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The supplementary material comprises four Supplementary Figures:

Figure S1: 2D data elaboration work-flow adopted to comprehensively map tea primary metabolites signatures,
by adopting a combined Untargeted and Targeted UT template matching approach.

Figure S2: schematic diagram of the extraction and derivatization procedure.
Figure S3: experimental results on targeted primary metabolites extraction yields.

Figure S4: method repeatability is indicated in terms of % relative standard deviation (%RSD) for both
chromatographic dimensions (1tR and 2tR) and for % response, collected from UT peak-regions.
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Figure S1. 2D data elaboration work-flow adopted to comprehensively map tea primary metabolites
signatures, by adopting a combined Untargeted and Targeted UT template matching approach.
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Untargeted Template Construction (GC Investigator™)
Beginning with 41 chromatograms preprocessed as follows:
—file import, rasterization, and colorization

-baseline correction

-2D peaks detection and integration

Comprehensive pair-wise peak matching

—determination of reliable registration peaks

-alignment of 2D chromatograms

—generation of a composite chromatogram

—definition of pattern of peak-regions for all blobs
—building of template reliable peaks and peak-regions

Target Template Construction (GC Image™)
-Linear Retention Index (/) calibration
—Compound identification (NIST Algorithm)

—Addition of known targeted compounds to the UT template

]

Cross-Sample Analysis (GC Investigator™) 41 runs
—template matching for reliable UT peaks and peak-regions
—alignment of peak-regions relative to matched peaks
-save processed chromatograms

|

K Output Data Matrix (41 x760)
Data elaboration and MVA

Visual Features, Image Comparison (GC Image™)
Comparative visualization and pattern alignment
between pre-processed image pairs

Prompt visualization of pattern differences and
identification of UT features
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Extraction

Derivatization
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sExtraction of 0.500 g of dried tea leaves with 5.00 mL of ultrapure water
sUltrasound assisted extraction 40 kHz for 15" at 70°C

sCentrifugation at 5,500 rpm for 10' and collection of the supernatant
sFiltration on Nylon filters 20 um pores

*Up to 10 successive independent extractions for exhaustiveness study

*1.00 mL of water extracts - first five extraction steps (5.00 mL total) dried under gentle nitrogen stream
sAddition of 20 uL of 4-chlorophenylalanine (15)

sAddition of 45 uL of MOX solution (20 mg/mL in pyridine) left to react at 60°C for 2 h in closed vials
sAddition of 60 uL of BSTFA - left to react at 60°C for 1 hour in closed vials

sAddition of 5 pL of 1,4-dibromobenzene and dilution with dichloromethane up to 200 uL final volume

Figure S2. schematic diagram of the extraction and derivatization procedure.
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Figure S3. extraction yield results according to Figure S2 process; rows indicate relative metabolite
concentration, while each column shows the relative amount by extraction step (from 1 to 10). All
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. Maximum normalized response

Normalized response 0.01
. Normalized response 0.00

targeted compounds were extracted completely by step #9.
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1t, %RSD - UT peak-regions (n=760)
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Figure S4. method repeatability is indicated in terms of % relative standard deviation (%RSD) for
both chromatographic dimensions (1tR and 2tR) and for % response, collected from UT peak-regions.
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2ty %RSD - UT peak-regions (n=760)

Percent Response %RSD
UT peak-regions (n=760)

Statistic %RSD
No. of observations 760
Minimum 0.0341
Maximum 1.9794
1st Quartile 0.2243
Median 0.3174
3rd Quartile 0.4492
Mean 0.3889
Variance (n-1) 0.0696
Standard deviation (n-1) 0.2638

Statistic %RSD
No. of observations 760
Minimum 0.9833
Maximum 8.0914
1st Quartile 2.2486
Median 2.9435
3rd Quartile 3.7709
Mean 3.1534
Variance (n-1) 1.2623
Standard deviation (n-1) 1.1235

Statistic RSD%
No. of observations 760
Minimum 1.4134
Maximum 62.4575
1st Quartile 10.6071
Median 15.8763
3rd Quartile 23.3992
Mean 17.6463
Variance (n-1) 88.3691
Standard deviation (n-1) 9.4005
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