
This is a  refereed journal and all articles are professionally screened and reviewed                       ORIGINAL ARTICLE

Advances in Environmental Biology, 5(2): 426-428, 2011
ISSN 1995-0756

426

Corresponding Author
P. Labun, Department of Ecology, FHNS, Presov University, 01, 17th November St., SK-081
16 Presov, Slovakia, 
E-mail: pavollabun@yahoo.com

Methanol Extracts of St. John's-wort (Hypericum Perforatum L.), Horsetail (Equisetum
Arvense L.) And Their Comparison of Antioxidant Efficacy

1P. Labun, 2I. Salamon

1Department of Ecology, FHNS, Presov University, 01, 17th November St., SK-081 16 Presov, Slovakia, 
2Excellence Centre of Human and Animal Ecology, Presov University in Presov, 01, 17th November St., SK-081
16 Presov, Slovakia

P. Labun, I. Salamon; Methanol Extracts of   St. John's-wort (Hypericum Perforatum L.), Horsetail
(Equisetum Arvense L.) And Their Comparison of Antioxidant Efficacy

ABSTRACT

Reactive oxygen species or free radicals are part of significant vital processes in the human body. Opposite
to this, excessive production might be harmful to an organism. After a system disruption, which regulates
production as well as disposal of reactive oxygen forms, pathophysiological changes of a cell appear.
Antioxidants prevent formation of these compounds and they lower the possibility of formation of a reactive
state. Medicinal plants fall into abundant resources of natural antioxidants. Based on the research of their
efficacy, infusions of St. John's-Wort and Horsetail were compared in this contribution. Infusions of these
plants degrade free radicals very effectively. Values SC50 uptake 2, 2 – diphenyl – 1 – picrylhydrazyl (DPPH)
of oxidants were set. Results showed that St. John's Wort has a higher antioxidant activity than Horsetail. The
infusions may be used not only in pharmaceutical but also in food industry for their many biological effects.
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Introduction

Reactive forms of oxygen and nitrogen at the
onset of various diseases are applied. They give rise
to mutations and induction of oncogenes. The
biological system can be formed by pro-oxidative
enzyme systems, lipid oxidation, irradiation,
inflammation in the body, smoking, air pollutants and
by process of glycol oxidation[2]. Antioxidants found
in plants help to protect genes against mutations.

St. John’s-Wort (Hypericum perforatum L.) is a
perennial herb with upright and at the top branched
stem. Glandule filled with oil and less numerous dark
dots containing red dye, hypericin are on leaves. It
produces golden yellow off-laminated flowers, which
are grouped into a compound inflorescence [1].

Horsetail (Equisetum arvense L.) is a perennial
herb with a segmented dual stems. Dry matter

contains silicic acid. Other content substances of drug
are flavonoid glycosides (aglycones, e.g.: quercetin,
luteolin, kaempferol), saponin (ekvizetonin), traces of
oil and alkaloids [1].

The aim of the work was to determine the
intensity of uptake DPPH radicals by methanol
extract of St. John’s-Wort and Horsetail.  

Material and methods

Chemicals and apparatus

Company Shimadzu spectrophotometer, type UV-
1800 with a direct link to the PC using UV Probe
software. Wavelength interval for measurement: from
190 to 1 100 nm, bandwidth of 1 nm, representation
of the wavelength of 0,1 nm or more, accuracy: ±
0,1 nm, repeatability: ± 0,1 nm, photometric system:
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dual radiation, photometric range: - density: from (-4)
to 4 Abs, - transmittance: from 0 % to 400 %,
photometric accuracy: ± 0,002 Abs (0,5 Abs), ±
0,004 Abs (1,0 Abs), ± 0,006 Abs (2,0 Abs), size:
450 mm (h) × 490 mm (l) × 270 mm (t). A stable
radical 2,2–diphenyl–1–pikrylhydrazyl (DPPH,
Aldrich company) and methanol from the Mikrochem
(SR) company.

Preparation of extract

The extract was prepared from the dry drug of
St. John's-Wort and Horsetail, collected in June 2009.
Methanol extract was filtered and the dry matter
content was determined after 7 days.

Uptake of DPPH radicals

To determine antioxidant activity of extracts a
method based on reaction of antioxidants with a
stable radical (DPPH) in methanol dilution was used.
Decrease in absorbance over time at the wavelength
shows reaction of antioxidants from extracts with
DPPH. Reduction of free DPPH in the presence of
radicals is reflected by a reduction in absorbance at
517 nm. The linear dependence of the decrease of
the concentration of extracts values SC50 was
calculated. The amount of antioxidant necessary to
decrease the initial DPPH concentration of free
radicals is by 50 %. 

Decrease in absorbance is recorded at fixed
intervals until achievement of reactive balance in the
spectrophotometer.

Results and discussion

St. John's-Wort extract contained 9,8 mg dry
weight in 1 ml methanol. We found that the extract
scavenge DPPH radicals very effectively. Šterbová
(2004) has found in her work that St. John’s-Wort
dry drug contained phenolic acids (in µg/g dry
matter): gallic acid (12,09), protocatechuic acid
(38,83), 4- hydroxybenzoic acid (8,57), chlorogenic
acid (5,00), vanillic acid (41,39), caffeic acid (4,26),
syringic acid (5,51), p-cumar acid (7,18), ferulic acid
( 1 3 , 3 5 ) ,  b e n z o i c  a c i d  ( 1 8 , 0 9 ) ,  3 , 4 -
d i h y d r o x y b e n z a l d e h y d e  ( 2 , 9 8 ) ,  4 -
hydroxybenzaldehyd (0,81), and vanillin acid (3,38).
The most effective uptakes of DPPH radicals are 3,4-
dihydroxybenzaldehyde, caffeic acid, and gallic acid
[3].

SC50 methanolic extract of St. John's-Wort is
12,51 µg/ml for DPPH. Figure 1 graphically shows
the values of absorbance at different concentrations
of extract. This means that antioxidants must be as
effective as phenolic acids in the extract. St. John’s-
Wort contains flavonoids (kaempferol, quercetin,
biapigenin), which belong to antioxidants.

Horsetail extract contained 5,6 mg dry weight in
1 ml methanol. In the dry drug is a lot of silicic acid
(6 – 8 %), which forms as carbon silicon up to 70 –
80 % of ash. Other content substances of drug are
flavonoid glycosides (quercetin, luteolin, kaempferol),
saponin (ekvizetonin), bitter substances, little oil and
traces of alkaloids (including e.g. nicotine). The drug,
in addition to silicic acid contains also other acids
(oxalic acid, malic acid, acrylic acid).

Fig. 1: Uptake of DPPH radicals by phenolic acids in St. John’s-Wort.

SC50 methanolic extract of Horsetail is 2,52
µg/ml. Figure 2 records single concentrations of
extract to be added to a solution of DPPH. This
means that antioxidants are as effective as phenolic

acids in the extract. Unlike St. John’s-Wort is their
efficiency and volume in dry matter significantly
lower, so the ability of extract to degrade free
radicals is reduced.
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Fig. 2: A solution of Horsetail and its uptake of free radicals.

Conclusion

Antioxidative substance is able to prevent
oxidation of the substrate. Its effect is to destroy
oxidant, which mostly is a free radical. Free radicals
are unstable, highly reactive and energy molecules.
Phenolic acids and aldehyds, which are located in St.
John’s-Wort extract, have great antioxidant efficiency.
In pursuance of results of measurements was found
that Horsetail extract can degrade free radicals. Its
efficiency is lower than St. John’s-Wort. Extracts of
their many biological effects can be used not only in
the pharmaceutical, but also in the food industry.
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