal Delivery of Protein Drugs: Alginate and Chitosan- a review, J.
Controlled Release, 114, 1-14.

Han, X., Chen, S., and Hu, X., 2009, Controlled-release Fertilizer
Encapsulated by Strach/Polyvinyl Alcohol Coating, Desalination, 240, 21-26.

Hauck, R., 1985, Slow Release and Bio-inhibitor-amended Nitrogen
Fertilizers, Thrid ed. ed. SSSA, Madison, WI: In: Engelstad OP.

Haug, A. and Larsen, B., 1963, The Solubility Alginate at Low pH,
Acta.Chem.Scand., 17, 1653-1662.

Houston, E., Yates, L., and Haunschild, R., 1955, Diammonium Phosphate
Fertilizer from Wet-Process Phosphoric Acid, J. Agri. Food Chem., 3(1), 43-48.

Huguet, M., L., and Dellacherie, E., 1996, Calcium-alginate Beads Coated
With Chitosan: Effect of The Structure of Encapsulated Materials on Their Release,
Process Biochem., 16, 745-751.

Islam, S., Rahman, B.M.A., and Islam, M.N., 2016, Chitin and Chitosan:
Structure, Properties and Applications in Biomedical Engineering, J. Polym.
Environ., 25(3), 854-866.

Jamnongkan, T., and Kaewpirom, S., 2010, Controlled Release Fertilizer
Based on Chitosan Hydrogel: Phosphorus Release Kinetics, Sci. J. UBU, 1, 43-50.

Jiang, T., Meng, D., Roshan, J., Lakshmi, S.N., Cato, T.L., 2014, Micro and
Nanofabrication of Chitosan Structures for Regenerative Engineering, Acta
Biomater., 10, 1632-1645.



Komposit Alginat-Kitosan Sebagai Controlled Release Makronutrisi NPK _ o . .
ATIK DWI OKTAVIANI, Dr.rer.nat Adhitasari Suratman, S.Si, M.Si; Dr.rer,nat Nurul Hidayat Aprilita, S.Si, M.Si

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA 48

Khan, M.A., Ki-wook, K., Wang, M., Bu-Kug, L., Weon-Hee, L., Jong-
Yeon, L., 2008, Nutrient-Impregnated Charcoal: An Enviromentally Friendly
Slow-Release Fertilizer, Environmentalist, 28, 231-235.

Kumar, T. M., Paul, W., Sharma, C. P. and Kuriachan, M. A., 2005,
Bioadhesive pH Responsive Micromatrix for Oral Delivery of Insulin, Trends
Biomater. Artif. Organs., 18(2), 198-202.

Liang, H., Ye, ZH., Yu, S., and Min, L.Z., 2010, Chitosan-Mediated
Synthesis of Mesoporous alfa-Fe203 Nanoparticles and Their Applications in
Catalizing Selective Oxidation of Cyclohexane, Sci. China Chem., 53(7), 1502-
1508.

Liang, R., Liu, M., and Wu, L., 2007, Controlled Release NPK Compound
Fertiliizer With The Function of Water Retention, Reactive and Functional
Polymer, 67, 769-79.

Maathuis, F., 2009, Physiological Functions of Mineral Macronutrients,
Plant Biologi, 12, 250-258.

Mansur, H.S., and Costa, H.S., 2008, Nanostructured Poly(vinyl
alcohol)/Bioactive Glass and Poly(vinyl alcohol)/Chitosan/Bioactive Glass Hybrid
Scaffolds for Biomedical Applications, Chem. Eng. J., 137(1), 72.

Marschner, H., 1995, Mineral Nutrition in Higher Plants, Academic Press,
London.

Mi, F., Chih-Yang, K., Shin-Shing, S., Sung-Tao, L., and Shon-Foun, C.,
2000, The Study of Gelation Kinetics and Chain-relaxation properties of
Glutaraldehyde-cross-linked Chitosan gel and theri effecs on microspheres
preparation and drug release, Carbohyd. Polym., 41, 389-386.

Miller, A., Qirong, S., and Guohua, X., 2009, Freeways in The Plant:
Transporters for N, P and S their regulation, Plant Bio., 12(3), 284-290.

Mohy Eldin, M.S., Kamoun, E. A., Sofan, M., and Elbayomi, S., 2015, L-
Arginine Grafted Alginate Hydrogel Beads: A Novel pH-Sensitive System for
Specific Protein Delivery, Arab. J. Chem, 8(3), 355-365.

Murata, Y., Maeda, E., Miyamoto, S., and Kawashima, 1993, Preparation
Of Chitosan-Reinforced Alginat Gel Beads-effects of Chitosan on Gel Matrix
Erosion, Int. J. Pharm., 31, 139-145.

Muzzarelli, R.A.A., Greco, F., Busilacchi, A., and Sollazzo, V., 2012, A
Chitosan, Hyaluronan and Chondroitin Sulfate in Tissue, Carbohydr. Polym., 89,
723 - 739.

Obreza, T. dan Rouse, R., 2006, Long-term Response of 'Hamlin' Orange
Trees to Controlled-release Fertilizers, HortScience, 41, 423-426.



Komposit Alginat-Kitosan Sebagai Controlled Release Makronutrisi NPK _ o . .
ATIK DWI OKTAVIANI, Dr.rer.nat Adhitasari Suratman, S.Si, M.Si; Dr.rer,nat Nurul Hidayat Aprilita, S.Si, M.Si

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA 49

Pamies, R., Ricardo, R.S., Maria C.L.M., Jose, G.T., 2010, The Influence
of Mono and Divalent Cations on Dilute and Non-Dilute Aqueous Solutions of
Sodium Alginates, Carbohyd. Polym., 80, 248-253.

Peniche, C., and Monal, W., 2001, Chitosan Based Polyelectrolyte
Complexes, Macromol. Symp., 168, 103-116.

Prabowowati, K., 2017, Pembuatan Komposit Kitosan/Ca-Alginat Sebagai
Adsorben Asam Tanat, Tesis, Departemen Kimia FMIPA UGM, Yogyakarta.

Ragelle, H., Vandermeulen, G., and Préat, V., 2013, Chitosan-based siRNA
delivery system, J. Control. Release Soc., 172, 207 - 218.

Rao, M., Nyein, K., Trung, T., and Stevens, W., 2007, Optimum Parameters
for Production of Chitin and Chitosan from Squilla (S. empusa), J. Appl. Polym.
Sci., 103, 3694-4700.

Rinaudo, M., 2006, Chitin and Chitosan: Properties and Applications, Prog.
Polym. Sci., 31, 603-632.

Rnaudo, M., Pavlov, G., and Desbreres, J., 1999, Influence of Acetic Acid
Concentration on The Solubilization of Chitosan, J. Polym., 40, 7029-7032.

Rose, R., 2002, Slow Release Fertilizer 101, RK.Dumroeses, L.E. Riley, T.D
Landis (Eds.) Technical, National proceedings: Forest and conservation nursey
associations.

Saber-Samandari, S., Nezafati, N., and Yahya, K., 2014, Efficient Removal
of Lead(lIl) lons and Methylene Blue from Aqueous Solution Using Chitosan/Fe-
Hydroxyapatite Nanocomposite Beads, J. Environ., 146, 481-490.

Sahai, V., 1991, Principles and Practices of Crop Production, Inter-India
Publications, New Delhi.

Sezer, A.D., and Akbuga, J., 1999, Release Characteristics of Chitosan
Treated Alginat Beads: Il Sustained Release of a Low Molecular Drug from
Chitosan Treated Alginate Beads, J. Microencapsul, 16, 687-696.

Shahidi, F., and Abuzaytoun, R., 2005, Chitin Chitosan and Co-Products:
Chemistry Production Applications And Health Effects, Advances In Food and
Nutrition Research, 49, 93-137.

Shaviv, A., 2005, Controlled Release Fertilizer, IFA, Frankfurt.

Shchipunov, Y., and Postnova, I., 2009, Water-Soluble Polyelectrolyte
Complexes of Oppositely Charged Polysaccharides, J. Carbohyd. Poly., 16, 251-
279.

Shukla, S.K., Mishra, A.K., Arotiba, O.A., and Mamba, B.B., 2013,
Chitosan-based nanomaterials: A State-of-the-art Review, Int. J. Biol. Macromol.,
59, 46 - 58.



Komposit Alginat-Kitosan Sebagai Controlled Release Makronutrisi NPK _ o . .
ATIK DWI OKTAVIANI, Dr.rer.nat Adhitasari Suratman, S.Si, M.Si; Dr.rer,nat Nurul Hidayat Aprilita, S.Si, M.Si

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA 50

Singh, B., 2007, Psyllium as Therapeutic and Drug Delivery Agent, Int. J.
Pharm., 334(1-2), 1-14.

Singh, B., Sharma, D., and Gupta, A., 2009, A Study Towards Release
Dynamics of Thiram Fungicide from Srach-Alginate Beads to Control
Enviromental and Health Hazards, J. Hazard Mater, 161, 208-216.

Smidsrod, O., and Skjak-Braek, G., 1990, Alginate as Immobilization
Matrix for Cells, TIBTECH, 8, 71-78.

Sonia, T., and Sharma, C., 2011, Chitosan and Its Derivatives for Drug
Delivery Perspective, Adv. Polym. Sci., 243, 23-54.

Suriadikarta dan Simanungkalit, 2006, Pupuk Organik dan Pupuk Hayati,
Balai Besar Penelitian dan Pengembangan Sumberdaya Lahan Pertanian, Bogor.

Tahtat, D., Mohamed, M., Samah, B., Assia, N.K., Habiba, O., Fatima, L.,
2013, Oral Delivery of Insulin from Alginate/Chitosan Crosslinked by
Glutaraldehyde, Int. J. Bio. Macr., 58, 160-168.

Takka, S., and Gurel, A., 2010, Evaluation of Chitosan/Alginate Beads
Using Experimental Design: Formulation and In Vitro Characterization, J. AAPS
Pharm. Sci. Tech., 11(1), 460-466.

Tomaszewska, M., and Jarosiewicz, A., 2003, Controlled-release NPK
Fertilizer Encapsulater by Polymeric Membranes, J. Agric. Food. Chem., 51(2),
413.

Trenkel, M., 2010, Slow and Controlled Release and Stabilized Fertilizers:
an Option for Enhacing Nutrient Use Efficiency in Agriculture, IFA, Frankrut.

Wan Ngah, W., and Fatinathan, S., 2008, Adsorption of Cu(ll) lons in
Agueous Solution Using Chitosan Beads, Chitosan-GLA Beads and Chitosan-
Alginate Beads, J. Chem. Eng., 143, 62-72.

Wu, L., and Liu, M., 2008, Preparation and Properties of Chitosancoated
NPK Compound Fertilizer with Controlled-release and Water-retention,
Carbohydr. Polym., 72, 240-247.

Yi, H., Li-Qun, W., William, E.B., Reza, G., Gary, W.R., James, N.C.,
Gregory, F.P., 2005, Biofabrication with Chitosan, Biomacromolecules, 6(6), 2881-
2894,

Zaafarany, 1., 2010, Non-Isothermal Decomposition of Al, Cr, Fe Cross-
Linked Trivalen Metal-Alginate Compexes, JKAU, 22, 193-202.

Zhong, D., Huang, X., and Yang, H.C.R., 2010, New Insights into Viscosity
Abnormality of Sodium Alginate Aqueous Solution, Carbohyd. Polym., 81, 948-
952.



