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Contemporary metabolomic fingerprinting is based on multiple spectrometric and chromatographic
signals, used either alone or combined with structural and chemical information of metabolic
markers at the semiqualitative level. However, signal shifting, convolution, and matrix effects may
compromise metabolomic patterns. Recent increase in the use of qualitative metabolomic data,
described by the presence (1) or absence (0) of particular metabolites, demonstrates great potential
in the field of metabolomic profiling and fingerprint analysis.
The aim of this study is a comprehensive evaluation of binary similarity measures for the
elucidation of patterns among samples of different botanical origin and various metabolomic
profiles.
Nine qualitative metabolomic data sets covering a wide range of natural products and metabolomic
profiles were applied to assess 44 binary similarity measures for the fingerprinting of plant extracts
and natural products. The measures were analyzed by the novel Sum of Ranking Differences method
(SRD), searching for the most promising candidates.
SRD and analysis of variance (ANOVA) revealed that Baroni-Urbani-Buser (BUB) and HawkinsDotson (HD) similarity coefficients were the most consistent measures while Dice (Di1), Yule (Yu),
Russel-Rao (RR), and Consonni-Todeschini 3 (CT3) were ranked the worst. ANOVA revealed that
concordantly and intermediately symmetric similarity coefficients are better candidates for
metabolomic fingerprinting than the asymmetric and correlation based ones. The fingerprint
analysis based on the BUB and HD coefficients and qualitative metabolomic data performed equally
well as the quantitative metabolomic profile analysis.
Fingerprint analysis based on the qualitative metabolomic profiles and binary similarity measures
proved to be a reliable way in finding patterns in metabolomic data.
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