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Abstract

In analytical chemistry, one of the most used methods for the determination of chemical substances in colored
solutions is spectroscopy. Spectroscopy is a classical method used for quite some time, but by the development of
the smart digital world, there is a possibility to replace classical analytical methods with alternative. One of these
alternatives is smartphones-based image analysis on Android or iOS operating systems with god resolution camera
systems. The human eyes each wavelength of the visible light can see as a distinctive color. Very important for visible
light is the three primary colors, red (R), green (G) and blue (B), which is known as the RGB color model. The aim of the
study was determinate the content of TPC with smartphone-based image analysis.

As smartphone for colorimetric detection is used Huawei P30 lite. Android application ,ColorPicker”, with image
matching algorithm, were used for detection of total phenolic content (TPC) in vegetable oils. Total phenolic content
was expressed as mg x g™ gallic acid equivalent, and measured by the Folin-Ciocalteu reagent method. For the data
comparison and accuracy, spectrophotometer as analytical optical instrument was used. Eleven vegetable oils: sea
buckthorn, sunflower, rice, macadamia nut, hemp, corn, grape, linseed, rapeseed, olive and milk thistle were selected
for analysis.

Calibration solution show very good coefficient of determination for gallic acid respectively, for red color (R) = R* =
0.9954, green color (G) = R*=0.9934 and blue color (B) =R* = 0.9713. Red and Blue transmitted light have the same or
closest coefficient of determination like by classical spectroscopy R* = 0.9997. Results showed that analyses have
difference compared with a spectrophotometer in range only from + 1.7 to 1.2 mg GAE kg’ oil. The highest
concentration of total phenolic content in vegetable oils with smartphone was determinate in hemp and olive oil 182
+0.2; 178.7 £ 0.2 mg GAE kg™ oil, the lowest by rice, grape and macadamia nut oils, respectively 13 £ 0.1, 13.2 £ 0.1
and 12.8 £ 0.1 mg GAE kg™ oil.

Smartphone-based image analysis is suitable for use in determination of the total phenolic content in vegetable oils.
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