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The main objective of this study was to determine the

contents of phenolic acids (TPA) and flavonols (TFL), as

well to evaluate their contribution to the antioxidant

activity in the following Hypericum perforatum extracts:

❑ roots (RO)

❑non-flowering shoots (NFS)

❑ flowering shoots (FS)

Phenolic compounds RO NFS FS
TPA (mg P·g-1 DW) 3.84±0.56 a 12.30±0.26 b 16.82±0.92 c

TFL (mg R·g-1 DW) 5.51±0.25 a 46.87±4.69 b 52.23±6.99 b

TPA: total phenolic acids as pyrocatechol equivalents per dry weight (mg P·g-1 DW)

TFL: total flavonols expressed as rutin equivalents per dry weight (mg R·g-1 DW)

FRAP: ferric ions reducing antioxidant power

LPI: lipid peroxidation inhibition
aThe values in one row marked with lower-cases denoted significant differences 

between samples at p<0.05 (Duncan's multiple range test)

Peak Phenolic compounds
tR

(min)
UV (nm)

[M–H]–

(m/z)

MS2 [M–H]–

(m/z)
RO NFS FS

Phenolic acids

F1 Quinic acid 6.50 262, 310 191 173, 127 0.57±0.06 a 2.85±0.17 c 1.11±0.09 b

F2 Chlorogenic acid (3-caffeoylquinic acid) 18.83 240, 294, 326 353 191, 179, 135 n.d. 13.88±1.29 a 10.55±1.55 a

F3 3-p-Coumaroylquinic acid 25.09 314 337 191, 163 n.d. 6.08±0.32 b 2.13±0.11 a

F4 3-Feruloylquinic acid 29.11 314 367 193 0.79±0.10 a n.d. 1.27±0.12 b

Flavonol glycosides

F5 Hyperoside (quercetin 3-O-galactoside) 41.58 256, 356 463 301 n.d. 22.26±3.15 a 19.37±2.07 a

F6 Rutin (quercetin 3-O-rutinoside) 44.20 263, 298sh, 356 609 301 n.d. 41.50±5.10 a 65.08±4.82 b

F7 Guaijaverin (quercetin 3-O-arabinoside) 44.44 256, 294sh, 356 433 301 n.d. 0.31±0.05 n.d.

F8 Kaempferol 3-O-glucoside 45.80 256, 266, 350 447 285 n.d. 0.39±0.04 n.d.

F9 Quercitrin (quercetin 3-O-rhamnoside) 47.86 254, 354 447 301 n.d. 1.42±0.12 a 6.04±0.43 b

F10 Kaempferol 3-O-rutinoside 51.50 254, 268, 352 593 285 n.d. 2.36±0.37 a 2.21±0.31 a

Flavonoid aglycones

F11 Quercetin 54.70 256, 372 301 179, 151 n.d. n.d. 0.42±0.03

F12 I3–II8 Biapigenin 58.60 268, 336 537 443, 385, 151 n.d. n.d. 20.71±3.13

F13 Amentoflavone 70.20 268, 336 537 443, 385, 151 n.d. n.d. 0.64±0.05

Antioxidant activity RO NFS FS
FRAP (μМ Fe2+·g-1 DW) 419.87±21.77 a 769.91±8.45 b 781.93±3.69 b

LPI (%) 65.00±1.00 a 78.64±1.92 b 85.43±1.33 c

The correlation analyses showed significant positive correlation

between TFL and FRAP assay (p<0.001).

These results suggested that flavonols could be proposed as

preeminent phenolic constituents that exhibit ferric ion reducing

capacities.

Even that LPI is an indication for the lipophilic antioxidant

compounds in plants, present results showed a significant

positive correlation between contents of TPA and LPI (p<0.001).

This relationship could be explained by the presence of

caffeoyl-, coumaroyl- and feruloylquinic acids in H. perforatum

that possess strong antioxidant activity.

RESULTS CONCLUSION

Table 1 HPLC/DAD/ESI-MSn analysis of phenolic acids and flavonols in H. perforatum wild-growing plants

The contents of detected phenolic compounds are expressed as milligrams per gram dry weight (mg·g-1 DW±SD).

n.d.: not detected, S.D.: standard deviation, tR: retention time.
aThe values in one row marked with lower-cases denoted significant differences between samples at p<0.05 (Duncan's multiple range test).

✓ The aerial plant samples represented the richest source of

phenolic acids and flavonols with strong antioxidant

activities.

✓ Root extracts showed satisfactory amounts of phenolics with

moderate antioxidant activity that make them potential

natural source for antioxidant compounds.

✓ The initial screening of phytochemical composition and

antioxidant activity of H. perforatum could be a step forward

in the preparation of new phytoproducts in food and

pharmaceutical industry.


