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ABSTRACT Figure 2. Compound Discoverer result browser showing peak deconvolution results for camphene as an example (RT=9.22 min, m/z 93.07002).
Overlaid XIC (extracted ion chromatogram) of m/z 93.07002 corresponding to camphene base peak ion in the analysed samples (A); results table
Oregano is widely used as flavouring ingredient for culinary purposes because of its organoleptic properties and enjoyable taste. with list of compounds detected and identified based on library search and retention index (B); El spectrum of camphene — measure vs NIST library
Oregano is a herb widely used as an ingredient in a variety of food and beverage commodities and is particularly vulnerable to fraud. (C) and PCA plot (D).
Adulteration of oregano can be accidental or intentional with the latter being price and demand driven. Leaves from other plants (e.g. olive o =
trees, thymes, maj.orarn, sumac, myrtle apd hazelquts) are frequently used as adulterant_s as they are difficult to detect by visual inspection. T CER i T e Y, el I eI
Oregano adulteration is commonly investigated using analytical methods such as gas of liquid chromatography coupled to mass spectrometry Ty TT——— -x
(GC-MS, LC-MS) that can easily identify chemical components representative for various adulterants used in ground oregano. Chromatograms > % ] [Mass Spectrum | ] SR
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The oregano aroma derives from a complex mixture of volatiles, mainly monoterpenes and sesquiterpenes that can be easily extracted and [ oregano o - o | | | C 1
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concentrated in one single step using the headspace solid phase microextraction (HS-SPME) technique. This technique allows for sample o e=l A 2 o MO Qpostun
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extraction and concentration in a single step simplifying the sample preparation step. Confident detection of the volatile compounds can be e g ] g 1018 ey
. . . . . . . ON @88 oregano g g ™ r T =
achieved through the high resolution accurate mass Thermo Scientific™ Orbitrap™ technology coupled with gas chromatography. wo st S 0 ] : 1 ,_”1 Lo NIST spectrum
In this study the Orbitrap technology coupled with SPME Arrow extraction was used to assess the volatile profile of oregano. £ S
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assessment and multivariate statistical analysis. Principal component analysis (PCA) resulted in identification of the main components that are R (i) . y o
responsible for the differences observed between the samples. Thymol methyl ether, usually present in coriander seed and thyme oil, resulted Input Files L — — mvn x
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vial (vials P/N 10-CV, caps P/N 20-MCBC-ST3). Each jar was well mixed to homogenize the matrix before weighing. A blend (pooled sample - . , =
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Although differences can be visually seen in the TIC comparison, it is essential that all features are extracted from the data and analysed = 12110122
statistically. Compound Discoverer was used to extract, deconvolute and identify the unknowns basing on mass spectral library (NIST 2017). £ 60 2605426 e oo 1?
Compounds were scored based on the total score (derived from a combination of library search index score, high resolution filtering (HRF) 3 jz ooty o
value and presence/absence of the molecular ions) as well as retention index difference from expected values. An example of such peak 2 20 |
identification workflow is reported in Figure 2 for Camphene. 20 0.40476 ppm 13612469
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The Wlde dynamlc range and the <1 ppm maSS accuracy ensured the detect|0n Of Compounds present at hlgh and IOW Concentrat|0ns. 12 7‘1._0_4916 87.04405 I II ) I 1‘0?_:99675 “]23/',‘]0789 0.251%9 ppm 147.06550 153.99158 16296956 170_9_9_213 176.98508 18_L22366 191.00093 197'.85515
o e e e o e e e e e e o e o e e o o e o oo e e o o o e o e o e e o o o e o o e o e o o e e o e o o
70 80 90 100 110 120 130 140 150 160 170 180 190 200
m/z
Statistical Analysis CO N C LU S I O N S
Multivariate statistical analysis was carried out using Compound Discoverer. The PCA is a well known statistical approach that allows easy = The results presented in this study indicate that the Exactive GC hybrid quadrupole-Orbitrap mass spectrometer, in combination with
highlight variation between sample groups and allows visualisation of strong patterns in complex datasets. By employing variance analysis in SPME Arrow technology and Compound Discoverer software is a powerful combination with significant potential for the detection of
Compound Discoverer, significant differences observed between the volatile profiles of oregano samples could be related to the different food authenticity and integrity, and especially so when using an integrated omics approach for profiling complex samples and
varieties of oregano. Carvacrol is predominant in sample 1 while thymol is present at high concentrations in sample 2 as shown in Figure 1. identifying unknown peaks that can be intentionally added with fraudulent purposes.
The predominance of one component over the other also changes with the sample group analysed. To further assess this, differential _ _ . _ - .
analyses was carried out using the Volcano plots, useful to quickly identify changes in large data sets composed of replicate data. V-plots " The power of routine high resolving power and consistent low ppm mass accuracy as wgll as the W'd_e linear and mtraspecftrum
show the main components that are responsible for sample diversity between 2 sample groups (binary comparison). As an example, the dynamic range allows for a large number of compounds to be detected regardless of their concentration or matrix complexity.
Volcapo plot obtqlned by comparing sgmple 1 and §ample 2 is reported in Figure 3. Putative identification for selected compoupds (light bIl_Je = Rapid change-over over from EI (important for spectral library search) to softer ionisation such as PCI and the availability of the
dots) is reported in the result table. This way, an unique compound, thymol methyl ether, was detected only sample group 2 (Figure 4). This retention index information allow for confident compound identification with unprecedented ease.

component mainly originates from coriander seeds and thyme oil, suggesting that it could have been added for fraudulent purposes.
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molecular ion of a chemical as only molecular ions will generate adducts formation. Unlike softer El ionisation at lower €V energies, in PCI
experiments with methane as the reagent gas three adducts are typically observed: [M+H]*, [M+C,H;s]*, [M+C3Hs]*. Figure 4 shows El and PCI
spectra of eugenol with these adducts. The presence of these adducts confirm m/z 136.12469 as the molecular ion for camphene (RT=9.22 TRADEMARKS/LICENSING
min).
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