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Calibration Process
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Figure 2: Calibration curve of R intensities and pH of reference
solutions with its best line fit equation.
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Figure 3: Calibration curve of R intensities and pH
of reference agar gel indicators.



O HF

USRN pH AT A Im BRim ShanT msuinmth MatwAU) )RS A
NU5%UST ({UTUI 8.76% )9 YUTNRFGUAMEAN ¢ MIANBHRDATR N AN
AMNWINYW AR YR {E AN TR AIMA S RI Thu S Rig annw IR G M
BN AU ANWSTT MR imisn SaTY RGB

= M0y RGB ANMIAANDAY pH NSUMMBIUNIGRIRYEIg T UGRUTRN

GGUMS [UIMAUIN USRI GRUH TN pH 6159 mimaIwID Paired Sample
t-Test UMt Ssmsmnguminuns SWAAMN: HAMACRUNNNRORN AN
HAMACRUNANARAAIWEH S pH 1615 W p-value > 0.054

14



¢Q

RSBERENS

giismigapsiums Hanjaitunsigigiuis: wsmnfupigy SUNoE

mgwmiLUjumjumsmgw pH TH{A
5% RTINS A S A mmSﬁnﬂmmmmLmﬁmiLﬁﬁﬁ?ﬁ}’w

0
weihmiapmachuninddaian Shrgmaoyunn

ndnRGaian A mwﬁmsmammummﬂsimm
s

MAIAU) STH]Y (Bias
HUTY BSHISMANS MR UL

D30
7D C3
e 5‘6

)
5
&
=
=
<
=5
SRIIC
=
s
/A
AE
P
=}
=
3
I5e

SHEKY

&230.

‘—"Up

ﬁ L INe HSEmanLnUithSﬁqu"]mmﬂwSiUUi in (Inquiry-Based Experimentation)

NIm mjmsmmmﬁ SHHNSMIGUIYE M
fuﬁﬂLﬁﬁS NSNS mmmmmuﬂummﬂsmmasms pH 1815 [AUTAMS pnshipimia

YWHIUIGMI calibrate By iipm: unusadagmoiigivgmaiiivaigsamuminaiii
iafiss: hAgwillangmissapins ASnan mimaumMnaton Maa-mn aRuTusHUZ

ZOO

]

HOAURRIRI



References

Yuqging, M.; Jianrong, C.; Keming, F. New technology for the detection of pH. J. Biochem. Biophys. Methods, 2005, 63(1), 1-9.

Im, R.; Iwayama, T.; Osa, M. Development of Acid—-Base Indicators from Natural Pigments in Agar Gel. J. Chem. Educ., 2023, 100(12), 4707-47183.

A, B.; B, C.; D, A. Evaluation of pH Value by Using Image Processing. Acta Physica Polonica A, 2017, 132(3-l1), 1142-1144.

Barbosa, L. S. V. et al. Homemade Paper Analytical Device and Digital Image Colorimetry...J. Chem. Educ., 2023, 100(7), 2601-2607.
Das, P. et al. Smartphone-Based Spectrometric Analyzer for Accurate Estimation of pH Value in Soil. IEEE Sensors Journal, 2021, 21(3), 2839-
2845.

Dutta, S. et al. Dye-Assisted pH Sensing Using a Smartphone. IEEE Photonics Technology Letters, 2015, 27(22), 2363-2366.
lacono, S. D. et al. pH strip reader for beer samples based on image analysis. IEEE MetroAgriFor, 2020.

Vuong, N. K. et al. Classification of pH levels using a mobile phone. IEEE ISCE, 2009.

Destino, J. F.; Cunningham, K. At-Home Colorimetric and Absorbance-Based Analyses. J. Chem. Educ., 2020, 97(9), 2960-2966.

Kehoe, E.; Penn, R. L. Introducing Colorimetric Analysis with Camera Phones. J. Chem. Educ., 2013, 90(9), 1191-1195.

Knutson, T. R. et al. A Fresh Look at the Crystal Violet Lab with Handheld Camera Colorimetry. J. Chem. Educ., 2015, 92(10), 1692-1695.

Li, J. et al. Mobile App to Quantify pH Strips and Monitor Titrations. J. Chem. Educ., 2023, 100(9), 3634-3640.

Keiller, L. A. et al. A Simple and Inexpensive Invisible Ink System Based on Red Cabbage Extracts. J. Chem. Educ., 2023, 100(3), 1398-1403.
Markwell, J. et al. Anthocyanins: Model Compounds for Learning about More than pH. J. Chem. Educ., 1996, 73(4), 306.

16



Thank You

Thank you for your attention! We hope this presentation has provided
valuable insights into smartphone-enabled pH analysis using agar
Indicators as an educational tool. Questions and discussions are

welcome.



