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Figure 2. SRD ranking of extracted oregano samples of

different producers (A-F) using different solvents; the SRD

values are depicted on x and y-axis, n = 21, random

distribution Mean = 66.8, StD = 9.6, XX1 = 52.1, Med =

66.9, XX19 = 80.5

➢ The guarantee of food safety and quality along

the food chain has become an important issue

which challenges the worldwide and attracts

the extensive attention. In order to ensure food

safety and quality, efficient analytical

methodologies must be applied in the detection

of food authenticity, origin, product quality

control, food microbiology, genetically modified

ingredients, pesticide residues, allergens and

toxins [1].

➢ The aim of this study was to develop a green,

simple, and high throughput procedure for

the quality assessment of food supplements

using a high-performance thin-layer

chromatography (HPTLC)/bioautography with

multivariate statistics.

INTRODUCTION

RESULTS

➢ Due to several advantages such as minimum

requirements for sample preparation and minimal

amount of investigated sample, possibility of

selection of eco-friendly and harmless organic

solvents, in situ identification of target

compounds, multi detection of investigated

compounds, and low solvent consumption (200-

500 µL per sample) planar

chromatography/bioautography in combination

with chemometrics and SRD is recognized as

green technique.

➢ Methodology suggested in this study confirmed its

possible application in quality control of food

supplements.

Figure 3. Box and whisker plot of normalized SRD values

obtained by the sevenfold cross-validation; Sample

extracts for which the median SRD values are not

statistically significantly different at the predefined

significance level of p = 0.05 (tested by the sign test) are

grouped by dashed line squares.

Figure 4. ANOVA results performed on normalized SRD

score values. Factor effects are presented as level

arithmetic means and 95% confidence intervals (denoted as

vertical bars). SRD score values are plotted on y-axis. The

first factor (F1 – extraction solvent types) is depicted as

lines of different colors, while the second one (F2 –

oregano producer) is plotted on x-axis.

➢ Bioautography assays were developed for the

identification of constituents with radical

scavenging (DPPH assay), antimicrobial (Bacillus

subtilis, Escherichia coli, Micrococus luteus),

and enzymes (alpha-amylase) activities of

different oregano samples (Figure 1).

➢ The combination of chemical

screening/bioprofiling and chemometrics was

used for identification of target, most potent

compounds and additionally, search of the most

potent oregano samples.

➢ Chromatography/bioautography results have

been analyzed by the sum of ranking

differences in order to rank, group, compare

and select the best extraction procedure and

the most potent samples (Figure 2-4). Although

some exploratory, unsupervised chemometric

tools such as PCA and cluster analysis may

reveal similarities among samples, they do not

provide possibility for selection of the best and

the worst extraction solvents/producer.
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Figure 1. HPTLC chromatograms for six samples of oregano

obtained with different solvents (1 - methanol, 2 - ethanol, 3 -

ethyl acetate, 4 - acetone, 5 - dichlormethane); A – chemical

profile, B ‒ Bacilus subtilis..


