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Bioactivity of Plants Grown in Wild and Controlled Environments  

Supplementary Table S4. Phenolic compounds identified by LC-MS in the ethanolic extracts of Sisymbrium irio leaves and identification basis 

Phenolic compound Retention 
time (min) 

Formula Adduct Mass m/z a m/z (Delta) 

(ppm) 

Fragment b Identification basis 

4-hydroxybenzoic acid 5.40 C7H6O3 [M-H]− 137.02362 -5.83396 93.03348 

 

Molecular ion [M-H]− m/z 137 and its characteristic product ion 93, 

generated by the loss of the CO2 group 

Vanillic acid 6.31 C8H8O4 [M-H]− 167.03498 -3.96913 152.00996 Molecular ion [M-H]− m/z 167 and its characteristic product ion 152 

due to the loss of CH4 

Procyanidin B1 6.45 C30H26O12 [M-H]− 577.13495 -0.34874 289.07208 Molecular ion [M-H]− m/z 577 and the fragment ion at m/z 289, formed 

through quinone methide fragmentation (QM) of the parent ion. 

Chlorogenic acid 6.59 C16H18O9 [M-H]− 353.08792 1.43837 191.02567 Molecular ion [M-H]− m/z 353 and a fragment of m/z 191 (C7H11O6) 

corresponding to [Quinic acid-H] 

Gallocatechin (-) 6.67 C15H14O7 [M+H]+ 307.08123 -2.26035 139.03884 Molecular ion [M+H]− m/z 307, and fragment m/z 139, that is probably 

produced due to the cleavage of C-ring via Retro Diels-Alder (RDA) 

mechanism fission [91] 

Caffeic acid 6.81 C9H8O4 [M-H]− 179.03448 -2.76559 135.04436 Molecular ion [M-H]− m/z 179 and its characteristic product ion 135, 

due to the loss of the CO2 group 

Epicatechin (-) 7.00 C15H14O6 [M+H]+ 291.08615 -0.54581 139.03882 Molecular ion [M+H]− m/z 291, and fragment m/z 139, that is probably 

produced due to the cleavage of C-ring via Retro Diels-Alder (RDA) 

mechanism fission [91] 

Delphinidine 7.47 C15H10O7 [M+H]+ 303.05054 2.00333 257.04648 Molecular ion [M-H]+ m/z 303, and fragment ion [M-CO-H2O]+ (m/z 

257) 

Narirutin (Naringenin-7-

O-rutinoside) 

7.55 C27H32O14 [M+H]+ 581.18648 3.08104 271.06211 Molecular ion [M+H]+ m/z 581 and m/z 271, due to the loss of 308 Da 

(rutinose) 

Pelargonidine 7.56 C27H30O15 [M+H]+ 595.16528 -2.42514 271.06010 Molecular ion [M+H]+ m/z 595, and fragment ion at m/z 271, attributed 

to pelargonidine, that correspond to the loss of two hexoses ([M+H-

324]+) 

Trans-p-coumaric acid 7.73 C9H8O3 [M-H]− 163.03946 -3.74614 119.04927 Molecular ion [M-H]− m/z 163 and its characteristic product ion 119, 

due to the loss of the CO2 group 

Kaempferol-3-O-

rutinoside 

8.19 C27H30O15 [M-H]− 593.15167 0.81322 285.04099 Molecular ion [M-H]− m/z 593, and m/z 285 corresponding to a 

deprotonated kaempferol aglycone, and further loss of  the rutinoside 
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moiety   

Astragalin (kaempferol-3-

O-glucoside) 

8.21 C21H20O11 [M-H]− 447.09369 0.91472 255.02924

  

Molecular ion [M−H]− m/z 447 and m/z 255, corresponding to the loss 

of CH2O from the aglycone (30 Da) [92] 

Isoquercetin (Quercetin-

3-O-glucoside) 

8.23 C21H20O12 [M-H]− 463.08820 2.52640 302.03699 Retention time after the “−7−O− isomer”, molecular ion [M-H]− m/z 

463, and m/z 302, corresponding to the aglycone of quercetin following 

the loss of a hexose ([M-H-162]− 

Isorhoifolin (Apigenin-7-

O-rutinoside) 

8.45 C27H30O14 [M+H]+ 579.17083 -2.30566 271.05913 Molecular ion [M+H]+ m/z 579, and m/z 271, due to the loss of 308 Da 

(rutinose) 

Trans-ferulic acid 8.50 C10H10O4 [M-H]− 193.05063 −2.45718 134.03690 Molecular ion [M-H]− m/z 193, and m/z 134 corresponding to the loss 

of CO2 and CH3 

Sinapic acid 8.51 C11H12O5 [M-H]− 223.06120 -1.28626 121.02821 Molecular ion [M-H]− m/z 223, and the loss of 2CH3-CO2-CO (m/z 

121) [93] 

Apigenin-7-O-glucoside 8.57 C21H20O10 [M+H]+ 433.11292 -2.54805 271.05963 Molecular ion [M+H]− m/z 433, and m/z 271 corresponding to the 

aglycon apigenin, by the loss of glucose (162 Da) 

Isovitexin (Apigenin-6-C-

glucoside) 

8.58 C21H20O10 [M-H]− 431.09837 0.39726 311.05586 Molecular ion [M-H]− m/z 431, and m/z 311[M-H-120]− that 

correspond to the loss of sugar, typical of C-linked hexoside group 

Apigenin 8.59 C15H10O5 [M+H]+ 271.06010 -2.96741 153.01779 Molecular ion [M+H]− m/z 271, and m/z 153, which refers to 1,3A+, 

which is formed as a result of the cleavage of the bond between the 1st 

and 3rd carbon atoms of the middle ring (C-ring), while the charge is 

retained on the A-ring side of the compound [94] 

Genistin 8.60 C21H20O10 [M+H]+ 433.11292 -0.57514 271.05276 Molecular ion [M-H]+ at m/z 433 and fragment m/z 271 [M-H-162]+ via 

the loss of a glucose moiety [95] 

Narcissin (isorhamnetin-

3-O-rutinoside 

8.66 C28H32O16 [M-H]− 623.16199 0.36476 315.05139 Molecular ion [M-H]− at m/z 623 and fragment m/z 315 [M-H-308]− 

due to the loss of rutinose 

Isorhamnetin-3-O- 

glucoside 

8.67 C22H22O12 [M+H]+ 479.11774 -5.33328 314.04263 Molecular ion [M+H]+ m/z 479, and fragment m/z 314, due to the loss 

of a hexose (162 Da) 

Phloridzin (phloretin-2-

glucoside) 

8.83 C21H24O10 [M-H]− 435.13113 3.36459 167.03427 Molecular ion [M-H]− m/z 435, and fragment m/z 167 corresponding to 

[M-H−C8H7O4]− [96] 

Naringenin 9.19 C15H12O5 [M-H]− 271.06158 1.41840 119.04926 Molecular ion [M-H]− m/z 271, and m/z 119 that correspond to 

fragmentation of the B ring (1,3B-), as described by Fabre et al. (2001) 

[97] 

Hesperetin 9.21 C16H14O6 [M-H]− 301.07196 0.66579 164.01068  Molecular ion [M-H]− at m/z 301 and fragment m/z 164, that 

corresponds to [M-H−C7H5O3] – [98] 

Luteolin 9.24 C15H10O6 [M-H]− 285.04083 1.30690 133.02834 Molecular ion [M-H]− m/z 285, and m/z 175, corresponding to the loss 

of C3O2 - C2H2O [99] 
a Mass error lower than 5 ppm; b Mass error lower than 10 ppm.  
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