S1. Result
S1.1. FT-ICR MS chromatograms

Mentha piperita L.
Green colour chromatogram — MM E (mint extract from control crop)
Violet colour chromatogram — MF E (mint extract from common crop)

ESI+

Grey colour chromatogram — theoretical peak obtained by the computer program
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Figure S1. (a) and (b) — entire mass spectra obtained on positive ionization.
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Figure S2. Chlorogenic acid (CieHisOy) — m/z is 355.10, ESI+.
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Figure S3. Caffeic acid (CoHsOs) — m/z is 181.05, ESI+.
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Figure S4. Rosmarinic acid (CisHi60s) — m/z is 361.09, ESI+.
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Figure S5. Isoquercitrin (C21H20012) — m/z is 465.10, ESI+.
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Figure S6. Luteolin + Kaempferol (CisH100s) — m/z is 287.06, ESI+.
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Figure S7. Quercetin (CisH1007) — m/z is 303.05, ESI+.
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Melissa officinalis L.

Green colour chromatogram — MLM E ( lemon balm extract from control crop)

Figure S8. Ferulic acid (CisH1006) — m/z is 195.07, ESI+.

Brown colour chromatogram — MLF E ( lemon balm extract from common crop)
Grey colour chromatogram — theoretical peak obtained by the computer program
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Figure S9. (a) and (b) — entire mass spectra obtained on positive ionization.
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Figure $10. Chlorogenic acid (C16H1809) — m/z is 355.10, ESI+.
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Figure S11. Caffeic acid (CoHsOs) — m/z is 181.05, ESI+.
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Figure S12. Rosmarinic acid (CisH1608) — m/z is 361.09, ESI+.
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Figure S13. Isoquercitrin (C2iH20012) — m/z is 465.10, ESI+.




Intens,

Weliss_M_ES| pozitiv_000D01.d: +MS

x108 4 287055067
]
1
287.285504
2] 287.070556
287.1488% 287.200822
287.089100 Breruis
0l f T s T L ? 7 7
2870 287.1 287.2 2873 2874 miz
X107 Telisa_L_[MIA]_ESI pozitiv_DD00OL.: +1AS
1.0 287.055084
08
05
04 287.285535
02 287.104413
2571452590, 287200572 287.236942
00 A\ A
287.0 287.1 287.2 2873 287.4
Weliza_L_[MM)_ES|poatD0001. &-CEIDG Nk, 287055014
- 267.055014
o004 Molecuiar formula:  CzHyOg
Charge: 1 2 M-nH
1000 neutral mfz
Moncisotopic: 286.047738 287055014
gl Average: 286236876 2687244268
Norminal: 286 286
n I
287.0 287.1 2872 2873 287.4 miz
Figure S14. Luteolin + Kaempferol (CisH100s) — m/z is 287.06, ESI+.
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Figure S15. Quercetin (CisH1007) — m/z is 303.05, ESI+.
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Figure S16. Ferulic acid (CisH1006) — m/z is 195.07, ESI+.
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Figure §17. p-Coumaric acid (CoHsOsz) — m/z is 165.05, ESI+.
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Figure S18. Rutin (C2zH30016) — m/z is 611.16, ESI+.




Mentha piperita L.
Green colour chromatogram — MM E ( mint extract from control crop)
Violet colour chromatogram — MF E ( mint extract from common crop)
Grey colour chromatogram — theoretical peak obtained by the computer program
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b. MF E mass spectrum

Figure S19. (a) and (b) — entire mass spectra obtained on negative ionization.
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Figure 520. Chlorogenic acid (CisH1sO9) — m/z is 353.09, ESI-.
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Figure S21. Caffeic acid (CoHsOs)- m/z is 179.03, ESI-.
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Figure S22. Rosmarinic acid (CisHi6Os) — m/z is 359.08, ESI-.



Intens.
x105

209

Menta_M_ESI negativ_000002.d
m/z 463.087837

9 cnts

0.604052%

Manta_M_ESI negativ_000002 d: -MS

4632

4634 4636 mz

462.521187

Menta_|

L

AM)_ESI negativ_000001.d

m/z 463.087837
263322 cnts

0.4235;

Menta_L_[MM)_ES| negativ_000D01 d: -MS

463.4 4636 mz

20004

1500 4

1000 4

500

1
463.083200

Wenta_L_[MM)_ESInegativiD0001.d-CZHAD T, M-nH, 463 088200

wolecular formula:  CaqHapO12

Charge: -1 £ M-nH -
neutral mfz

Monoisotopic: 464,095476 463088200

Average: 464,377128 463,350736

Nominal: 464 463

463.0

4832

4834 4636 mz

Figure S23. Isoquercitrin (C21H20012) — m/z is 463.09, ESI-.
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Figure S25. Quercetin (Ci1sH1007) — m/z is 301.04, ESI-.
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Figure 526. Ferulic acid (CisH1006) — m/z is 193.05, ESI-.
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Figure S27. p-Coumaric acid (CoHsOs) — m/z is 163.04, ESI-.
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Figure S28. Protocatechuic acid (C7HeOs) — m/z is 153.02, ESI-.
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Figure S29. Rutin (CoHsOs) — m/z is 609.15, ESI-.

Melissa officinalis L.

Green colour chromatogram — MLM E (lemon balm extract from control crop)
Brown colour chromatogram — MLF E (lemon balm extract from common crop)
Grey colour chromatogram — theoretical peak obtained by the computer program
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Figure S30. (a) and (b) — entire mass spectra obtained on negative ionization.
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Figure S31. Caffeic acid (CoHsOs) — entire chromatogram, m/z is 179.03, ESI-.
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Figure S32. Caffeic acid (CoHsOs) — m/z is 179.03, ESI -.
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Figure §33. Chlorogenic acid (CisH180v) — m/z is 353.09, ESI —.
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Figure S34. Rosmarinic acid (CisHi60s) — m/z is 359.08, ESI-.
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Figure S35. Isoquercitrin (C2iH20012) — m/z is 463.09, ESI-.
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Figure S36. Luteolin + Kaempferol (C1sH100s) — m/z is 285.04, ESI-.
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Figure S§37. Luteolin + Kaempferol (CisH100Os) — entire chromatogram, m/z is 285.04, ESI-.




\ﬂlansﬁ 1 i Meliza_M_ES| negativ_00000L.d: -MS
X0 301035445
34
2 ot
1] I
301071878 sl ks
301377816 301626501 301574847
0 T dirus, ..1_l I.. LA, s A A Moot whdihe stk y) et o i dvcoalb Lttt e Mot B M A i T
; X } : f ¥ 4
301.0 N2 3014 3016 N8 3020 3022 miz
%108 5 Meliza_L_IMM]_ES! negativ_000004.d: M5
49 301035439
3]
24
301071843
14 i
302038783
301.256250 301.439803 301675714 A3-92.374543 302183458 302.230905
0 Rty L 4t A " s A " L Py 1
f i ; ; ¥ ; i
301.0 301.2 3014 3016 301.8 302.0 3022 mz
E Meliss_L_[MM)_ESInegativD0004 6-CEH DT, M-nH, 301 035378
301035376 -
2000 Molecular formula:  C5Hqq07
1500 4 Charge: A $ M-nH -
neutral mfz
1000 q Monaisotopic: 302.042653 301.035376
e Average: 302.235230 301.223888 1-
S0 302.038745
Nominal: 302 301 4
0 T T T T T T T
301.0 3z 3014 N6 3.8 3020 022 mz
Figure S38. Quercetin (CisH1007) — m/z is 301.04, ESI-.
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Figure S39. Ferulic acid (Ci1sH1006) — m/z is 193.05, ESI-.
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Figure S40. p-Coumaric acid (CoHsOs) — m/z is 163.04, ESI-.
Intensc. Al Meliza_M_ES| negativ_000001.d: -MS
x10-
Melisa_M_ESI negativ_000001.d
151 m/z153.019729
| 88816 cnts
0.216925%
1.0+ v
0.5+
og T T T T T
153.02 153.04 153.06 153.10 miz
%1057 Melisa_L_[MM)_ES| negativ_000004.d: -MS
153.049307
204 153.020384
159
Melisa_L_(MM)_ESI negativ_000004.d
107 mfz153.019486
7| 60085 cnts
051 u.ﬂaus% o V wal ‘l'”
0.0 T w W ‘ u \[ w UWY T T T T
153.02 153.04 153.08 15310 miz
= Melisa_L_[MM]_ESInezativd}0004 d-CHED4 MnH, 153.013332
153.019332
200 Molecular formula:  C7HgOs
1500 Charge: -1 = M-nH -
neutral mfz
1000 4 Monoisotopic: 154026609 153.019332
<00 Average: 154,120415 153.113023
Nominal: 154 153
0 - T T T
18302 18204 18306 18210 miz
Figure S41. Protocatechuic acid (C7HeOs) — m/z is 153.02, ESI-.
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Figure S42. Rutin (CoHsOs) — m/z is 609.15, ESI-.
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Figure 543. A two-way interaction boxplot for polyphenols assessed in peppermint.
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Figure S44. A two-way interaction boxplot for polyphenols assessed in lemon balm.
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Figure 545. A two-way interaction boxplot for peppermint in relation to the type of fertilizer.
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Figure S46. A two—way interaction boxplot for lemon balm in relation to the type of fertilizer.

S1.3. Ascorbic acid standard and correlation with the antioxidant activity
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Figure S47. Calibration curve for ascorbic acid (vitamin C) - Antioxidant action in 50% ethanol.

51.4. Trolox standard and correlation with the antioxidant activity
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Figure 548. Calibration curve for trolox - Antioxidant action in 50% ethanol.

S1.5. Ferrous sulfate standard and correlation with the antioxidant activity
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Figure S49. Calibration curve for ferrous sulfate - Antioxidant action in 50% ethanol.

Table S1. Correlation coefficients between TFL, TPC and antioxidant assay methodologies.

Correlation r R2 R2 (%)
TFL vs. DPPH -0,62 0,39 38,81
TFL vs. ABTS -0,68 0,46 46,10

TFL vs. FRAP -0,94 0,87 87,42




TPC vs. DPPH -0,68 0,46 46,38
TPC vs. ABTS -0,64 0,41 41,22

TPC vs. FRAP -0,89 0,80 79,92
DPPH: 2,2-diphenyl-1-picryl-hydrazine; ABTS: 2,20-azinobis-3-ethylbenzotiazoline-6-sulfonic acid; FRAP: ferric reducing antioxi-
dant power; r: Pearson correlation coefficient; R2: coefficient of determination; R2 (%): coefficient of determination expressed as a
percentage.

Figure S50. Superposition of predicted poses (purple) on initial conformations (green). (a) — SIRT1-
resveratrol; (b) — SIRT5-resveratrol; (c) — SIRT6-quercetin; (d) — SIRT6-catechin gallate.

Table S2. Predicted dissociation constants (Kd) calculated using molecular docking experiments.

Kd (uM)
. SIRT1 (acti-  SIRTS5 (acti-  SIRT6 (acti- SIRT6 (in-
Ligand s
vator) vator) vator) hibitor)
Caffeic acid 5.402 27.400 25.182 19.984
Chlorogenic acid 1.307 5171 14.307 4.752
Ferulic acid 4.208 36.321 64.040 29.913
Isoquercitrin 0.255 0.968 18.397 50.222
Kaempferol 0.063 2.764 12.479 10.594
Luteolin 0.105 1.458 19.716 4.618
p-Coumaric acid 3.920 64.148 7.688 47.342
Pmto:;t?hmc 50.819 60.981 27.032 66.015

Quercetin 0.163 2.903 22.989* 8.579



Rosmarinic acid 0.086 0.749 1.999 0.842

Rutin 0.076 0.377 2.584 1.513
Resveratrol* 0.144 150.000 - -
Catechin gallate* - - - 0.398

* — positive control.

Table S3. Predicted free energies of binding using MM/PBSA calculations after 1 ns molecular dynamics simulations.

Free energy of binding (kcal/mol)
SIRT1 (acti- SIRTS5 (acti- SIRT6 (acti- SIRT6 (in-
vator) vator) vator) hibitor)

Ligand

Rosmarinic -30.038 57.254 -62.288 0281
acid
Resveratrol* 7.564 -45.598 - -
Quercetin®* - - -56.360 -
Catechin gal-
late*
* — positive control.

- - - -4.543

S.2. Materials and methods
S5.2.1. Assessment of control soil composition

Soil samples have been taken from several areas at a depth of 10-15 cm and the concentrations of micro and
macroelements were assessed. These determinations were done at Physico-Chemical Analysis Laboratory for Soil Sci-
ences, Agrochemistry and Environmental Protection (LAFC) within the National Research-Development Institute for
Pedology, Agrochemistry and Environmental Protection (ICPA) represented by Head of Laboratory, Dr. Nicoleta Vrin-
ceanu, as executor of the tests.

The date of sample receiving was 06.17.2021, and the date of completion was 07.07.2021.

The parameters evaluated to determine soil quality were: determination of pH in aqueous suspension 1: 25
(STAS 7184-13), humus content by wet oxidation (STAS 7184/21-82; PTL 12), total nitrogen (Kjeldahl method; STAS
7184/2-85), mobile phosphorus (P — ammonium acetate-lactate extraction; STAS 7184/19-82; PTL 19), potassium (K -
ammonium acetate-lactate extraction; STAS 7184/18-80; PTL 22), determination of electrical conductivity and estima-
tion of total soluble salt content (Res. cond. — STAS 184/7-87 chap. 3.2; PTL 07), and the content of mobile forms (copper,
iron, manganese, zinc) extractable in EDTA solution (PTL 32, ed.2 and 3, rev. 0 and 1).

5.2.2. Assessment of fertilized soil composition

Formula of Bio-Fertil, 20 (produced in Romania by controlled decomposition of manure): nitrogen (N) — 30
mg/100 g; potassium (K) — 5.4 mg/100 g; phosphorus (P) — 6 mg/100 g; zinc (Zn) — 102 mg/Kg; copper (Cu) — 4.6 mg/Kg;
iron (Fe) - 10.1 mg/Kg; pH -7; organic matter - minimum 50%.

The NPK 20-20-20 fertilizer mixture contains the following trace elements: 20% Nitrogen (N) (Nitric nitrogen
—5.5%, Ammonium nitrogen — 2.5%, Urea nitrogen — 12.0%), Phosphoric anhydride (P20s) soluble in water (20%), Phos-
phoric anhydride (P20s) soluble in neutral ammonium citrate and water (20%), Potassium oxide (K20) soluble in water
(20%), Boron (B) soluble in water (0.020%), Copper (Cu) soluble in water (0.004%) [100% chelated with EDTA —0.004%],
Iron (Fe) soluble in water (0.041%) [66% chelated with EDTA - 0.027%, 34% chelated with EDDHA - 0.014%], Manga-
nese (Mn) soluble in water (0.025%) [100% EDTA chelated — 0.025%], Molybdenum (Mo) soluble in water (0.002%), Zinc
(Zn) soluble in water (0.015%) [100% EDTA chelated — 0.015%].

5.2.3. Assessment of microelements from fertilized crops

The date of sample receiving was 07.12.2021, and the date of completion was 08.05.2021.

Nitrogen (Kjeldahl method; SR EN ISO 20483:2014; PTL 11), phosphorus (colorimetric method, with ammonium
metavanadate, PTL 20), potassium and calcium (flame spectroscopic determination, PTL 24), magnesium (flame atom-
ization atomic absorption spectrometry, PTL 24), copper, iron, manganese, zinc (atomic absorption spectrometry PTL
30) were determined.



5.2.4. UHPLC methodology

The method used to prepare injection solutions was as follows: 1 mg/mL stock solutions of each standard com-
pound were obtained in methanol and kept refrigerated at 4°C until use. The concentration of each level of the calibra-
tion curves are presented in Table S4. The solutions were obtained by diluting in the first line of the mobile phase
gradient (methanol-water, 9:1). The samples were dissolved in the same mixture of methanol-water (9:1) and filtered
through 0.2 um syringe filters (Acrodisc MS Syringe Filters WWPTFE Membrane) prior to injection..

Table S4. Calibration curve concentration by level (expressed in pg/g) and purity (%).

Level PRO CHL CAF Ccou FER RUT ISO ROS LUT QUE KAE
99% 98% 99% 99% 98% 94% 87% 96% 99% 95% 99%

1 5.05 4.90 4.95 5.00 4.90 4.70 2.18 4.80 1.98 4.75 0.20

2 10.10 9.80 9.90 10.00 9.80 9.40 4.35 9.60 3.96 9.50 0.40

3 20.20 19.60 19.80  20.00 19.60 18.80 8.70 19.20 7.92 19.00 0.79

4 50.49 49.00 49.50  50.00 49.00 47.00 21.75 48.00 19.80 47.50 1.98

PRO - Protocatechuic acid, RUT - Rutin, CAF — Caffeic acid, CHL - Chlorogenic acid, LUT - Luteolin, KAE — Kaempferol, ROS -
Rosmarinic acid, QUE — Quercetin, ISO - Isoquercitrin, FER — Ferulic acid, COU - p-Coumaric acid.

LC conditions

All separations were performed on the ACQUITY Arc System equipped with an ACQUITY QDa Detector. Em-
power 3 Software was used for data acquisition and processing. The Column used is a CORTECS Cis, 4.6x50 mm, 2.7
pum. Solvents used were ammonium formate 10 mmol (solvent A) and acetonitrile (solvent B) with a flow rate of 0.5
mL/min. The volume injected was 5 uL and analysis time was 21 min. The gradient conditions were: 0 min 8% B, 8 min
20% B, 16 min 27% B, 19 min 60% B, 20 min 60% B, 21 min 8% B.

MS conditions
Ionization mode ESI-

All compounds were satisfactorily separated. Chromatogram and retention times are presented below (Figure
S51 and Table S5).
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Figure S51. Standard chromatogram.



Table S5. Retention times.

Compound name

Retention time (Rt-Min)

Protocatechuic acid
Chlorogenic acid
Caffeic acid
p-Coumaric acid
Ferulic acid
Rutin
Isoquercitrin
Rosmarinic acid
Luteolin
Quercetin
Kaempferol

2.266
3.290
4.684
6.780
7.724
8.193
8.653
9.898
14.671
14.850
18.741




