SENSOR VOLTAMETRI SIMULTAN BERBASIS EUGENOL TERELEKTROPOLIMERISASI DENGAN

TEMPLAT RANGKAP UNTUK

)\ ARBUTIN DAN HIDROKUIN PADA KRIM PEMUTIH KULIT

UNIVERSITAS SITI MARWATI, Drs. Dwi Siswanta, M.Eng., Ph.D.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D.Eng.; Dr. Isana Supiat

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

DAFTAR PUSTAKA

Ahmad, M.S., Isa, .M., Hashim, N., Rosmi, M.S., and Mustafar, S., 2018,
Electrochemical detection of hydroquinone by square wave voltammetry using
a Zn layered hydroxide-ferulate (ZLH-F) modified MWCNT paste electrode,
Int. J. Electrochem. Sci., 13, 373-383.

Alhamed, Y.A. and Daous, M.A., 2016, Improving the performance of a graphite
electrode by Using polyaniline coated graphite and its application in batch
electrooxidation of oxalic acid, Int. J. Electrochem. Sci., 11, 486-497.

Alizadeh, T., Ganjali, M.R., and Akhoundian, M., 2012, Fabrication of an extra
sensitive voltammetric sensor using nanoparticles of molecularly imprinted
polymer for determination of ultra-trace promethazine in plasma sample, Int.
J. Electrochem. Sci., 7, 10427-10441.

Alshahrani, L.A., Li, X., Luo, H., Yang, L., Wang, M., Yan, S., Liu, P., Yang, Y.,
and Li, Q., 2014, The simultaneous electrochemical detection of catechol and
hydroquinone with [Cu(Sal-B-Ala)(3,5-DMPz),]/SWCNTs/GCE, Sensors, 14,
22274-22284.

Andrieux, C.P., Audebert, P., Hapiot, P., Nechtschein, M., and Odin, C., 1991, Fast
scan rate cyclic voltammetry for conducting polymers electropolymerized on
ultramicroelectrodes, J. Electroanal. Chem., 305, 153-162.

Anonim, 2015, Peraturan Kepala Badan Pengawas Obat dan Makanan Republik
Indonesia tentang Persyaratan Teknis Bahan Kosmetika, BPPOM RI, Jakarta.

Arvand, M., Zamani, M., and Sayyar Ardaki, M., 2017, Rapid electrochemical
synthesis of molecularly imprinted polymers on functionalized multi-walled
carbon nanotubes for selective recognition of sunset yellow in food samples,
Sens. Actuators, B, 243, 927-9309.

Aslam, M., Kalyar, M.A., and Raza, Z.A., 2018, Polyvinyl alcohol: A review of
research status and use of polyvinyl alcohol based nanocomposites, Polym.
Eng. Sci., 58, 2119-2132.

Aziz, S.B., Abdullah, O.G., Hussein, S.A., and Ahmed, H.M., 2017, Effect of PVA
blending on structural and ion transport properties of CS:AgNt-based polymer
electrolyte membrane, Polymers (Basel)., 9, 1-18.

Bang, S.H., Han, S.J., and Kim, D.H., 2008, Hydrolysis of arbutin to hydroquinone
by human skin bacteria and its effect on antioxidant activity, J. Cosmet.
Dermatol., 7, 189-193.

Bard, A.J. and Faulkner, L.R., 2001, Electrochemical methods fundamentals and
applications, 2nd edition, Harris,D. (ed) New York.

Bitas, D. and Samanidou, V., 2018, Molecularly imprinted polymers as extracting

138



SENSOR VOLTAMETRI SIMULTAN BERBASIS EUGENOL TERELEKTROPOLIMERISASI DENGAN

TEMPLAT RANGKAP UNTUK

ARBUTIN DAN HIDROKUIN PADA KRIM PEMUTIH KULIT

SITI MARWATI, Drs. Dwi Siswanta, M.Eng., Ph.D.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D.Eng.; Dr. Isana Supiat

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

O
UNIVERSITAS
GADJAH MADA

media for the chromatographic determination of antibiotics in milk, Molecules,
23,4-6.

Blanco-Lopez, M.C., Gutiérrez-Fernandez, S., Lobo-Castafion, M.J., Miranda-
Ordieres, A.J., and Tufdn-Blanco, P., 2004, Electrochemical sensing with
electrodes modified with molecularly imprinted polymer films, Anal. Bioanal.
Chem., 378, 1922-1928.

Bojorge, N. and Alhadeff, E., 2011, Graphite-composites alternatives for
electrochemical biosensor,. In, Coppuletti,J. (ed), Metal, Ceramic and
Polymeric Composites for Various Uses. IntechOpen, London, pp. 597—620.

Bolto, B., Tran, T., Hoang, M., and Xie, Z., 2009, Crosslinked poly(vinyl alcohol)
membranes, Prog. Polym. Sci., 34, 969-981.

Burger, P., Landreau, A., Azoulay, S., Michel, T., and Fernandez, X., 2016, Skin
whitening cosmetics: feedback and challenges in the development of natural
skin lighteners, Cosmetics, 3, 1-24.

Ceolin, G., Orban, A., Kocsis, V., Gyurcsanyi, R.E., Kézsmarki, 1., and Horvéth,
V., 2013, Electrochemical template synthesis of protein-imprinted magnetic
polymer microrods, J. Mater. Sci., 48, 5209-5218.

Chan, C.C., 2011, Principles and practices of analytical method validation:
validation of analytical methods is time-consuming but essential, Qual. Assur.
J., 14, 61-64.

Chandra, U., Swamy, B.E.K,, Gilbert, O., Pandurangachar, M., and Sherigara, B.S.,
2009, Voltammetric resolution of dopamine in presence of ascorbic acid at
polyvinyl alcohol modified carbon paste electrode, Int. J. Electrochem. Sci., 4,
1479-1488.

Chen, L., Wang, X., Lu, W., Wu, X., and Li, J., 2016, Molecular imprinting:
Perspectives and applications, Chem. Soc. Rev, 45, 2137-2211.

Chen, T.W., Palanisamy, S., Chen, S.M., Velusamy, V., Liu, Y.H., Tseng, T.W.,
Yu, M.C,, Lee, S.Y., Chang, W.H., and Liu, X., 2017, Sensitive and low-
potential electrochemical detection of hydroquinone using a nanodiamond
modified glassy carbon electrode, Int. J. Electrochem. Sci., 12, 8021-8032.

Chetankumar, K., Swamy, B.E.K., and Sharma, S.C., 2019, Poly (benzoguanamine)
modified sensor for catechol in presence of hydroquinone: A voltammetric
study, J. Electroanal. Chem., 849, 1-8.

Chetankumar, K. and Swamy, K., 2019, Electrochemical investigation of catechol
and hydroquinone at poly(o-phenylenediamine) modified carbon paste
electrode: a voltammetric study, Anal. Bioanal. Chem., 11, 1638-1650.

Chillawar, R.R., Tadi, K.K., and Motghare, R. V., 2015, Voltammetric techniques
at chemically modified electrodes, J. Anal. Chem., 70, 399-418.

Choong, C.L. and Milne, W.I., 2010, Dynamic modulation of detection window in
conducting polymer based biosensors, Biosens. Bioelectron., 25, 2384-2388.



SENSOR VOLTAMETRI SIMULTAN BERBASIS EUGENOL TERELEKTROPOLIMERISASI DENGAN

TEMPLAT RANGKAP UNTUK

ARBUTIN DAN HIDROKUIN PADA KRIM PEMUTIH KULIT

SITI MARWATI, Drs. Dwi Siswanta, M.Eng., Ph.D.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D.Eng.; Dr. Isana Supiat

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

UNIVERSITAS
GADJAH MADA

Ciszewski, A. and Milczarek, G., 1999, Polyeugenol-modified platinum electrode
for selective detection of dopamine in the presence of ascorbic acid, Anal.
Chem., 71, 1055-1061.

Ciszewski, A. and Milczarek, G., 2001, Preparation and general properties of
chemically modifed electrodes based on electrosynthesized thin polymeric
films derived from eugenol, Electroanalysis, 13, 860-867.

Couteau, C. and Coiffard, L., 2016, Overview of skin whitening agents : drugs and
cosmetic products, Cosmetics, 3, 1-16.

Darmokoesoemo, H., Widayanti, N., Khasanah, M., and Kusuma, H., 2017,
Analysis of uric acid using carbon paste electrodes modified by molecularly
imprinted polymer as potentiometry sensor, Rasayan J. Chem., 10, 54-58.

Djunaidi, C.M., Jumina, Siswanta, D., and Ulbricht, M., 2015, Synthesis of Fe onic-
imprinted polyeugenol using polyethylene glycol diglycidilether as cross-
linking agent for sorption of Fe(l1l), Indones. J. Chem., 15, 305-314.

Djunaidi, C.M., Lusiana, R., Wibawa, P., Siswanta, D., and Jumina, 2010, Sintesis
turunan polieugenol sebagai carrier bagi recovery logam berat dengan teknik
membran cair, Reaktor, 13, 16-23.

Djunaidi, M.C. and Astuti, Y., 2019, Synthesis, characterization and selectivity of
molecularly imprinted polymer (MIP) glucose using polyeugenol as a
functional polymer, Rasayan J. Chem., 12, 809-821.

Elgrishi, N., Rountree, K.J., McCarthy, B.D., Rountree, E.S., Eisenhart, T.T., and
Dempsey, J.L., 2018, A practical beginner’s guide to cyclic voltammetry, J.
Chem. Educ., 95, 197-206.

Eradati, N., Tajabadi, F., Ahmadi-Ashtiani, H.R., Rezazadeh, S., Taherian, M., and
Rastegar, H., 2021, Optimization of cleaning and analytical method for
determination of arbutin, hydroquinone and kojic acid in cosmetic products, J.
Med. Plants, 20, 50-59.

Eslami, M.R. and Alizadeh, N., 2016, Nanostructured conducting molecularly
imprinted polypyrrole based quartz crystal microbalance sensor for naproxen
determination and its electrochemical impedance study, RSC Adv., 2016,
9387-9395.

Espinoza, E.M., Clark, J.A., Soliman, J., Derr, J.B., Morales, M., and Vullev, V..,
2019, Practical aspects of cyclic voltammetry: how to estimate reduction
potentials when irreversibility prevails, J. Electrochem. Soc., 166, H3175—
H3187.

Feier, B., Blidar, A., Pusta, A., Carciuc, P., and Cristea, C., 2019, Electrochemical
sensor based on molecularly imprinted polymer for the detection of cefalexin,
Biosensors, 9, 1-17.

Fomo, G., Waryo, T., Feleni, U., and Baker, P., 2019, Electrochemical
Polymerization,. In, Mazumder,M.A.J. (ed), Electrochemical Polymerizaton.
Springer Nature Switzerland, Cape Town, pp. 105-131.



SENSOR VOLTAMETRI SIMULTAN BERBASIS EUGENOL TERELEKTROPOLIMERISASI DENGAN

TEMPLAT RANGKAP UNTUK

ARBUTIN DAN HIDROKUIN PADA KRIM PEMUTIH KULIT

SITI MARWATI, Drs. Dwi Siswanta, M.Eng., Ph.D.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D.Eng.; Dr. Isana Supiat

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

O
UNIVERSITAS
GADJAH MADA

Ganesh, P.S. and Swamy, B.E.K., 2015, Simultaneous electroanalysis of
norepinephrine, ascorbic acid and uric acid using poly(glutamic acid) modified
carbon paste electrode, J. Electroanal. Chem., 752, 17-24.

Garcia, P.L., Buffoni, E., Gomes, F.P., and Quero, J.L.V., 2011, Analytical Method
Validation,. In, Wide Spectra of Quality Control. IntechOpen, London, pp.
165-185.

Gomes, E.S., Leite, F.R.F., Ferraz, B.R.L., and Mour, H.AJ.L., 2019,
Voltammetric sensor based on cobalt-poly ( methionine )-modified glassy
carbon electrode for determination of estriol hormone in pharmaceuticals and
urine, J.Pharm.Anal., 9, 347-357.

Gonzales, 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.

Gunzler, H. and Williams, A., 2002, Handbook of Analytical Techniques, 2nd
edition, Gunzler,H. and William,A. (eds) Wiley-VCH, Weinheim.

Guo, Y., He, D., Xie, A., Qu, W., Tang, Y., Zhou, L., and Zhu, R., 2019, The
electrochemical oxidation of hydroquinone and catechol through a novel poly-
geminal dicationic ionic liquid (PGDIL)-TiO, composite film electrode,
Polymers (Basel)., 11, 1-17.

Harmita, H., 2004, Petunjuk pelaksanaan validasi metode dan cara perhitungannya,
Majalah llmu Kefarmasian, 1, 117-135.

Harvey, D., 2000, Modern Analytical Chemistry, 1st edition, Harvey,D.,
Bensink,J.L., and Peterson,K.A. (eds) James M. Smith, New York.

Hossain, M.U., Rahman, M.T., and Ehsan, M.Q., 2015, Simultaneous detection and
estimation of catechol, hydroquinone, and resorcinol in binary and ternary
mixtures using electrochemical techniques, Int. J. Anal. Chem., 2015, 1-8.

Huber, L., 2010, Validation of Analytical Methods, 1st edition, Huber,L. (ed)
Interpharm, New York.

Hussam, A., 2006, Voltammetry: Dynamic electrochemical techniques,. In,
Ahuja,S. and Jespersen,N. (eds), Comprehensive Analytical Chemistry.
Elsevier B.V., Amsterdam, pp. 661-689.

Jeon, J.S., Kim, B.H., Lee, S.H., Kwon, H.J., Bae, H.J., Kim, S.K., Park, J.A., Shim,
J.H., Abd El-Aty, A.M., and Shin, H.C., 2015, Simultaneous determination of
arbutin and its decomposed product hydroquinone in whitening creams using
high-performance liquid chromatography with photodiode array detection:
Effect of temperature and pH on decomposition, Int. J. Cosmet. Sci., 37, 567—
573.

Kalra, K., 2011, Method development and validation of analytical procedures,. In,
Shoyama,Y. (ed), Quality control of herbal medicines and related areas. In
Tech, Shanghai, pp. 3-16.



SENSOR VOLTAMETRI SIMULTAN BERBASIS EUGENOL TERELEKTROPOLIMERISASI DENGAN

TEMPLAT RANGKAP UNTUK

ARBUTIN DAN HIDROKUIN PADA KRIM PEMUTIH KULIT

SITI MARWATI, Drs. Dwi Siswanta, M.Eng., Ph.D.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D.Eng.; Dr. Isana Supiat

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

UNIVERSITAS
GADJAH MADA

Kamatou, G.P., Vermaak, I., and Viljoen, A.M., 2012, Eugenol-From the remote
Maluku Islands to the international market place: A review of a remarkable
and versatile molecule, Molecules, 17, 6953-6981.

Kan, X., Geng, Z., Wang, Z., and Zhu, J., 2009, Core—shell molecularly imprinted
polymer nanospheres for the recognition and determination of hydroquinone,
J. Nanosci. Nanotechnol., 9, 2008-2013.

Kan, X., Zhao, Q., Zhang, Z., Wang, Z., and Zhu, J., 2008, Molecularly imprinted
polymers microsphere prepared by precipitation polymerization for
hydroquinone recognition, Talanta, 75, 22—26.

Libansky, M., Zima, J., Barek, J., and Dejmkova, H., 2011, Voltammetric
determination of arbutin on carbon paste electrode, Sens. Electroanal., 6, 281—
288.

Lin, X., Ni, Y., and Kokot, S., 2014, Electrochemical mechanism of eugenol at a
Cu doped gold nanoparticles modified glassy carbon electrode and its
analytical application in food samples, Electrochim. Acta, 133, 484-491.

Liu, M., Li, X, Li,J.,Wu, Z., Wang, F., Liu, L., Tan, X., and Lei, F., 2017, Selective
separation and determination of glucocorticoids in cosmetics using dual-
template magnetic molecularly imprinted polymers and HPLC, J. Colloid
Interface. Sci., 15, 124-133.

Lorenzo, R.A., Carro, A.M., Alvarez-Lorenzo, C., and Concheiro, A., 2011, To
remove or not to remove? The challenge of extracting the template to make
the cavities available in molecularly imprinted polymers (MIPs), Int. J. Mol.
Sci., 12, 4327-4347.

Madikizela, L.M., Mdluli, P.S., and Chimuka, L., 2016, Experimental and
theoretical study of molecular interactions between 2-vinyl pyridine and acidic
pharmaceuticals used as multi-template molecules in molecularly imprinted
polymer, React. Funct. Polym., 103, 33-43.

Malinski, T., 1991, Characterization of conductive polymeric nickel(ll) tetrakis(3-
methoxy-4-hydroxy-phenyl) porphyrin as an anodic material for
electrocatalysis, J. Electrochem. Soc., 138, 2008.

Mello, H.J.N.P.D. and Mulato, M., 2018, Effect of aniline monomer concentration
on PANI electropolymerization process and its influence for applications in
chemical sensors, Synth Met, 239, 66-70.

Monti, P., Calia, G., Marceddu, S., Dettori, M.A., Fabbri, D., Jaoua, S., O’Neill,
R.D., Migheli, Q., Delogu, G., and Serra, P.A., 2017, Low electro-synthesis
potentials improve permselectivity of polymerized natural phenols in
biosensor applications, Talanta, 162, 151-158.

Mulyasuryani, A. and Savitri, A., 2015, Penentuan hidrokuinon dalam sampel Krim
pemutih wajah secara voltammetri menggunakan screen printed carbon
electrode ( SPCE ), Jurnal Kimia Valensi, 1, 97-102.

Naghib, S.M., Parnian, E., Keshvari, H., Omidinia, E., and Eshghan-Malek, M.,



SENSOR VOLTAMETRI SIMULTAN BERBASIS EUGENOL TERELEKTROPOLIMERISASI DENGAN

TEMPLAT RANGKAP UNTUK

ARBUTIN DAN HIDROKUIN PADA KRIM PEMUTIH KULIT

UNIVERSITAS SITI MARWATI, Drs. Dwi Siswanta, M.Eng., Ph.D.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D.Eng.; Dr. Isana Supiat

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

2018, Synthesis, characterization and electrochemical evaluation of
polyvinylalchol/graphene oxide/silver nanocomposites for glucose biosensing
application, Int. J. Electrochem. Sci., 13, 1013-1026.

Naik, T.S.S.K. and Swamy, B.E.K., 2017, Modification of carbon paste electrode
by electrochemical polymerization of neutral red and its catalytic capability
towards the simultaneous determination of catechol and hydroquinone: A
voltammetric study, J. Electroanal. Chem., 804, 78-86.

Ndunda, E.N., 2020, Molecularly imprinted polymers—A closer look at the control
polymer used in determining the imprinting effect: A mini review, J. Mol.
Recognit., 33, 1-11.

Nezhadali, A., Mehri, L., and Shadmehri, R., 2018, Determination of methimazole
based on electropolymerized-molecularly imprinted polypyrrole modified
pencil graphite sensor, Mater. Sci. Eng., C, 85, 225-232.

Ogur, E., 2005, Polyvinyl alcohol : materials, processing and applications, Rapra.
Rev. Rep., 16, 1-22.

Omar, F.S., Duraisamy, N., Ramesh, K., and Ramesh, S., 2016, Conducting
polymer and its composite materials based electrochemical sensor for
nicotinamide adenine dinucleotide (NADH), Biosens. Bioelectron., 79, 763—
775.

Ozcan, L., Sahin, M., and Sahin, Y., 2008, Electrochemical preparation of a
molecularly imprinted polypyrrole-modified pencil graphite electrode for
determination of ascorbic acid, Sensors, 8, 5792-5805.

Ozkorucuklu, S.P., Sahin, Y., and Alsancak, G., 2008, Voltammetric behaviour of
sulfamethoxazole on electropolymerized- molecularly imprinted overoxidized
polypyrrole, Sensors, 8, 8463-8478.

Panzella, L. and Napolitano, A., 2019, Natural and bioinspired phenolic compounds
as tyrosinase inhibitors for the treatment of skin hyperpigmentation: Recent
advances, Cosmetics, 6, 1-33.

Paul, D.W., Prajapati, I., and Reed, M.L., 2013, Electropolymerized eugenol:
Evaluation as a protective film for oxygen sensing, Sens. Actuators, B, 183,
129-135.

Peeters, M.M., Van Grinsven, B., Foster, C.W., Cleij, T.J., and Banks, C.E., 2016,
Introducing thermal wave transport analysis (TWTA): A thermal technique for
dopamine detection by screen-printed electrodes functionalized with
Molecularly Imprinted Polymer (MIP) particles, Molecules, 21, 1-14.

Power, C.A. and Morrin, A., 2013, Electroanalytical sensor technology,. In,
Khalid,M.A. (ed), Electrochemistry. InTech, Dublin Ireland.

Protti, P., 2001, Introduction to modern voltammetric and polarographic analisys
techniques,. In, Electrochemistry. Amel Srl, Milano Italy, pp. 1-37.

Puranto, P., 2010, Pengembangan instrumen pengkarakterisasi sensor elektrokimia



SENSOR VOLTAMETRI SIMULTAN BERBASIS EUGENOL TERELEKTROPOLIMERISASI DENGAN

TEMPLAT RANGKAP UNTUK

ARBUTIN DAN HIDROKUIN PADA KRIM PEMUTIH KULIT

SITI MARWATI, Drs. Dwi Siswanta, M.Eng., Ph.D.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D.Eng.; Dr. Isana Supiat

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

UNIVERSITAS
GADJAH MADA

menggunakan metode voltametri siklik, Jurnal Ilmu Pengetahuan dan
Teknologi: Telaah, 28, 20-28.

Regasa, M.B., Soreta, T.R., Femi, O.E., Ramamurthy, P.C., and Subbiahraj, S.,
2020, Novel multifunctional molecular recognition elements based on
molecularly imprinted poly (aniline-co-itaconic acid) composite thin film for
melamine electrochemical detection, Sens. Bio-Sensing Res., 27, 1-10.

Rychlinska, 1. and Nowak, S., 2012, Quantitative determination of arbutin and
hydroquinone in different plant materials by HPLC, Not. Bot. Horti. Agrobo.,
40, 109-113.

Sadki, S., Schottland, P., Brodie, N., and Sabouraud, G., 2000, The mechanisms of
pyrrole electropolymerization, Chem. Soc. Rev., 29, 283-293.

Saglam, O., Dilgin, D.G., Ertek, B., and Dilgin, Y., 2016, Differential pulse
voltammetric determination of eugenol at a pencil graphite electrode, Mater.
Sci. Eng., C, 60, 156-162.

Scholz, F., 2010, Electroanalytical methods, 2nd edition, Scholz,F. (ed) Springer,
Berlin.

Sengupta, R., Bhattacharya, M., Bandyopadhyay, S., and Bhowmick, A.K., 2011,
A review on the mechanical and electrical properties of graphite and modified
graphite reinforced polymer composites, Prog. Polym. Sci., 36, 638-670.

Seo, D.H., Jung, J.H., Lee, JE., Jeon, EJ., Kim, W., and Park, C.S., 2012,
Biotechnological production of arbutins (a- and B-arbutins), skin-lightening
agents, and their derivatives, Appl. Microbiol. Biotechnol., 95, 1417-1425.

Shahamirifard, S.A. and Ghaedi, M., 2019, A new electrochemical sensor for
simultaneous determination of arbutin and vitamin C based on hydroxyapatite-
ZnO-Pd nanoparticles modified carbon paste electrode, Biosens. Bioelectron.,
141, 111474,

Shaikh, A.A., Saha, S.K., Bakshi, P.K., Hussain, A., and Ahammad, A.J.S., 2013,
poly(brilliant cresyl blue)-modified electrode for highly sensitive and
simultaneous determination of hydroquinone and catechol, J. Electrochem.
Soc., 160, B37-B42.

Sharma, P.S., Pietrzyk-le, A., D’souza, F., and Kutner, W., 2012, Electrochemically
synthesized polymers in molecular imprinting for chemical sensing, Anal.
Bioanal. Chem., 402, 3177-3204.

Shih, Y. and Zen, J.-M., 2000, An electrochemical sensor based on a clay-coated
screen-printed electrod for determination of arbutin, Anal. Chim. Acta, 412,
63-68.

Si, B. and Song, E., 2018, Molecularly imprinted polymers for the selective
detection of multi-analyte neurotransmitters, Microelectron. Eng., 187-188,
58-65.

Siddique, S., Parveen, Z., Ali, Z., and Zaheer, M., 2012, Qualitative and quantitative



SENSOR VOLTAMETRI SIMULTAN BERBASIS EUGENOL TERELEKTROPOLIMERISASI DENGAN

TEMPLAT RANGKAP UNTUK

ARBUTIN DAN HIDROKUIN PADA KRIM PEMUTIH KULIT

UNIVERSITAS SITI MARWATI, Drs. Dwi Siswanta, M.Eng., Ph.D.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D.Eng.; Dr. Isana Supiat

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

estimation of hydroquinone in skin whitening cosmetics, J. Cosmet. Dermatol.
Sci. Appl., 2012, 224-228.

Silva, A.L., Corréa, M.M., de Oliveira, G.C., Florez-Rodriguez, P.P., Rodrigues
Costa, C.A., Semaan, F.S., and Ponzio, E.A., 2017, Development of
graphite/silicone composites for use as flexible electrode materials, J. Alloy.
Compd., 691, 220-229.

Skoog, D.A., Holler, F.J., and Crounch, S.R., 2007, Principles of instrumental
analysis, 6th edition, Kiselica,S. (ed) David Harris, Belmont.

Sreenivasan, K., 2007, Synthesis and evaluation of multiply templated molecularly
imprinted polyaniline, J. Mater. Sci., 42, 7575-7578.

Stetter, J.R., Penrose, W.R., and Yao, S., 2003, Sensors, chemical sensors,
electrochemical sensors, and ECS, J. Electrochem. Soc., 150, S11-S16.

Suryanarayanan, V., Wu, C.-T., and Ho, K.-C., 2010, Molecularly imprinted
electrochemical sensors, Electroanalysis, 22, 1795-1811.

Tadi, K.K. and Motghare, R. V., 2016, Voltammetric determination of pindolol in
biological fluids using molecularly imprinted polymer based biomimetic
sensor, J. Electrochem. Soc., 163, B286-B292.

Tang, S.C. and Yang, J.H., 2018, Dual effects of alpha-hydroxy acids on the skin,
Molecules, 23, 1-12.

Tantis, 1., Psarras, G.C., and Tasis, D., 2012, Functionalized graphene—poly(vinyl
alcohol) nanocomposites: Physical and dielectric properties, Express Polym.
Lett., 6, 283-292.

Tehrani, M.S., Vardini, M.T., Azar, P.A., and Husain, S.W., 2010, Molecularly
imprinted polymer based PVC-membrane-coated graphite electrode for the
determination of metoprolol, Int. J. Electrochem. Sci., 5, 88-104.

Tiwari, M.P., Madhuri, R., Kumar, D., Jauhari, D., and Prasad, B.B., 2011, Double
imprinting in a single molecularly imprinted polymer format for the
determination of ascorbic acid and dopamine, Adv. Mat. Lett., 2, 276-280.

T1g, G.A., 2017, Gold nanoparticle and poly(arginine) modified GCE for
simultaneous determination of hydroquinone and catechol, J. Biol. Chem., 45,
443-451.

Towaha, J., 2012, Manfaat eugenol cengkeh dalam berbagai industri di Indonesia,
Perspektif, 11, 79-90.

Vasapollo, G., Sole, R. Del, Mergola, L., Lazzoi, M.R., Scardino, A., Scorrano, S.,
and Mele, G., 2011, Molecularly imprinted polymers: Present and future
prospective, Int. J. Mol. Sci., 12, 5908-5945.

Venkatesh, A., Chopra, N., and Krupadam, R.J., 2014, Removal of acutely
hazardous pharmaceuticals from water using multi-template imprinted
polymer adsorbent, Environ. Sci. Pollut. Res., 21, 6603-6611.

Wang, J., 2006, Analytical electrochemistry, 3rd edition, Wang,J. (ed) John Wiley



SENSOR VOLTAMETRI SIMULTAN BERBASIS EUGENOL TERELEKTROPOLIMERISASI DENGAN

TEMPLAT RANGKAP UNTUK

)\ ARBUTIN DAN HIDROKUIN PADA KRIM PEMUTIH KULIT

UNIVERSITAS SITI MARWATI, Drs. Dwi Siswanta, M.Eng., Ph.D.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D.Eng.; Dr. Isana Supiat

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

& Sons, Inc., New Jersey.

Wang, L., Huang, P., Bai, J., Wang, H., Zhang, L., and Zhao, Y., 2007, Direct
simultaneous electrochemical determination of hydroquinone and catechol at
a poly(glutamic acid) modified glassy carbon electrode, Int. J. Electrochem.
Sci., 2, 123-132.

Wang, L., Huang, P., Wang, H., Bai, J., Zhang, L., and Zhao, Y., 2007,
Electrocatalytic response of hydroquinone and catechol at polyglycine
modified glassy carbon electrode, Int. J. Electrochem. Sci., 2, 216-225.

Wang, S.M., Su, W.Y., and Cheng, S.H., 2010, A simultaneous and sensitive
determination of hydroquinone and catechol at anodically pretreated screen-
printed carbon electrodes, Int. J. Electrochem. Sci., 5, 1649-1664.

Wang, Y., Cao, Y., Fang, C., and Gong, Q., 2010, Electrochemical sensor for
parabens based on molecular imprinting polymers with dual-templates, Anal.
Chim. Acta, 673, 145-150.

Xie, C., Gao, S., Guo, Q., and Xu, K., 2010, Electrochemical sensor for 2,4-
dichlorophenoxy acetic acid using molecularly imprinted polypyrrole
membrane as recognition element, Microchim. Acta., 169, 145-152.

Xu, G., Tang, B., Jing, S., and Tao, J., 2015, Simultaneous determination of
hydroquinone, catechol and resorcinol at poly (3-thiophenemalonic acid)
modified glassy carbon electrode, Int. J. Electrochem. Sci., 10, 10659-10667.

Yan, H. and Row, K.H., 2006a, Characteristic and synthetic approach of
molecularly imprinted polymer, Int. J. Mol. Sci., 7, 155-178.

Yemis, F., Alkan, P., Yenigil, B., and Yenigil, M., 2013, Molecularly imprinted
polymers and their synthesis by different methods, Polym. Polym. Compos.,
21, 145-150.

Zhang, C., She, Y., Li, T., Zhao, F., Jin, M., Guo, Y., Zheng, L., Wang, S., Jin, F.,
Shao, H., and Liu, H., 2017, A highly selective electrochemical sensor based
on molecularly imprinted polypyrrole-modified gold electrode for the
determination of glyphosate in cucumber and tap water, Anal. Bioanal. Chem.,
October, 1-2.

Zheng, M., Zhu, J., Fan, R., Wang, Y., Lv, Z., Han, Y., Peng, J., Zhen, X., and Lin,
R., 2020, Determination of catechol and hydroquinone by using perilla
frutescens activated carbon modified glassy carbon electrode, J. Braz. Chem.
Soc, 31, 25-32.

Zheng, W., Zhao, M., Liu, Weifen, Yu, S., Niu, L., Li, G., Li, H., and Liu, Weilu,
2018, Electrochemical sensor based on molecularly imprinted
polymer/reduced graphene oxide composite for simultaneous determination of
uric acid and tyrosine, J. Electroanal. Chem., 813, 75-82.

Zhu, P. and Zhao, Y., 2017, Effects of electrochemical reaction and surface
morphology on electroactive surface area of porous copper manufactured by
Lost Carbonate, RSC Adv., 7, 26392-26400.



SENSOR VOLTAMETRI SIMULTAN BERBASIS EUGENOL TERELEKTROPOLIMERISASI DENGAN

TEMPLAT RANGKAP UNTUK

ARBUTIN DAN HIDROKUIN PADA KRIM PEMUTIH KULIT

SITI MARWATI, Drs. Dwi Siswanta, M.Eng., Ph.D.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D.Eng.; Dr. Isana Supiat

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

UNIVERSITAS
GADJAH MADA

Ziyatdinova, G., Kozlova, E., and Budnikov, H., 2015, Electropolymerized
eugenol-MWNT-based electrode for voltammetric evaluation of wine
antioxidant capacity, Electroanalysis, 27, 1660—1668.



