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The antioxidant and antimicrobial activity of extracts of Allium ursinum L. have
been studied. Plant leaves were used in preparation of different water and alcohol
(methanol and ethanol) extracts. The antioxidant activity was estimated with the
use of DPPH and ABTS radical scavenging assays. Total polyphenolic content
(TPhC), reduction capacity (RC) and antimicrobial activity against Gram (+)
[Listeria monocytogenes and Staphylococcus aureus], and Gram (-) [Escherichia
coli, Salmonella enterica subsp. Enterica serovar Abony.] bacteria were
determined. We found that the method of extraction affects the antioxidant
activity. The extraction with 70% ethanol gives the highest DPPH, ABTS, TPhC
and RC values. Allium ursinum shows higher antimicrobial activity against Gram
(+) than Gram (-) bacteria. The zones of inhibition growth are respectively
38/38/14/14 mm in diameter of 0.12 ml supernatant, applied to a selected agar
medium inoculated beforehand with a 24 - hour liquid culture of the pathogen.
Key words: Allium ursinum L., radical scavenging activity, antimicrobial
activity, Gram (+), Gram (-)

Introduction
The aim of the present study was to evaluate the
antioxidant and antimicrobial activity of the typical Bulgarian
spice “levurda” (Allium ursinum L.). This plant has been used
for centuries in folk medicine, food flavoring and as an
ingredient for local dishes. The increased interest in using
natural products as
anti-aging, anti-inflammatory,
anticancerogenic, antifungal and antimicrobial sources
engendered the researchers’ activity in studying the
antioxidant and antimicrobial activity of Allium ursinum L.

Materials and Methods
Wild “levurda” Allium ursinum L. (Krichim) collected in
spring 2012 was analyzed fresh and dry. The methods of
extraction were based on the traditional application of the
studied plant: water infusion (HM /hydro module/- 20; a 30
min water extraction brought to its boiling point), dekoktion
(HM-20, a 30 min extraction in boiling water), 70% and 96%
ethanol extracts and a methanol extract (HM-20; a 3 times
heat reflux extraction for 30 min with the relevant alcohol at

70°C), supernatant of fresh spices (the plant was mashed with
quartz sand, then suspended in 0.1 mol/l K2HPO4, pH 7.0 and
centrifuged 10 min at 4°C, 15000g) (Stajner et al., 2008).
Antioxidant activity was estimated with the use of DPPH
(modification of Brand- Williams et al., 1995) and ABTS (Re
et al., 1999) radical scavenging methods and expressed as
Trolox equivalent antioxidant capacity (TEAC, µM TE/g
plant weight). A modified method of Kujala et al. (2010) with
Folin-Ciocalteu’s reagent was used for the determination of
the total polyphenolic content (TPhC). Gallic acid was
employed as a calibration standard and the results were
expressed as gallic acid equivalents (GAE) per gram of plant
weight. Reduction capacity (RC) was determined by the
method of Oyaizu (1986) using L-ascorbic acid as a standard.
The antimicrobial activity of the extracts was determined by a
modified method of Tagg & McGiven (1971).

Results and Discussion
Antimicrobial activity
Allium ursinum exhibits antimicrobial activity against
both Gram (+) and Gram (-) bacteria. The Gram (+)
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inhibition zone was bigger compared to the Gram (-) zone
(Table 1). Sulfide compounds possess an antifungal activity
and plants containing them are a natural alternative for the
prevention of mycosis. (Lazarevic et al., 2011). Allium
ursinum is reported to have a significant content of
compounds belonging to the same chemical groupthiosulfinate (Kyuing et al., 2012). Allicin is proven to have a
high antifungal activity and one of the major constituents of
Allium ursinum (Parvu et al., 2011).
Table 1. Antimicrobial activity of a supernatant of Allium
ursinum plant leaves
Test- bacteria
Listeria monocytogenes NCTC 11994
Staphylococcus aureus ATCC 25093
Escherichia coli ATCC 8739
Salmonella enterica subsp. Enterica
serovar Abony NCTC 6017

Inhibition
zone, mm
38
38
14
14

Figure 1. ABTS radical scavenging activity of Allium
ursinum, µM TE/g plant weight

Antioxidant activity
The antioxidant activity was estimated using the ABTS•+
and DPPH• free radicals. It was proved that the extraction
method affects the radical scavenging activity (Figure 1 and
Figure 2) and the highest TEAC - values were determined by
the heat reflux extraction with 70% ethanol toward the
DPPH• free radicals (22.49 µM TE/g plant weight). The
highest TEAC – values concerning the ABTS•+ assay were
achieved in the infusion extraction (82.68 µM TE/g plant
weight. The results correspond to the several studies
conducted by Stajner et al. (2003, 2008). The leaves of
Allium ursinum show a high antioxidant potential.

Figure 2. DPPH radical scavenging activity of Allium
ursinum, µM TE/g plant weight

Total polyphenolic content
The results were expressed as gallic acid equivalents
(Figure 3). Still, the 70% ethanol extract recieved the highest
values.
The results ranged from 16.84 to 28.11 mgGAE/g plant
weight in the samples of dry “levurda” and from 0.19 to 1.45
GAE/g plant weight in the samples of the fresh “levurda”.
The highest total phenolic was found in the 70% ethanol
extract of dry leaves (28.11 mgGAE/g dry plant weight) and
the lowest in the infusion of fresh “levurda”leaves (0.19
mgGAE/g fresh plant weight).
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Depending on the data presented there can be found a
possitive correlation between the TPhC and the antioxidant
activity measured by the two different methods (DPPH and
ABTS radical scavenging assays) . Due to the established
relationships it can be conducted that the presence of the
phenolic compounds seemed to be an important factor
dictating free radical scavenging capacity of the extracts.
Such correlation is being confirmed by other studies (Stajner
et al., 2008).
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Figure 3. Total polyphenolic content of extracts of Allium
ursinum, mgGAE/g plant weight.
Reducing power
Reducing power is associated with antioxidant activity
and may serve as a significant reflection of the antioxidant
activity. Compounds with reducing power indicate that they
are electron donors and can reduce the oxidized intermediates
of lipidperoxidation processes, so that they can act as primary
and secondary antioxidants (Chanda et al., 2009). The results
are expressed as mg equivalents ascorbinic acid/l ( Figure 4).
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Figure 4. Reducing power of Allium ursinum, mg equivalents
ascorbinic acid/l
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