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Abstract

Vinegar is a widely—used acidic condiment in culinary applications. Fermented pal-
myra palm vinegar is a locally produced item prevalent in the southern region. A challenge of
fermented palmyra palm vinegar is the inconsistency of its acidity, which is caused by the lack
of testing methodologies. This results in variable quality of the vinegar produced in each batch.
According to the Ministry of Public Health Announcement (No. 204) B.E. 2543 regarding vinegar,
the standard for fermented vinegar requires an acetic acid content of no less than 4 g/100 mL
or 4%w/v. Therefore, there must be a method for analyzing the acetic acid content to control
the quality of fermented vinegar. This research developed an analytical device for measuring
the amount of acetic acid, which can indicate the level of sourness. The analytical method
relies on the principle of the limiting reagent in the titration process. The reaction is observed
through the color change of the indicator on the paper based analytical device (PAD). Smart-
phones was used to capture images, which were then interpreted as varying intensities of red,
green, blue, and gray. Under optimum condition, the paper—based analytical device showed a
linear measurement range of 0.001 to 0.06 M. The linear relationship was y = 1591.7x+0.4772,
achieving a correlation coefficient (r) of 0.9911. The limit of detection (LOD) and limit of quan-
tification (LOQ) were 0.001 and 0.003 M, respectively. Accuracy assessment indicated per-
centage recoveries (%recovery) ranging from 91.73+19.17 to 100.52+8.48%, in alignment with
established guidelines. Intraday and inter—day analysis exhibited relative standard deviation per-
centages (%RSD) of 3.69-13.18% and 3.71-14.61% RSD, respectively. We procured seven
samples of fermented palmyra palm vinegar from a local community store in the Sathing Phra

Peninsula, Songkhla Province, to practically apply the developed PAD. The analysis revealed
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an acetic acid concentration of 2.47+0.62 to 3.60+0.73% w/v. Interestingly, a comparison of these

results with those from the Center of Measurement and Standard Accreditation at the Faculty

of Science, Prince of Songkla University, revealed no significant differences at the .05 signi-

ficance level.

Keywords: Paper-based analytical device, Rubber stamping, Colorimetric sensor, Fermented

vinegar, Palmyra palm
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HCOsaq — HO + CO2 g - - - (4)
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