
56 

 

DAFTAR PUSTAKA 

Aguilar, K.C., Tello, F., Bierhalz, A.C.K., Garnica Romo, M.G., Martínez Flores, 

H.E., and Grosso, C.R.F., 2015, Protein Adsorption onto Alginate-Pectin 

Microparticles and Films Produced by Ionic Gelation, J. Food Eng., 154, 17–

24. 

Ali, M.F. and Shakrani, S.A., 2014, A Comparison of ICP-OES and UV-Vis 

Spectrophotometer for Heavy Metals Determination in Soil Irrigated with 

Secondary Treated Wastewater, Int. J. Civ. Environ. Eng., 14, 8–15. 

Anonim, 2014, Peraturan Menteri Lingkungan Hidup Republik Indonesia Nomor 

5 Tahun 2014 tentang Baku Mutu Air Limbah. 

Anonim, 2001, Peraturan Pemerintah Republik Indonesia Nomor 82 Tahun 2001 

tentang Pengelolaan Kualitas dan Pengendalian Pencemaran Air Republik 

Indonesia. 

Bagheri, A., Behbahani, M., Amini, M.M., Sadeghi, O., Taghizade, M., Baghayi, 

L., and Salarian, M., 2012, Simultaneous Separation and Determination of 

Trace Amounts of Cd(II) and Cu(II) in Environmental Samples Using Novel 

Diphenylcarbazide Modified Nanoporous Silica, Talanta, 89, 455–461. 

Bayramoǧlu, G. and Yakup Arica, M., 2008, Adsorption of Cr(VI) onto PEI 

Immobilized Acrylate-based Magnetic Beads: Isotherms, Kinetics and 

Thermodynamics Study, Chem. Eng. J., 139, 20–28. 

Behbahani, M., Aliakbari, A., Amini, M.M., Behbahani, A.S., and Omidi, F., 

2015, Synthesis and Characterization of Diphenylcarbazide-Siliceous 

Mesocellular Foam and Its Application as A Novel Mesoporous Sorbent for 

Preconcentration and Trace Detection of Copper and Cadmium Ions, RSC 

Adv., 5, 68500–68509. 

Bierhalz, A.C.K., Da Silva, M.A., and Kieckbusch, T.G., 2012, Natamycin release 

from alginate/pectin films for food packaging applications, J. Food Eng., 

110, 18–25. 

Bierhalz, A.C.K., Da Silva, M.A., De Sousa, H.C., Braga, M.E.M., and 

Kieckbusch, T.G., 2013, Influence of Natamycin Loading Methods on The 

Physical Characteristics of Alginate Active Films, J. Supercrit. Fluids, 76, 

74–82. 

Braccini, I. and Pérez, S., 2001, Molecular Basis of Ca
2+

-Induced Gelation in 

Alginates and Pectins: The egg-box Model Revisited, Biomacromolecules, 2, 

1089–1096. 

De Cicco, F., Russo, P., Reverchon, E., García-González, C.A., Aquino, R.P., and 

Del Gaudio, P., 2016, Prilling and Supercritical Drying: A Successful Duo to 

Produce Core-shell Polysaccharide Aerogel Beads for Wound Healing, 

Carbohydr. Polym., 147, 482–489. 

SINTESIS FILM ALGINAT/PEKTIN TERIMOBILISASI  1,5-DIFENILKARBAZIDA UNTUK PENENTUAN
Cr(VI)  SECARA
KOLORIMETRI  
NUR AQILA, Drs. Dwi Siswanta, M.Eng., Ph.D ; Dr.rer.nat. Nurul Hidayat Aprilita, M.Si.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



57 

 

 
 

Costa, M.J., Marques, A.M., Pastrana, L.M., Teixeira, J.A., Sillankorva, S.M., and 

Cerqueira, M.A., 2018, Physicochemical Properties of Alginate-based Films: 

Effect of Ionic Crosslinking and Mannuronic and Guluronic Acid Ratio, 

Food Hydrocoll., 81, 442–448. 

Dalen, E.V. and Balt, S., 1961, The Reactions of Diphenylcarbazide and 

Diphenylcarbazone with Cations, Anal. Chim. Acta, 25, 507–508. 

Duffy, G., Maguire, I., Heery, B., Gers, P., Ducrée, J., and Regan, F., 2018, 

ChromiSense : A Colourimetric Lab-on-a-disc Sensor for Chromium 

Speciation in Water, Talanta, 178, 392–399. 

Fang, Y., Al-Assaf, S., Phillips, G.O., Nishinari, K., Funami, T., and Williams, 

P.A., 2008, Binding Behavior of Calcium to Polyuronates: Comparison of 

Pectin with Alginate, Carbohydr. Polym., 72, 334–341. 

Feng, L., Zhang, Y., Wen, L., Shen, Z., and Guan, Y., 2011, Colorimetric 

Determination of Copper(II) Ions by Filtration on Sol-gel Membrane Doped 

with Diphenylcarbazide, Talanta, 84, 913–917. 

Gohil, R.., 2010, Synergestic Blends of Natural Polymers, Pectin and Sodium 

Alginate, J. Appl. Polym. Sci., 4, 2324–2336. 

González, A.G. and Herrador, M.A., 2007, A Practical Guide to Analytical 

Method Validation, Including Measurement Uncertainty and Accuracy 

Profiles, TrAC - Trends Anal. Chem., 26, 227–238. 

Güell, R., Fontàs, C., Salvadó, V., and Anticó, E., 2007, Development of A 

Selective Optical Sensor for Cr(VI) Monitoring in Polluted Waters, Anal. 

Chim. Acta, 594, 162–168. 

Guerrero, M.M.L., Alonso, E.V., Pav, J.M., Cordero, M.T.S., and de Torres, A.G., 

2012, On-line Preconcentration Using Chelating and Ion-exchange 

Minicolumns for The Speciation of Chromium(III) and Chromium(VI) and 

Their Quantitative Determination in Natural Waters by Inductively Coupled 

plasma Mass Spectrometry, J. Anal. At. Spectrom, 27, 682–688. 

Guo, J.F., Huo, D.Q., Yang, M., Hou, C.J., Li, J.J., Fa, H.B., Luo, H.B., and 

Yang, P., 2016, Colorimetric Detection of Cr(VI) Based on The Leaching of 

Gold Nanoparticles Using A Paper-Based Sensor, Talanta, 161, 819–825. 

Habibah, N., 2016, Pengembangan Beads PVA/Natrium Alginat sebagai Matriks 

Imobilisasi 1,5 Difenilkarbazida untuk Deteksi Cr(VI), Tesis, Departemen 

Kimia FMIPA UGM, Yogyakarta. 

Harmita, 2004, Petunjuk Pelaksanaan Validasi, Majalah Ilmu Kefarmasian, I, 

117–135. 

Harris, D.C., 2015, Quantitative Chemical Analysis, 8th ed., W. H. Freeman and 

Company, New York. 

 

 

SINTESIS FILM ALGINAT/PEKTIN TERIMOBILISASI  1,5-DIFENILKARBAZIDA UNTUK PENENTUAN
Cr(VI)  SECARA
KOLORIMETRI  
NUR AQILA, Drs. Dwi Siswanta, M.Eng., Ph.D ; Dr.rer.nat. Nurul Hidayat Aprilita, M.Si.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



58 

 

 
 

Hassan, S.S.M., El-Shahawi, M.S., Othman, A.M., and Mosaad, M.A., 2005, A 

Potentiometric Rhodamine-B Based Membrane Sensor for the Selective 

Determination of Chromium Ions in Wastewater, Anal. Sci., 21, 673–678. 

Haynes, C.A. and Norde, W., 1994, Globular Proteins at Solid/Liquid Lnterfaces, 

Colloids Surfaces B Biointerfaces, 2, 517–566. 

Hua, S., Ma, H., Li, X., Yang, H., and Wang, A., 2010, pH-Sensitive Sodium 

Alginate/Poly(vinyl alcohol) Hydrogel Beads Prepared by Combined Ca
2+ 

Crosslinking and Freeze-thawing Cycles for Controlled Release of 

Diclofenac Sodium, Int. J. Biol. Macromol., 46, 517–523. 

Kariduraganavar, M.Y., Kittur, A.A., and Kamble, R.R., 2014, Polymer Synthesis 

and Processing,. In, Natural and Synthetic Biomedical Polymers. Elsevier 

Inc., pp. 1–31. 

Kim, D. and Om, J., 2013, Direct Spectroscopic Determination of Aqueous Phase 

Hexavalent Chromium, Univ. J. Eng. Sci., 1, 1–4. 

Kong, F. and Ni, Y., 2009, Development of Cellulosic Paper-based Test Strips for 

Cr(VI) Determination, BioResources, 4, 1088–1097. 

Ležaić, A.M.J., Paunović, N., and Pejić, N., 2014, Thermodynamics of 

Micellization of Hexadecyltrimethylammonium Bromide in Propylene 

Glycol-Water Mixture : A Conductivity Study, Facta Univ., 12, 17–26. 

Li, F.M., Liu, J.M., Wang, X.X., Lin, L.P., Cai, W.L., Lin, X., Zeng, Y.N., Li, 

Z.M., and Lin, S.Q., 2011, Non-aggregation Based Label Free Colorimetric 

Sensor for The Detection of Cr (VI) Based on Selective Etching of Gold 

Nanorods, Sensors Actuators, B Chem., 155, 817–822. 

Maciel, V.B. V., Yoshida, C.M.P., and Franco, T.T., 2015, Chitosan/Pectin 

Polyelectrolyte Complex as A pH Indicator, Carbohydr. Polym., 132, 537–

545. 

McNeill, L.S., McLean, J.E., Parks, J.L., and Edwards, M.A., 2012, Hexavalent 

Chromium Review, Part 2: Chemistry, Occurrence, and Treatment, J. Am. 

Water Works Assoc., 104, E395–E405. 

Munarin, F., Tanzi, M.C., and Petrini, P., 2012, Advances in Biomedical 

Applications of Pectin Gels, Int. J. Biol. Macromol., 51, 681–689. 

Narayana, B. and Cherian, T., 2005, Rapid Spectrophotometric Determination of 

Trace Amounts of Chromium Using Variamine Blue as A Chromogenic 

Reagent, J. Braz. Chem. Soc., 16, 197–201. 

Nešić, A., Onjia, A., Davidović, S., Dimitrijević, S., Errico, M.E., Santagata, G., 

and Malinconico, M., 2017, Design of Pectin-Sodium Alginate Based Films 

for Potential Healthcare Application: Study of Chemico-Physical Interactions 

Between The Components of Films and Assessment of Their Antimicrobial 

Activity, Carbohydr. Polym., 157, 981–990. 

 

SINTESIS FILM ALGINAT/PEKTIN TERIMOBILISASI  1,5-DIFENILKARBAZIDA UNTUK PENENTUAN
Cr(VI)  SECARA
KOLORIMETRI  
NUR AQILA, Drs. Dwi Siswanta, M.Eng., Ph.D ; Dr.rer.nat. Nurul Hidayat Aprilita, M.Si.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



59 

 

 
 

Padmaningrum, R.T. and Marwati, S., 2008, Rancangan Pengolahan Limbah Cair 

Industri Elektroplating, Seminar Nasional Penelitian, Pendidikan dan 

Penerapan MIPA, Universitas Negeri Yogyakarta,Yogyakarta. 

Peng, C., Song, S., Lu, S., and López-Valdivieso, A., 2004, Electroplating 

Wastewater Treatment Through Chemical Precipitation and Electrodialysis, 

Eur. J. Miner. Process. Environ. Prot., 4, 210–215. 

Peters, F.T., Drummer, O.H., and Musshoff, F., 2007, Validation of New 

Methods, Forensic Sci. Int., 165, 216–224. 

Pflaum, R.T. and Howick, L.C., 1954, The Chromium-Diphenylcarbazide 

Reaction1, J. Am. Chem. Soc, 78, 4862–4866. 

Ravindran, A., Elavarasi, M., Prathna, T.C., Raichur, A.M., Chandrasekaran, N., 

and Mukherjee, A., 2012, Selective Colorimetric Detection of Nanomolar 

Cr(VI) in Aqueous Solutions Using Unmodified Silver Nanoparticles, 

Sensors Actuators, B Chem., 166–167, 365–371. 

Rezvanain, M., Ahmad, N., Mohd Amin, M.C.I., and Ng, S.F., 2017, 

Optimization, Characterization, and In Vitro Assessment of Alginate-Pectin 

Ionic Cross-linked Hydrogel Film for Wound Dressing Applications, Int. J. 

Biol. Macromol., 97, 131–140. 

Ridley, B.L., O’Neill, M.A.., and Mohnen, D., 2001, Pectin: Structure, 

Biosinthesis, and Oligogalacturonic-related Signaling, Phytochemistry, 57, 

929–967. 

Scindia, Y.M., Pandey, A.K., Reddy, A.V.R., and Manohar, S.B., 2004, 

Chemically Selective Membrane Optode for Cr(VI) Determination in 

Aqueous Samples, Anal. Chim. Acta, 515, 311–321. 

Sharif, T., Niaz, A., Najeeb, M., Zaman, M.I., Ihsan, M., and Sirajuddin, 2015, 

Isonicotinic Acid Hydrazide-Based Silver Nanoparticles as Simple 

Colorimetric Sensor for The Detection of Cr
3+

, Sensors Actuators, B Chem., 

216, 402–408. 

Sriamornsak, P. and Kennedy, R.A., 2008, Swelling and Diffusion Studies of 

Calcium Polysaccharide Gels Intended for Film Coating, Int. J. Pharm., 358, 

205–213. 

Sun, H., Brocato, J., and Costa, M., 2015, Oral Chromium Exposure and Toxicity 

Compliance with Ethics Guidelines Human and Animal Rights and Informed 

Consent HHS Public Access, Curr Env. Heal. Rep, 2, 295–303. 

Taverniers, I., Van Bockstaele, E., and De Loose, M., 2010, Analytical Method 

Validation and Quality Assurance, John Wiley & Sons, Inc., Merelbeke. 

Unceta, N., Séby, F., Malherbe, J., and Donard, O.F.X., 2010, Chromium 

Speciation in Solid Matrices and Regulation : A Review, Anal. Bioanal. 

Chem., 397, 1097–1111. 

 

SINTESIS FILM ALGINAT/PEKTIN TERIMOBILISASI  1,5-DIFENILKARBAZIDA UNTUK PENENTUAN
Cr(VI)  SECARA
KOLORIMETRI  
NUR AQILA, Drs. Dwi Siswanta, M.Eng., Ph.D ; Dr.rer.nat. Nurul Hidayat Aprilita, M.Si.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



60 

 

 
 

US Environmental Protection Agent, 2010, Toxicological Review of Hexavalent 

Chromium (CAS No. 18540-29-9), Washington D.C. 

Valdés, A., Burgos, N., Jiménez, A., and Garrigós, M.C., 2015, Natural Pectin 

Polysaccharides as Edible Coatings, Coatings, 5, 865–886. 

Vernhes, L., Azzi, M., and Klemberg-Sapieha, J.E., 2013, Alternatives for Hard 

Chromium Plating: Nanostructured Coatings for Severe-service Valves, 

Mater. Chem. Phys., 140, 522–528. 

Willems, G.J., Blaton, N.M., Peeters, O.M., and Ranter, C.J., 1977, The 

Interaction of Chromium(VI), Crhomium(III) and Chromium(II) with 

Diphenylcarbazide, Diphenylcarbazone and Siphenylcarbadiazone, Anal. 

Chim. Acta, 88, 345–352. 

Zevin, M., Reisfeld, R., Oehme, I., and Wolfbeis, O.S., 1997, Sol-gel-derived 

Optical Coatings for Determination of Chromate, Sensors Actuators, B 

Chem., 39, 235–238. 

 

 

SINTESIS FILM ALGINAT/PEKTIN TERIMOBILISASI  1,5-DIFENILKARBAZIDA UNTUK PENENTUAN
Cr(VI)  SECARA
KOLORIMETRI  
NUR AQILA, Drs. Dwi Siswanta, M.Eng., Ph.D ; Dr.rer.nat. Nurul Hidayat Aprilita, M.Si.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/


