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Times node with the adaptive curve algorithm. A maximum RT shift of 0.5 min and a mass
tolerance of 5 ppm were applied to ensure accurate peak matching.

Compound detection was performed with the Detect Compounds node using a
mass tolerance of 5 ppm, minimum peak intensity of 100,000, at least four scans per
peak, and a signal-to-noise threshold of 1.5. The adducts considered included [M — H]~,
[M +FA — H]™ and [M — 2H]*", appropriate for negative ion mode with formic acid in
the mobile phase.

Detected compounds in each sample were grouped using the Group Compounds
node with a mass tolerance of 5 ppm and a retention time tolerance of 0.2 min. The peak
alignment option was disabled to preserve the retention time corrections applied in the
preceding alignment node.

The Fill Gaps node was applied to recover missing features across samples, using a
5 ppm mass tolerance to ensure consistent compound detection in the data matrix.

The Mark Background node flagged features present in blanks to identify background
signals, using a Sample/Blank ratio of 5, a Blank/Sample ratio of 0, and hiding background
features to improve data quality.

Compound identification was enhanced by the Search mzCloud node, which matched
MS/MS spectra against the mzCloud spectral library using the HighChem HighRes al-
gorithm. Searches spanned all compound classes with precursor and fragment mass
tolerances set at 10 ppm, without additional filtering to maximise identification coverage.

The Predict Compositions node was set with a mass tolerance of 2 ppm and maximum
elemental counts as follows: Cgy, Higp, N5, O49, P5, Ss. These limits reflect the expected
chemical space of plant metabolites.

For the Search ChemSpider node, databases selected to cover plant metabolomics
included BioCyc, PlantCyc, Phenol-Explorer, FooDB, and MassBank.

The Apply mzLogic node integrated spectral matching, isotope patterns, and predicted
compositions to refine compound identifications using a 10 ppm mass tolerance. Additional
nodes—Apply Spectral Distance, Merge Features, and Assign Compound Annotation—
were included.

In the Assign Compound Annotation node, five data sources were used: mzCloud
Search, mzVault Search, MassList Search, Predicted Compositions, and ChemSpider Search.

The Search Mass Lists node utilised the Arita Lab 6549 Flavonoid Database.masslist
with a 5 ppm mass tolerance. Finally, the Calculate Mass Defect node was added with
default parameters.

2.6. GC-gMS Analysis

VOCs were extracted by HS-SPME and analysed by GC/MS as follows. In a 20 mL
headspace glass vial with a screw-top PTFE septum (Supelco®, Bellefonte, PA, USA), 1 g of
each different sample was weighted. Migration of VOCs to HS was prompted by putting the
sample at 40 °C for 10 min in the dry block-heater of the GC instrument. VOCs adsorption
was achieved by inserting a DVB/CAR/PDMS (50/30 pm) fiber into the vial for 20 min at
40 °C. For VOCs desorption, the fiber was mechanically introduced into a split-splitless
injector, at 230 °C for 10 min, of an Agilent 7890A GC (7890A, Agilent Technologies, Santa
Clara, CA, USA) hyphenated to a 5975A MS (5975A, Agilent Technologies, Santa Clara, CA,
USA) and separated by using a capillary column HP-Innowax (30 m x 0.25 mm X 0.5 um)
(Supelco®, Bellefonte, PA, USA).

Oven temperature was first set at 50 °C for 2 min, then at 150 °C at 10 °C min~!

and
240 °C at 15 °C min~!. Helium at a flow rate of 1 mL min~! served as the carrier gas.
Ion source and quadrupole temperatures were set at 230 and 150 °C, respectively, while
the MS operated at 70 eV. VOCs were identified or tentatively identified by comparing
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Figure 7. PLS-DA based on HS-SPME/GC-MS analysis. The score scatter plot (A) is coloured to
distinguish microgreen (M, green), vegetative (V, orange) e, and reproductive (R, fuchsia) stages. The
loading scatter plot (B) highlights isothiocyanates.
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Figure 8. Chemical structures of isothiocyanate biomarkers identified by pseudo-targeted PLS-DA in
plant extracts collected at the microgreen, vegetative, and reproductive stages.






