Opt{)masi Fabrikasi Kemometer Kertas Terdeposit Ekstrak Kunyit sebagai Detektor Kolorimetri
Berbasis

Jarak terhadap Kandungan Boraks dalam Sampel Makanan

NI MADE LALITA GITA GAYATRI, apt. Eka Noviana, M.Sc., Ph.D.; Dr. apt. Andayana Puspitasari Gani, M.Si.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Adkins, J. A., Noviana, E., & Henry, C. S., 2016, Development of a Quasi-Steady
Flow Electrochemical Paper-Based Analytical Device, Analytical Chemistry,
88(21), 10639—-10647, https://doi.org/10.1021/acs.analchem.6b03010.

Adu, R. E. Y., Roto, R., & Kuncaka, A., 2023, Evaluasi Dan Modifikasi Metode
Kurkumin Untuk Analisis Boron Secara Spektrofotometri Melalui Distilasi
Ester Borat, Akta Kimia Indonesia, 8(1), 31,
https://doi.org/10.12962/j25493736.v8i1.16137.

AOAC International, 2016, Official Methods of Analysis of the Association of
AOAC International. 20th Edition.

Aznarez, J., & Mir, J. M., 1984, Spectrophotometric Determination of Boron with
Curcumin after Extraction with 2-Methylpentane-2,4-diol-Chloroform. Dalam
Analyst (Vol. 109).

Banerjee, S., & Das, P., 2024, Sensitive detection of borax in real food samples by
red emissive carbon nanoparticle displaying multiformat compatibility
including faraway smartphone based sensing, Sensors and Actuators B:
Chemical, 401, https://doi.org/10.1016/j.snb.2023.135002.

Bauer, J. F., & Manville, J., 2004, Properties of Glass Fiber for Filtration: Influence
of Forming Process, International Nonwovens Journal,
https://doi.org/10.1177/15589250040s-1300401.

Bhattacharya, S., Kumar, A., Nripen, A., Pandey, C. A., Kumar, A., & Editors, S.,
2018, Environmental, Chemical and Medical Sensors, Springer Singapore,
Singapore, 10.1007/978-981-10-7751-7.

BPOM, 2020a, Laporan Tahunan 2020 Balai Besar POM di Yogyakarta.
https://www.pom.go.id/storage/sakip/2 1 LaporanTahunan2020BalaiBesarPO
MdiYogyakarta.pdf

BPOM, 2020b, Laporan Tahunan Badan POM  Tahun 2020,
https://www.pom.go.id/storage/sakip/1 LaporanTahunanBadanPOMTahun202
0.pdf.

BPOM, 2021, Laporan Tahunan 2021 Balai Besar POM di Yogyakarta.
https://www.pom.go.id/storage/sakip/2 1 LaporanTahunan2021BalaiBesarPO
MdiYogyakarta.pdf.

BPOM, 2022, Laporan Tahunan 2022 Balai Besar POM di Yogyakarta.
https://www.pom.go.id/storage/sakip/Laporan%20Tahunan%202022%20BB
POM%20Y ogyakarta.pdf.



https://www.pom.go.id/storage/sakip/Laporan%20Tahunan%202022%20BBPOM%20Yogyakarta.pdf
https://www.pom.go.id/storage/sakip/Laporan%20Tahunan%202022%20BBPOM%20Yogyakarta.pdf

Opt{)masi Fabrikasi Kemometer Kertas Terdeposit Ekstrak Kunyit sebagai Detektor Kolorimetri
Berbasis

Jarak terhadap Kandungan Boraks dalam Sampel Makanan

NI MADE LALITA GITA GAYATRI, apt. Eka Noviana, M.Sc., Ph.D.; Dr. apt. Andayana Puspitasari Gani, M.Si.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Buking, S., Saetear, P., Tiyapongpattana, W., Uraisin, K., Wilairat, P., Nacapricha,
D., & Ratanawimarnwong, N., 2018, Microfluidic Paper-based Analytical
Device for Quantification of Lead Using Reaction Band-length for
Identification of Bullet Hole and Its Potential for Estimating Firing Distance,
Analytical Sciences, 34, 83-89,
https://doi.org/https://doi.org/10.2116/analsci.34.83.

Cate, D. M., Dungchai, W., Cunningham, J. C., Volckens, J., & Henry, C. S., 2013a,
Simple, distance-based measurement for paper analytical devices, Lab on a
Chip, 13(12), 2397-2404, https://doi.org/10.1039/c31c50072a.

Cate, D. M., Noblitt, S. D., Volckens, J., & Henry, C. S., 2015, Multiplexed paper
analytical device for quantification of metals using distance-based detection,
Lab on a Chip, 15(13), 2808-2818, https://doi.org/10.1039/c51c00364d.

Cate, D. M., Dungchai, W., Cunningham, J. C., Volckens, J., & Henry, C. S., 2013b,
Simple, distance-based measurement for paper analytical devices, Lab on a
Chip, 13(12), 2397-2404, https://doi.org/10.1039/c31c50072a.

Cate, D. M., Noblitt, S. D., Volckens, J., & Henry, C. S., 2015, Multiplexed paper
analytical device for quantification of metals using distance-based detection,
Lab on a Chip, 15(13), 2808-2818, https://doi.org/10.1039/c51c00364d.

Channon, R. B., Nguyen, M. P, Henry, C. S., & Dandy, D. S., 2019, Multilayered
Microfluidic Paper-Based Devices: Characterization, Modeling, and
Perspectives, Analytical Chemistry, 91(14), 89668972,
https://doi.org/10.1021/acs.analchem.9b01112.

Choobbari, M. L., Rad, M. B., Jahanshahi, A., & Ghourchian, H., 2020, A sample
volume independent paper microfluidic device for quantifying glucose in real
human plasma, Microfluidics and Nanofluidics, 24(9),
https://doi.org/10.1007/s10404-020-02382-y.

Currie, L. A., 1995, International Union of Pure and Applied Chemistry Analytical
Chemistry Division Commission on Analytical Nomenclature in Evaluation of
Analytical Methods Including Detection and Quantification Capabilities,
(IUPAC Recommendations 1995) Prepared by Pure &Appl. Chem (Vol. 67,
Nomor 10).

Departemen Kesehatan Republik Indonesia, 2012, Permenkes RI Nomor 33 Tahun
2012, www.djpp.depkumham.go.id.

Dillasamola, D., & Sari, M. R., 2023, Kajian Rempah-rempah Indonesia, Adab.
https://www.google.co.id/books/edition/Kajian Rempah rempah Indonesia/c
orTEAAAQBAIJ?hl=en&gbpv=1&dqg=kajian+rempah&pg=PR3 &printsec=fr
ontcover&bshm=rime/1.

Eurachem, 2016, Eurachem/CITAC Guide: Guide to Quality in Analytical
Chemistry: An Aid to Accreditation (V. Barwick, Ed.).

91


https://doi.org/https:/doi.org/10.2116/analsci.34.83
https://doi.org/10.1039/c5lc00364d

Opt{)masi Fabrikasi Kemometer Kertas Terdeposit Ekstrak Kunyit sebagai Detektor Kolorimetri
Berbasis

Jarak terhadap Kandungan Boraks dalam Sampel Makanan

NI MADE LALITA GITA GAYATRI, apt. Eka Noviana, M.Sc., Ph.D.; Dr. apt. Andayana Puspitasari Gani, M.Si.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Evans, E., Moreira Gabriel, E. F., Benavidez, T. E., Tomazelli Coltro, W. K., &
Garcia, C. D., 2014, Modification of microfluidic paper-based devices with
silica nanoparticles, Analyst, 139(21), 5560-5567,
https://doi.org/10.1039/c4an01147c.

Farhat, A., Ahmad, F., & Arafat, H, 2013, Analytical techniques for boron
quantification supporting desalination processes: A review, Desalination, Vol.
310, (9—17), https://doi.org/10.1016/j.desal.2011.12.020.

Fernandes, S. C., Walz, J. A., Wilson, D. J., Brooks, J. C., & Mace, C. R., 2017,
Beyond Wicking: Expanding the Role of Patterned Paper as the Foundation for
an Analytical Platform, Dalam Analytical Chemistry (Vol. 89, Nomor 11, hlm.
5654-5664), American Chemical Society,
https://doi.org/10.1021/acs.analchem.6b03860.

Ge, S., Zhang, L., Zhang, Y., Lan, F., Yan, M., & Yu, J., 2017, Nanomaterials-
modified cellulose paper as a platform for biosensing applications. Dalam
Nanoscale (Vol. 9, Nomor 13, him. 4366—4382), Royal Society of Chemistry,
https://doi.org/10.1039/c6nr08846e.

Hofstetter, J. C., Wydallis, J. B., Neymark, G., Reilly, T. H., Harrington, J., &
Henry, C. S., 2018, Quantitative colorimetric paper analytical devices based on

radial distance measurements for aqueous metal determination, Analyst,
143(13), 3085-3090. https://doi.org/10.1039/c8an00632f.

Ibrahim, A. A., Alotaibi, A., & Beckett, M., 2021, Spectrophotometric
Determination of Boron in Saltwater Using Azomethine H and Ferroin
Reagents, LAJANS, https://www.researchgate.net/publication/369763700.

ICH, 2005, Validation of Analytical Procedures: Text and Methodology Guidance
for Industry Q2(R1), https://www.fda.gov/vaccines-blood-biologics/guidance-
compliance-regulatory-information-biologics/biologics-guidances.

ICH, 2021, ICH Guideline Q14 on Analytical Procedure Development, In
European Medicines Agency, https://www.ema.europa.eu/en/documents/
scientific-guideline/ich-q14-guideline-analytical-procedure-development-
step-5_en.pdf.

Kumar, R. S., Kishan, R. J., Roa, V. K., & Kumanam, R., 2010, Simultaneous
Spectrophotometric Estimation of Curcuminoids and Gallic Acid in Bulk Drug
and Ayurvedic Polyherbal Tablet Dosage Form, International Journal of
Pharmaceutical Quality Assurance, 2(1), 56-59, www.ijpqa.com.

Kung, C. Te, Hou, C. Y., Wang, Y. N., & Fu, L. M., 2019, Microfluidic paper-
based analytical devices for environmental analysis of soil, air, ecology and

river water, Dalam Sensors and Actuators, B: Chemical (Vol. 301), Elsevier
B.V., https://doi.org/10.1016/j.snb.2019.126855.

Labstest, 2018, Qualitative Rapid Test Kit Borax.
http://www.labstestkit.com/rapid-test-borax-100-test.html.

92


https://www.ema.europa.eu/en/documents/

Opt{)masi Fabrikasi Kemometer Kertas Terdeposit Ekstrak Kunyit sebagai Detektor Kolorimetri
Berbasis

Jarak terhadap Kandungan Boraks dalam Sampel Makanan

NI MADE LALITA GITA GAYATRI, apt. Eka Noviana, M.Sc., Ph.D.; Dr. apt. Andayana Puspitasari Gani, M.Si.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Lamas-Ardisana, P. J., Martinez-Paredes, G., Afiorga, L., & Grande, H. J., 2019,
The effect of the evaporation rate on electrochemical measurements with
paper-based analytical devices and its minimisation by enclosure with adhesive

tape, Electrochemistry Communications, 101, 6-10,
https://doi.org/10.1016/j.elecom.2019.02.015.

Lim, H., Jafry, A. T., & Lee, J., 2019, Fabrication, flow control, and applications
of microfluidic paper-based analytical devices, Dalam Molecules (Vol. 24,
Nomor 16), MDPI AG, https://doi.org/10.3390/molecules24162869.

Lopalco, A., Lopedota, A. A., Laquintana, V., Denora, N., & Stella, V. J., 2020,
Boric Acid, a Lewis Acid With Unique and Unusual Properties: Formulation
Implications, Dalam Journal of Pharmaceutical Sciences (Vol. 109, Nomor 8,
hlm. 2375-2386), Elsevier B.V., https://doi.org/10.1016/j.xphs.2020.04.015.

Loépez-Marzo, A. M., & Merkogi, A., 2016, Paper-based sensors and assays: A
success of the engineering design and the convergence of knowledge areas,
Dalam Lab on a Chip (Vol. 16, Nomor 17, him. 3150-3176), Royal Society of
Chemistry. https://doi.org/10.1039/c61c0073 7.

Macherey Nagel, 2021, Qualitative Turmeric paper for Boric acid, https://www.mn-
net.com/qualitative-turmeric-paper-for-boric-acid-100-mg/I-h3bo3-90747.

Magnusson, B., & Ornemark, U., 2014, Eurachem Guide: The Fitness for Purpose
of Analytical Methods — A Laboratory Guide to Method Validation and Related
Topics,
https://www.eurachem.org/images/stories/Guides/pdf/MV_guide 2nd_ed EN
.pdf.

Meng, F.-C., Zhou, Y.-Q., Ren, D., Wang, R., Wang, C., Lin, L.-G., Zhang, X.-Q.,
Ye, W.-C., & Zhang, Q.-W., 2018, Turmeric: A Review of Its Chemical
Composition, Quality Control, Bioactivity, and Pharmaceutical Application.
Dalam Natural and Artificial Flavoring Agents and Food Dyes (hlm. 299—
350), Elsevier, https://doi.org/10.1016/b978-0-12-811518-3.00010-7.

Martinez, A. W., Phillips, S. T., Butte, M. J., & Whitesides, G. M., 2007, Patterned
paper as a platform for inexpensive, low-volume, portable bioassays,
Angewandte Chemie - International Edition, 46(8), 1318-1320.
https://doi.org/10.1002/anie.200603817.

Meredith, N. A., Quinn, C., Cate, D. M., Reilly, T. H., Volckens, J., & Henry, C.
S., 2016, Paper-based analytical devices for environmental analysis, Dalam
Analyst (Vol. 141, Nomor 6, hlm. 1874-1887), Royal Society of Chemistry,
https://doi.org/10.1039/c5an02572a.

Miron-Mérida, V. A., Wu, M., Gong, Y. Y., Guo, Y., Holmes, M., Ettelaie, R., &
Goycoolea, F. M., 2021, Mathematical characterization of ink diffusion and
imbibition processes in chromatography paper as a potential biosensing
platform, Sensing and Bio-Sensing  Research, 32, 100421,
https://doi.org/10.1016/j.sbsr.2021.100421.

93


https://www.eurachem.org/images/stories/Guides/pdf/MV_guide_2nd_ed_EN.pdf
https://www.eurachem.org/images/stories/Guides/pdf/MV_guide_2nd_ed_EN.pdf
https://doi.org/10.1016/b978-0-12-811518-3.00010-7

Opt{)masi Fabrikasi Kemometer Kertas Terdeposit Ekstrak Kunyit sebagai Detektor Kolorimetri
Berbasis

Jarak terhadap Kandungan Boraks dalam Sampel Makanan

UNIVERSITAS NI MADE LALITA GITA GAYATRI, apt. Eka Noviana, M.Sc., Ph.D.; Dr. apt. Andayana Puspitasari Gani, M.Si.

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

National Center for Biotechnology Information, 2023, PubChem Compound
Summary for CID 10219853, Sodium Borate,
https://pubchem.ncbi.nlm.nih.gov/compound/Sodium-Borate.

Noviana, E., Carrdo, D. B., Pratiwi, R.,, & Henry, C. S., 2020, Emerging
applications of paper-based analytical devices for drug analysis: A review,
Dalam Analytica Chimica Acta (Vol. 1116, hlm. 70-90), Elsevier B.V.,
https://doi.org/10.1016/j.aca.2020.03.013.

Noviana, E., Ozer, T., Carrell, C. S., Link, J. S., McMahon, C., Jang, 1., & Henry,
C. S., 2021, Microfluidic Paper-Based Analytical Devices: From Design to
Applications. Dalam Chemical Reviews (Vol. 121, Nomor 19, hlm. 11835—
11885), American Chemical Society,
https://doi.org/10.1021/acs.chemrev.0c01335.

Ozer, T., Mcmahon, C., & Henry, C. S., 2020, Annual Review of Analytical
Chemistry Advances in Paper-Based Analytical Devices,
https://doi.org/10.1146/annurev-anchem-061318.

Pena-Pereira, F., Velazquez, A., Lavilla, 1., & Bendicho, C., 2020, A paper-based
colorimetric assay with non-instrumental detection for determination of boron
in water samples, Talanta, 208, https://doi.org/10.1016/j.talanta.2019.120365.

Permatasari, D., Santosa, S. J., & Rusdiarso, B., 2023, Kertas Mikrofluida
Nanopartikel Emas (AuNPs) Terkaping Asam Amino L-Serin untuk Sensor
Al(III) Menggunakan Metode Kolorimetri Gambar Digital, Universitas
Gadjah Mada, Y ogyakarta.

Rahbar, M., Paull, B., & Macka, M., 2019, Instrument-free argentometric
determination of chloride via trapezoidal distance-based microfluidic paper
devices, Analytica Chimica Acta, 1063, 1-8,
https://doi.org/10.1016/j.aca.2019.02.048.

Ratnarathorn, N., & Dungchai, W., 2020, Paper-based Analytical Device (PAD) for
the Determination of Borax, Salicylic Acid, Nitrite, and Nitrate by Colorimetric
Methods, Journal of  Analytical — Chemistry, 75(4), 487-494,
https://doi.org/10.1134/S1061934820040127.

Shojaeifard, Z., & Hemmateenejad, B., 2022, Deep and dip: Immobilization on
paper substrate using Deep Eutectic solvent to fabricate reusable dip immersion
colorimetric sensor arrays, Sensors and Actuators B: Chemical, 356,
https://doi.org/10.1016/j.snb.2022.131379.

Sigma-Aldrich, 2022, Safety Data Sheet di-Sodium tetraborate anhydrous CAS No.
1330-43-4.
https://www.merckmillipore.com/ID/id/product/msds/MDA CHEM-
106306?ReferrerURL=https%3A%2F%2Fwww.bing.com%2F.

94



Opt{)masi Fabrikasi Kemometer Kertas Terdeposit Ekstrak Kunyit sebagai Detektor Kolorimetri
Berbasis

Jarak terhadap Kandungan Boraks dalam Sampel Makanan

NI MADE LALITA GITA GAYATRI, apt. Eka Noviana, M.Sc., Ph.D.; Dr. apt. Andayana Puspitasari Gani, M.Si.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Soda, Y., & Bakker, E., 2019, Quantification of Colorimetric Data for Paper-Based
Analytical Devices, Dalam ACS Sensors (Vol. 4, Nomor 12, him. 3093-3101),
American Chemical Society, https://doi.org/10.1021/acssensors.9b01802.

Sukthanaruk, S., Boonpiam, S., & Teerachaichayut, S., 2018, Quantitative and
qualitative assessment of pork meatball containing borax using near infrared
spectroscopy, AIP Conference Proceedings, 2030,
https://doi.org/10.1063/1.5066851.

Thangavel, S., Dhavile, S. M., Dash, K., & Chaurasia, S. C., 2004,
Spectrophotometric determination of boron in complex matrices by isothermal
distillation of borate ester into curcumin, Analytica Chimica Acta, 502(2), 265—
270, https://doi.org/10.1016/j.aca.2003.10.003.

Tubagus, 1., & Citraningtyas, G., 2013, Identifikasi dan Penetapan Kadar Boraks
dalam Bakso Jajanan di Kota Manado, Dalam PHARMACON Jurnal Ilmiah
Farmasi-UNSRAT (Vol. 2, Nomor 04).

Verbi¢, T., & Horvai, G., 2013, Selectivity in analytical chemistry,
http://web.icf.ro/rrch/.

Walji, N., & MacDonald, B. D., 2016, Influence of geometry and surrounding
conditions on fluid flow in paper-based devices, Micromachines, 7(5),
https://doi.org/10.3390/mi7050073.

Wang, Y., Lv, H, Lan, J., Zhang, X., Zhu, K., Yang, S., & Lv, S., 2022, Detection
of Sodium Formaldehyde Sulfoxylate, Aluminum, and Borate Compounds in
Bread and Pasta Products Consumed by Residents in Jilin Province, China,
Journal of Food Protection, 85(8), 1142—1147, https://doi.org/10.4315/JFP-
22-011.

Wanninger, S., Lorenz, V., Subhan, A., & Edelmann, F. T., 2015, Metal complexes
of curcumin - synthetic strategies, structures and medicinal applications,
Chemical Society Reviews, 44(15), 4986-5002,
https://doi.org/10.1039/c5cs00088b.

Wichitnithad, W., Jongaroonngamsang, N., Pummangura, S., & Rojsitthisak, P.,
2009, A simple isocratic HPLC method for the simultaneous determination of
curcuminoids in commercial turmeric extracts, Phytochemical Analysis, 20(4),
314-319, https://doi.org/10.1002/PCA.1129.

95



