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BACKGROUND
We all use thin layer chromatography (TLC) routinely in experimental procedures as a simple method to physically
separate chemicals in a solution. In our recent development on quantitative TLC, we combined this well established
workhorse with a simple protocol to allow precise quantitative read-out by accessible means. Students can perform
conventional TLC experiments and then image the resulting TLC plate with their smart phone cameras. Once these
images are uploaded to the qTLC webapp, students can quantify the concentrations of the analytes. Overall, the qTLC
software easily integrates into the educational setting and allows students to rapidly isolate and quantify target
compounds.

qTLC METHODOLOGY
Thin layer chromatography (TLC)
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TLC is a well-established procedure and there are many examples of TLC experiments
designed for the educational setting. Our qTLC.app platform is compatible with a wide
variety of TLC experiments provided the compounds are either absorbing or fluorescent
(or can be stained).
qTLC Analysis
The design of the qTLC software allows students to rapidly and easily obtain quantitative
information about their experiment with an image taken by any digital imaging device such
as a mobile phone. A brief overview of the experimental workflow and analysis process is
demonstrated in Figures 1 & 2. Students must first upload their image to the webapp and
crop the image to the relevant area. For absorbing samples, the colours must be inverted
so they can be analysed in the same manner as fluorescent samples. A background
correction is then applied to adjust for uneven illumination. Finally, the students will use
the software to select the regions of each band and obtain the integrated intensities. This
can then be used for further calculations. Two examples of the efficacy of qTLC.app are
shown in Figures 3 & 4. In Figure 3, Sudan IV was diluted to three known concentrations
and one 'unknown'. Once the TLC plate was prepared, eluted, and analysed, a linear fit
was applied to the calibration spots and the concentration of the ‘unknown’ was
interpolated. The same protocol was applied in Figure 4 where Rhodamine 6G, a
fluorescing compound, was used. In both experiments the unknown concentration was
determined within 5% error.
Learning Outcomes for Students
• Become familiar with preparing solutions of specific concentrations.
• Understand the principles of thin layer chromatography, including plate preparation,
sample spotting and elution.
• Identify key parameters in obtaining an optimised image for analysis.
• Learn how to build a calibration curve that serves for the determination of an
unknown sample.
• Be able to analyse the accuracy of the results.
Worldwide usage

Figure 1: TLC plate preparation. a) A serial dilution of the target compound is prepared
and spotted into the plate along with the ‘unknown sample’. b) The TLC plate is
developed in a chamber containing the mobile phase to elute the sample. c) Once the
plate has dried, absorbing compounds can be directly imaged with a mobile phone or
other digital camera. For non-absorbing but fluorescent samples, a black box containing
the respective excitation light may be used.
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Figure 2: Overview of software implementation. a) The image of the TLC plate is uploaded
into the software. b) The image is cropped, colours inverted and background correction applied.
c) The lane and band numbers are specified and lanes / bands selected. d) The selected
regions for each band appear as a red boxes on the image. e) The ‘MinPeakProm’ and ‘Divisor’
values are specified, prompting the display of a corresponding red overlay. f) The final results
for the integrated bands are collected for data analysis.
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CONCLUSIONS
qTLC is a user-friendly, intuitive platform for quantitative TLC and the experimental
requirements can easily be integrated into an educational setting. Students require only
a standard mobile phone and computer interface to reliably quantify compounds. This
will allow students to not only observe the separation of the compounds being studied
but perform quantitative analysis as well.
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Webapp:

qTLC.app
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A toolkit to quantify target compounds in thin-layer-chromatography
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Figure
3:
Absorbance-based
quantification of Sudan IV.
a) Example digital photograph of the
TLC plate after spotting, elution and
drying. b) Plot of the integrated band
intensities with the standard curve
based on three calibration points.
The obtained linear trend allowed
the
determination
of
the
concentration in an ‘unknown
sample’ based on the integrated
intensity, in this example 34.1 μM
compared to the actual concentration
35.0 μM (2.6% error).

Figure 4: Fluorescence-based
quantification of Rhodamine 6G.
a) Digital photograph of TLC plate
with three known concentrations of
Rhodamine 6G and the ‘unknown
sample’. Imaging was carried out in
a black box with excitation
wavelength 254 nm. b) Plot of the
integrated band intensities with
standard curve based on three
calibration spots and interpolation
of the concentration for the
‘unknown sample’.
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