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The results of this study showed that the extraction solvent has 

significant influence on all measured phenolic compounds as well 

as antioxidant capacity estimated by six different assays. Our 

results suggested that extraction by using 70% acetone can 

provide significantly higher yield of total phenolic compounds from 

St. John’s wort's raw material than other tested extraction 

systems. The strongest antioxidant potential measured by NBT, 

ABTS, DPPH, TAA, TRC was detected in 70% acetone extracts. 

Antioxidant activity of H. perforatum is directly connected with 

phenol compounds content in investigated extracts. 

The plant material for this study was the wild-growing populations 

of St. John’s wort  (herba) collected at mountain Kopaonik, Treska, 

Serbia. Plant samples were extracted with 70% methanol, 70% 

ethanol, 70% acetone or distillate water. 

The total polyphenol and total tannin content were measured by 

spectrophotometry using Folin-Ciocalteu method. Determination of 

total flavonoid content was performed by aluminium chloride 

colorimetric method. The concentration of total polyphenols, 

tannins and flavonoids were expressed as quercetin equivalents in 

mg per gram of dry weight (mg QE/g DW).  

The antioxidant capacity of extracts were measured by the most 

widely used methods : 2,2-Diphenyl-1-picrylhydrazyl (DPPH) and 

2,2′-azinobis(3-ethylbenzothiazoline 6-sulfonic acid) (ABTS) radical 

scavenging activity, ferric reducing antioxidant power (FRAP), total 

reduction capacity (TRC), total antioxidant activity (TAA) as well as 

nitrobluetetrazolium test (NBT) . The results of  DPPH,  FRAP, 

ABTS, TAA, TRC were expressed as trolox equivalents in mg per  

gram of dry weight (mg Trolox/g DW) while the results of NBT were 

expressed as number of International Units (IU) of SOD 

equivalents per gram of dry weight (IU SOD/mg DW).  

This research was financially supported by the Ministry of 

Education, Science and Technological Development of the 

Republic of Serbia (grant number: 451-03-9/2021-14/200117). 

Hypericum perforatum L. (St. John’s wort) is medicinal plant with 

high antioxidant, anti-inflammatory, antiviral, antimicrobial and 

antitumoral activities, used in treatments of gastrointestinal 

diseases, bronchitis, sore throat infections, nerve pain, wounds, 

skin inflammation, sleep disorders, depression and haemorrhoids. 

Antioxidant, anti-inflammatory, antiviral, antimicrobial, antioxidant, 

antitumoral activities of this plant is well documented and related 

to its complex chemical composition and high concentration of 

naphthodianthrones, phloroglucinol, flavonoids, phenolic acid and 

tannins. 

The aim of this paper was to investigate the influence of different 

extraction solvents (70% methanol, 70% ethanol, 70% acetone 

and distillate water) on polyphenols content (total phenols, total 

tannins and total flavonoids) and antioxidant capacity of St. John’s 

wort's dry areal parts. 

Figure 1. Total polyphenol content TPC  

(mg QE/g DW) 

Value without the same superscript within 

each row differ significantly at p<0.05 

(Fisher LSD post hoc test) 

In Figures 1-9 are presented 

the content of total polyphenol, 

tannins, flavonoid and 

antioxidant activity of prepared 

extracts of St. John’s wort  

measured by  DPPH, ABTS, 

FRAP, NBT, TRC, TAA tests. 

Figure 2. Total tannins content  TTC  

(mg QE/g DW) 
Figure 3. Total flavonoid content TFC 

 (mg QE/g DW) 

Figure 4.  FRAP (mg Trolox/g DW) Figure 5.  DPPH (mg Trolox/g  DW) 

Figure 6.  TRC (mg Trolox/g DW) Figure 7. NBT (IU SOD/mg DW) 

Figure 8.  ABTS (mg Trolox/ g DW) Figure 9.  TAA  (mg Trolox/ g DW) 

The acetone extracts of St. John’s wort were showed the highest 

concentration of TP and TT. The amount of TP in ethanol extracts 

was higher than in methanol and aqueous extracts. 

The acetone extracts showed the highest value of TAA,TRC as 

well as NBT, ABTS, DPPH free radical scavenging activity. The 

lowest antioxidant activity obtained by FRAP, DPPH, TRC tests 

was observed in aqueous extracts while ABTS, TAA, NBT assays 

showed the lowest antioxidant activity in methanol extracts. 
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