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Abstract: Achillea millefolivm (Yarrow) has been used as a spice and medicinal plant in many ancient cultures
from olden times. Today, biochemical investigations have shown different bicactive components responsible
to medicinal and therapeutic properties of yarrow, in particular antimicrobial effect of it. Aim of this study is
in vitro assessment of potential of inhibitory function of alcoholic extract of Achillea. millefolium on some
microorganisms and comparison antimicrobial activity of yarrow with some antibiotics from penicillin family.
The plants were used in this investigation, collected from Urmia region. The alcoholic extract of aerial parts of
Achillea millefolium has been tested for antimicrobial activity in a disk diffusion assay. Also, microorgamsms
were used m this examimation were divided m 2 categories: Control (Staphylococcus aureus, Salmonella
enteritidis, Escherichia coli) and clinical 1solated microorganisms (Staphylococcus aureus, Sterptococos
Pneumomniae, Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterobacter acrogenes,
Proteus mirabilis) and 2 fungi (4spergillus niger and Candida albicans). According to results of this study,
the most sensitive organism to extract of varrow was Staphylococcus aureus (p<0.05). The antibacterial activity
of the plant was lesser to Ampicillin and greater or similar to other penicillin derivatives. With attention to our
finding and other related reports in this field, it could be concluded alcoholic extract of yarrow has considerable
antimicrobial effect on control and wound pathogen microorganisms. In spite of it, before application of the

extract as antimicrobial agent, it must be more evaluated i vive and clinically.
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INTRODUCTION

Achillea millefolium 1.. (Asteraceae), popularly
known as yarrow, is a widely distributed medicinal plant
that has been used for over 3000 years (Mitich, 1990).
Popular indications of this specie include treatment of
wounds, hemorrhages, headaches, inflammation, pain,
spasmodic  diseases, flatulence and dyspepsia
(Correia, 1974; Chandler et al., 1982; Blumenthal et al.,
2000). Some of these reputed folk effects have been
determined showimg the potential medicinal use of the
plant. The medicinal properties of Achillea millefolivum are
worldwide recognized and the plant is included in the
national Pharmacopoeias of countries such as Germany,
Czech Republic, France and Switzerland (Mitich, 1990,
Bradley, 1992; Alonso, 1998, Blumenthal et al., 2000).

Achillea millefolium seems to have ongmated in
European folk medicine and from this origin, the herb has
been spread to east (Perry, 1980).

In Tran, Achillea millefolium is included in the list of
the popular medicinal plants of the Tranian traditional
medicine supported by the Ministry of Health, Therapy
and Medical Teaching (MHTMT). Preparations of
Achillea millefolivm have been shown to have anti-
inflammatory (Goldberg et af., 1969, Tunon et al., 1995),
antitumor (Tozyo ef al., 1994), antioxidant (Candan et al.,
2003) and liver protective activities (Gagdoli and Mishra,
1995; Lin et al., 2002). Studies were carried out on yarrow
showed essential oil, alecoholic extract and water-soluble
of this plant have broad spectrum antimicrobial properties
(Barel, 1991). Linalool, found at up to 26% of the essential
oil fraction in hexaploids, which are the most common
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subsp. of 4. millefolium, has been shown to inhibit
17 types of bacteria and 10 fungi (Pattnaik, 1997). Yarrow
15 also used for disorders of the respiratory, digestive,
hepatobiliary, cardiovascular, urinary and reproductive
systems (Hoffmann, 1990, Bradley, 1992; Mills, 1994;
Bown, 1995; Blumenthal et al., 2000).

The aim of the present study was to evaluate
antimicrobial activity of Achillea millefolium m form
of alcoholic extract agamst some microorgamsms
(control and wound pathogen bacteria) and in comparison
with perucillin family antibiotics.

MATERIALS AND METHODS

Collection of plant material: Aerial parts of yarrow
were collected during the flowering period and the
vegetative phase (13-15th July 2007), from Urmia area in
west north of Iran. Texonomic identity of the plant was
confirmed by comparing collected voucher specimen with
those of known identity m the herbarum of the
department of botamcal sciences, mvestigation institute
of agriculture organization of Tran.

Preparation of the extract: The extract for the
antimicrobial assay was prepared by maceration (in a dark
place during 5 days with occasional shaking) of 5 g of air-
dried and finely ground plant material with 100 mL of the
solvent obtained by mixing equal volumes of ether,
hexane and methanol. The resulting extract after the
removal of the solvent mixture on a rotary evaporator was
obtained in the following vields (%, w w ') 8.84. The
extract of Achillea millefolium utilized for the composition
mvestigation was obtained by the same procedure only
with 10 g of starting plant material and this afforded 1.2 g
of dry extract.

Isolation of constituents of Achillea millefolinm extract:
The extract was subjected to silica gel column
chromatography (CC). On elution with hexane-ethyl

Table 1: The fraction composition of the Achillea mille folium extract

Weight Methods of
Fraction _(mg) (%%)  Composition identification
1 384 3.2  n-Alkanes C15-C29 GC-MS
(maxirmum at C23, 22.3%%)
2 170.6 14.2  1,8-Cineole, carmphor and GC-MS
cary ophyllene oxide,
n-alkanes C135-C29
(maxirmum at C29, 18.4%%)
3 41.3 3.4 4-Terpineol, eugenol, GC-MS
spathulenol, methy] ester
of 11,14,17-eicosatrienoic acid GC-MS
4 19.9 1.6 Phytol, octa-, nona- GC-MS
and eicosanol
9 25.3 2.1 Fatty acids, even numbered (after
C14-C24, C16(48.3%0) and methylation)

C18:2 (35.696)

acetate in a gradient in order to increase polarity
(from 0-100% EtOAc and afterwards by washing the
column with methanol) 9 fractions were obtained
(Table 1). First 4 fractions were analyzed by GC-MS.
Fractions 5-9 were first methylated on treatment with
trimethylsilyl-diazomethane in methanol and the usual
worlk up which was followed with a GC-MS analysis
(Table 1).

Test microorganisms: The in vitro antimicrobial activities
of the extract of Achillea millefolivm were tested agamst
a panel of laboratory control strains: Gram-positive:
Staphylococcus aureus (ATCC 25923), Gram-negative:
Salmonella typhimurium (ATCC 1730) and Hscherichia
coli (ATCC 25922) were obtamed from Department of
Food Hygiene of the Faculty of Veterinary Medicine of
Urmia University, Urmia, Iran. Usmg Stokes (1993)
method, some multi-resistant organisms isolated from
clinical wound cases (referred to Teaching Hospital of the
Faculty of Veterinary Medicine of Urmia University) were
subjected to sensitivity test using the extract of yarrow at
their antimicrobial activity end points.

Evaluation of antimicrobial activity: The agar disc
diffusion method was employed for the determination
of antimicrobial activities o f the extract of yarrow.
Brietly, a suspension of the tested microorgamsm (0.1 mL
of 10° cells mL.™") was spread on the solid media plates.
Filter paper discs (6 mm in diameter) were unpregnated
with 50 pl. of the extract and for comparative evaluation of
antimicrobial activities, the standard antibiotic discs of
penicillin derivatives: Penicillin (10 TU/disc), Ampicillin
(10 meg/disc), Amoxicillin (25 meg/disc), Cloxacillin
(1 meg/disc), Carbenicillin (100 meg/disc) (All standard
antibiotic discs were prepared from Padtan Teb, Tehran,
Tran), placed on the inoculated plates, they were
meubated at 37°C for 24 h for bacteria and at 30°C for
48 h for the yeasts. The diameters of the inhibition zones
were measured i millimeters. The details of this procedure
are described in the recent reference Quang et al. (2005).
All the tests were performed m duplicate.

RESULTS AND DISCUSSION

The in vitro antimicrobial tests of the aleoholie
extract of A. millefolium resulted in a range of growth
inhubition pattern agamst control and wound pathogenic
microorganisms (Table 1 and 2).

Based on results obtamed from disc diffusion
method, Staphylococeus aureus is the most sensitive
microorgamsm i both groups (control and wound
pathogen organisms). Follow this organism, in control
group, S. typhimoriwm and Escherichia coli were
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Table 2: Antimicrobial activity of the alcoholic of Achillea millefolitm against wound pathogens microorganisms by using agar disc diffusion method

Microorganisms Plant specie

A .mille folium

Staphylococcus aurens 20.00+0.12
Sterptococos. preumoniae 18.12+0.42
Enterobacter acrogenes 11.02+0.40
Escherichia coli 12.20+0.24
Klehsiella preumonice 8.00+0.14
Proteus mirabilis 8.02+0.02
Pseudomonas aeruginosa 8.00+£0.42
Candida albicans 60.0+0.04
Aspergilhuos niger 60.0+0.02
Table 3: Antimicrobial activity of the alcoholic of Achillea millefolitm against control microorganisms by using agar disc diffusion method

The DD of antibiotics
Plant specie A millefolium
Microorganisms DD* Penicillin Ampicillin Amoxicillin Cloxaciiiin Carbenicillin
Staphylococcus aureus 20.04+0.22 24.37+0.12 27.05+0.19 25.2440.09 27.78+0.14 0.00
S typhimorium 17.24+0.12 9.46+0.56 17.35+0.42 14.79+0.5 0.00 17.11=0.11
Escherichiacoli 12.02+0.42 10.53+0.22 11.5140.19 10.95+0.13 0.00 11.81x0.11

sensitive, respectively. But in wound pathogen group,
S. pneumoniae, Escherichia coli eand Enferobacter
aerogenes were sensitive test microorganisms against the
extract of A. millefolium, respectively. The remaimung
microorgamsms were found to be resistant against the
extract tested exhibiting weak inhubition zones (<10 mm)
(Table 3).

The antibacterial activity of 4. millefolitm was lesser
to Ampicillin and greater to other penicillin's derivatives
(Penicillin, Amoxicillin and Carbenicillin), especially in
the cases of 2 g negative bacteria of control group
(S.typhimorium and Escherichia coli).

In this study, the alcoholic extract of yarrow has
antibacterial efficacy agamst all tested microorgamsms
except agamst some microorganisems in the important
wound pathogens such as Klebsiella preumoniae which
turned out to be the most resistant of the microorganisms.
The activity of Achillea millefolium was, as published
before for methanol extract (Candan ef al., 2003), lower
and no bactericidal was observed at all against Klebsiella
preumoniae.

The common observation for the inhibitory effect of
the essential oil of yarrow was against the Gram-negative
bacteria more susceptible than the Gram-positive (Smith-
Palmer et al., 1998). But our findings were not agreed with
above report. In the present study, the Gram- positive
bacteria are more susceptible than the Gram-negative
microorgamisms to alcoholic extract of A. millefolium.

The extracts of Achillea genus can be divided mto
different groups according to the antimicrobial nature of
the extracts and attributed to the presence of 2 distinct
types of secondary metabolites present in the extracts.

One of these groups is consisted of Achillea
millefolivum (Lyss et al., 2000), which have most probably
sesquiterpene lactones as active principles (along with
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the all occurring flavonoids in the genus Achillea).
Rupicolins and respected derivates have not been tested
yet for antimicrobial activity, but thewr antiphlogistic
activity was demonstrated (Zitterl-Eglseer er al., 1991). It
15 believed that the methylene lactone moiety of the
molecule 18 responsible for the activity as shown in the
case of methyl lactones from Achillea millefolitom and
Achillea atrata (Aljan et al., 1999).

Also, report concerning the antimicrobial activities of
the essential oils from A. millefolium, terpinen was
concluded as one of the compounds responsible for
effect against several microorganisms
(Barel et al., 1991). Although in minor percentages this

bacteriosidic

compound was 1dentified in GC/MS analysis of the oils
extracted from 4. millefolium and together with the major
compounds 1dentified, e.g., camphor and their derivatives,
eucalyptol (1, 8-cineol) and borneol can be considered as
the antimicrobial constituents of the oils of this medicinal
plant (Candan et af., 2003).

CONCLUSION
In conclusion, our observations confirm that
alcoholic extract of Achillea millefolium possess strong
antimicrobial activity against to the control and wound
pathogen microorganisms and its property 1s the greater
or similar to the tested penicillin’s derivatives. In spite of

it, before application of the extract as antimicrobial agent,
1t must be more evaluated in vive and clinically.
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