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Pengembangan Analisis Microfluidic Paper-Based Analytical Devices (uPADs)
untuk Pengujian Kandungan Sakarin pada Minuman Thai-tea

Izatun Alumi', Suparman?, Nunuk Aries Nurulita®

ABSTRAK

Latar Belakang: Penggunaan sakarin sebagai minuman thai-tea, semakin semarak
karena harganya terjangkau. Namun, konsumsi berlebihan dapat menimbulkan efek
samping seperti gangguan pencernaan, resiko diabetes, hingga hipertensi. Metode
analisis konvensional seperti spektrofotometri UV-Vis, KLT, dan HPLC memang
mampu mendeteksi sakarin, tetapi membutuhkan biaya yang tinggi, intrumen
kompleks, dan waktu analisis yang cukup lama. Oleh karena itu, diperlukan metode
alternatif yang cepat, murah dan mudah diaplikasikan di lapangan. Metode:
Penelitian ini mengembangkan metode microfluidic paper-based analytical devices
uPADs berbahan kertas whatman No. 2 dengan prinsip reaksi kolorimetri
menggunakan reagen resorsinol. Tahapan penelitian meliputi desain dan fabrikasi
perangkat uPADs, optimasi volume reagen dan volume standar sakarin, waktu
reaksi, serta validasi metode meliputi uji linearitas, presisi, sensitivitas (LOD dan
LOQ), dan akurasi. analisis warna dilakukan menggunakan sofiware imagej,
kemudian hasilnya dibandingkan dengan metode spektrofotometri uv-vis sebagai
metode rujukan. Hasil: pPADs mampu mendeteksi sakarin dengan linearitas
dengan baik (R%>> 0,99), presisi memenuhi kriteria (RSD <2%), nilai LOD dan LOQ
rendah, serta tingkat recovery dalam batas penerimaan yaitu 90-94%. Hasil uji
paired t-test menunjukkan adanya perbedaan signifikan antara metode pPADs dan
spektrofotometri UV-Vis (p < 0,05), menandakan keduanya tidak setara secara
akurasi. Kesimpulan: Metode WPADs. terbukti efektif, cepat, murah, dan ramah
lingkungan, sehingga dapat dijadikan sebagai alternatif analisis lapangan untuk
deteksi sakarin pada minuman thai-tea namun perlu adanya validasi untuk
mendeteksi keakuratannya.

Kata kunci: Sakarin, thai-tea, WPADs, resorsinol, spektrofotometri UV-Vis,
kolorimetri

xiii

Pengembangan Analisis Microfluidic..., Izatun Alumi, Fakultas Farmasi UMP, 2025



Defelopment of Microfluidic Paper-Based Analytical Devices (uWPADs) for
Determination of Saccharin Content in Thai-tea

Izatun Alumi', Suparman?, Nunuk Aries Nurulita®

ABSTRACT

Background: The use of saccharin in thai-tea beverages has become in creasingly
popular due to its affordability. However, excessive consumption may cause
adverse health effect such as digestive disorders, increased risk of diabetes, and
hipertention. Conventional analytical methods such as UV-Vis spectrophotometry,
TLC, and HPLC are capable of detecting saccharin but require high costs, complex
instruments, and relatively long analysis times. Therfore, and alternative method
that is rapid, inexpensive and easly applicable in the field is needed. Method: This
study developed a microfluidic paper-based analytical devices (WPADs) made from
whatman No. 2 filter paper, based on a colorimetric reaction using resorcinol
reagent. The research stages included designing and fabricating the pPADs
optimizing the reagent volume, reaction time, and validating the method through
linearity, precision, sensitivity (LOD and LOQ), and accuracy tests. Color analysis
was performed using ImageJ software, and the results were compared with the UV-
Vis spectrophotometric method as a reference. Results: The pPADs successfully
detected saccharin with good linearity (R? > 0,99), precision within acceptable
criteria (RSD < 2%), low LOD and LOQ values, and recovery levels within the
acceptable range of 90-94%. The paired t-test showed a significant difference
between the pPADs and UV-Vis spectrophotometric methods (p < 0,05), indicating
that the two methods are not equivalent in accuracy. Conclusion: The puPADs
method proved to be effective, rapid, inexpensive for field analysis of saccharin in
thai-tea beverages. However, further validation is required to ensure ist accuracy.

Keywords: Saccharin, thai-tea, uPADs, resorcinol, UV-Vis spectrophotometry,
colorimetry.
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