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Abstract
This work was undertaken to investigate the antimicrobial activity of water extracts of apricot 

leaves collected from old (>25 years) and young trees (<8 years old) of Erevani cultivar. Agar well 
diffusion assay was used for in vitro antibacterial and antifungal screening. The antimicrobial ac-
tivities of the extracts were determined by measuring the respective zone of growth inhibition in cm. 

Water extracts of apricot leaves were tested against 9 gram-positive and 2 gram-negative bacte-
ria (Staphylococcus aureus 205, Staphylococcus citreus, Escherichia coli M 17, Salmonella ty-
phimurium, Brevibacterium flavum 14067, Bac. megatherium, Bac. subtilis 1759, Bac. subtilis 205, 
Bac. mycoides, Bac. mesentericus) and fungi (Candida guillermondii and Candida albicans).

The water extract showed broad spectrum of antimicrobial activity against 9 gram-positive and 
2 gram-negative strains. A large zone of inhibition was observed against pathogenic bacteria Staph-
ylococcus citreus (1.73-2.73 cm), Salmonella typhimurium (2.0-2.1 cm) and against Bacillus subtilis 
1759 (1.83-1.93 cm).

In antifungal screening, water extracts showed moderate zones of inhibition against Candida 
guillermondii (1.27-1.80 cm) and Candida albicans (2.2-2.3 cm). 

The highest activity with inhibition zones of more than 2 cm was observed against pathogenic 
gram-negative bacteria Salmonella typhimurium for both dried leaves of old trees (2.03±0.28) and 
dried leaves of young trees (2.10±0.38). 

However, the water extracts exhibited activity against Escherichia coli M 17 with only a 0.8 cm 
inhibition zone.

Water extracts obtained from both fresh and dried leaves of apricot trees possess profound anti-
microbial activity and might have potential use in medicine. 

These results confirmed that dried apricot leaves are potentially rich sources of antimicrobial
agents as well. However, apricot leaves from young trees (less than 8 years) exhibited higher anti-
microbial activity against test-microorganisms compared to leaves of old trees.
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INTRODUCTION
Plants produce a diverse range of bioactive mole-

cules making them a rich source of different types of 
medicines. A rich heritage of knowledge on preven-
tive and curative medicines has been available since 
ancient scholastic works, including Armenian medi-
val prominent physician Amirdovlat Amaciatsi (15th 

century) [Amirdovlat Amasiatsi, 1990]. 
The use and search for drugs and dietary supple-

ments derived from plants have accelerated in recent 
years. Over 50% of all current pharmaceuticals are 
derived from plants [Baker J. et al., 1995; Iwu M. et 
al., 1999; Jacoby G., 1999]. 

Apricot leaves were used in traditional medicine 
for a wide range of various ailments. Particularly, 
fresh juice of apricot leaves was applied in Chinese 
traditional medicine with beneficial results in skin
diseases such as scabies, eczema, sunburns and itch-
ing of the skin due to cold exposure. Apricot leaves 
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were also used in folk medicine for clearing teeth, at 
toothaches, stomatitis and at such diseases as diar-
rhea, diphtheria, etc. [Yeung H.-C., 1985; Amirdov-
lat Amasiatsi, 1990; Chevalier A., 1996; Duke J., 
Ayensu E, 1998]. 

To understand the mechanism of pharmacologi-
cal action, the antimicrobial activity of water ex-
tracts obtaineed fom dried and fresh apricot leaves 
of young and old trees was investigated using in 
vitro system. 

MATERIAL AND METHODS
Plant Material: Leaves of apricot (Prunus arme-

niaca) were collected from the apricot orchards of 
the native “Erevani” cultivar in Kotayk region (Ar-
menia). The material was fixed by boiling water va-
pors for 10 min and dried at room temperature away 
from the sun light and then ground into powder using 
an electric blender.

Extraction: The ground leaves (500 mg) were ex-
tracted with 5 mL distilled water for 20 min. The 
obtained mass was centrifuged for 5 min at 8000 rev/
min and the supernatant was used for further analy-
sis. The same conditions were used for getting an 
extract from dried leaves, and water was added in 
view of dry weight.

Antibacterial activity of extracts was investigated 
by agar well diffusion assay (method of wells) [Zo-
lotarev P., 2006]. Briefly, hollow cylinders (5.0 mm 
in diameter) were placed on the agar seeded with 
particular test microorganism. The sample solution 
was prepared by dissolving in water to attain a con-
centration of 10 mg/mL. Test extract (0.2 mL) was 
introduced in hollow cylinders in Petri dishes and 
kept to dry off the solvent. The dishes were put in a 
refrigerator at 10°C for 20-24 hrs and then incubated 
at 37°C for 24 hrs. The antimicrobial activities of 
the extracts were determined by measuring the re-
spective zone of growth inhibition in cm. 

Water extracts of apricot leaves were tested 

against 9 gram-positive and 2 gram-negative bacte-
ria (Staphylococcus aureus 205, Staphylococcus 
citreus, Escherichia coli M 17, Salmonella thyphy-
murium, Brevibacterium flavum 14067, Bac. mega-
therium, Bac. subtilis 1759, Bac. subtilis 205, Bac. 
mycoides, Bac. mesentericus) and fungi (Candida 
guillermondii, Candida albicans).

The microorganisms were obtained as pure cul-
ture from the Museum of the Republican Center of 
Deposition of Microorganisms, as well as from the 
collection of cultures of microorganisms available at 
the Faculty of Microbiology and Biotechnology of 
Plants and Microorganisms of Yerevan State Uni-
versity and Microbiology Department of Yerevan 
State Medical University.

Antifungal Screening: Antifungal activity of 
water extract of dried leaves was determined at con-
centration of 10 mg/mL against fungi Candida guill-
ermondii and Candida albicans. 

Statistical analysis: All analyses were carried out in 
triplicate and data were reported as Means±SD 
(P=0.05). Results were processed using Excel Anova. 

RESULTS 
Data pertaining to antimicrobial potential of plant 

water extracts are presented in Tables 1 and 2 and 
Fig.  respectively. 

Sсreening for antibacterial activity using agar 
well diffusion assay showed that from the investi-
gated test microorganisms gram-positive bacteria 
Staphylococcus aureus 205, Staphylococcus citreus, 
Bac. subtilis 1759, Bac. subtilis 205, Bac. mycoides, 
Brevibacterium flavum 14067, Bac. mesentericus, Bac. 
megatherium and gram-negative bacteria Esche-
richia coli M 17 and Salmonella typhimurium ap-
peared to be sensitive to water extracts obtained 
from leaves. 

The results revealed that both fresh and dried 
apricot leaves are potentially rich sources of antimi-
crobial agents. However, apricot leaves from young 

Figure. Growth Inhibition of 
test organisms

Staphylococcus citreus Bac. megatherium Salmonella thyphymurium



46

Karapetyan T.D..et al. / THE NEW ARMENIAN MEDICAL JOURNAL, Vol.5 (2011), No 4, p. 44-49

Table 1.
Antimicrobial Activity of Fresh and Dried Apricot Leaf Extracts of

Old and Young Trees against Some Microorganisms

Test organism
Presence of the growing absence zone of test-organisms

Fresh  Leaves Dried Leaves 
Old trees Young trees Old trees Young trees

Gram positive Bacteria

Staphylococcus aureus  205 + + + +

Staphylococcus citreus - + + +

Bac. megatherium + + + +

Brevibacterium flavum 14067 + + - +

Bac. subtilis 1759 + + + +

Bac. subtilis 205 + + + -

Bac. mesentericus + + + +

Bac. mycoides + + - -

Gram negative Bacteria

Escherichia coli M 17 - + - +

Salmonella thyphymurium + + + +

Notes: (+) susceptibility (inhibition zone 0.7 cm);
(- ) absence of susceptibility.

trees exhibited a broad-spectrum antimicrobial ac-
tivity compared with leaves of old trees (Table 1). 
Fresh leaf extract from young trees (YFL) showed 
antibacterial activity against all of the tested mi-
croorganisms, while Staphylococcus citreus had 
not been inhibited by fresh leaf extract of old trees 
(OFL). Likewise, 3 of the test microorganisms 
(Brevibacterium flavum 14067, Bac. mycoides, 
Escherichia coli M 17) were not susceptable to 
water extract obtained from dried leaves of old 
trees (ODL), while dried leaves of young trees 
(YDL) were found to be inactive against Bac. my-
coides and Bac. subtilis 205. 

The microorganism E. coli, which is already 
known to be multi-resistant to drugs, was also resis-
tant to water extracts obtained from old trees (both 
fresh and dried leaves).

The antimicrobial potency of extracts obtained 
from dried apricot leaves of young and old trees was 

quantitatively assessed for each susceptible microbe. 
The growth of Salmonella typhimurium, Staphylo-
coccus citreus, Bac. subtilis 1759, Bac. Megathe-
rium, Staphylococcus aureus 205 was strongly in-
hibited. Specifically, these extracts produced inhibi-
tion zones of 1.1-2.73 cm (Table 2). 

The highest activity with inhibition zones of more 
than 2 cm was observed against pathogenic gram-
negative bacteria Salmonella typhimurium for both 
ODL (2.03±0.28) and YDL (2.10±0.38). 

However, water extracts exhibited activity against 
Escherichia coli M 17 with an inhibition zone of 
only 0.8 cm.

The water extract of apricot leaves showed high 
antifungal activity against tested fungi Candida 
guillermondii (1.3-1.8 cm) and Candida albicans 
(2.2-2.3 cm). Again, apricot leaves from young trees 
exhibited higher antifungal activity in comparison 
with leaves of old trees.
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Table 2.
Antimicrobial Activity of Dried Apricot Leaf Extracts from Old and Young Trees 

Test organism
Diameter of Zone Inhibition, cm  (P=0,05, n=8)

Old Young

Bacteria

Staphylococcus aureus 205 1,10±0,25 1,53±0,63

Staphylococcus citreus 1,73±0,25 2,73±0,63

Bac. megatherium 1,30±0,38 1,70±0,38

Bac. subtilis 1759 1,93±0,29 1,83±0,14

Escherichia coli M 17 0 0,80±00

Salmonella thyphymurium 2,03±0,28 2,10±0,38

Fungi
Candida guillermondii 1,27±0,14 1,80±0,25
Candida albicans 2,2±0,30 2,3±0,25

DISCUSSION
Interest in plants with antimicrobial properties 

has revived as a result of current problems such as 
resistance, associated with the use of antibiotics 
[Cohen M., 1992; Gislene G. et al., 2000]. The pri-
mary benefits of using plant-derived medicines are
that they are relatively safer than synthetic drugs 
[Athnasiadou S. et al., 2001]. Over the past several 
years, intensive efforts have been made to discover 
clinically useful antimicrobial drugs, which have 
been reviewed by many researchers [Iwu M. et al., 
1999; Mali R. et al., 2007; Khadatkar S. et al., 2008; 
Paramesha M.  et al., 2009].

The current study revealed that water extracts of 
apricot leaves possess potent antibacterial activity at 
concentration of 10 mg/mL. The activity could be 
attributed to the presence of phytoconstituents such 
as flavonoids, triterpenoids, alkaloids, steroids, phe-
nolic compounds, and tannins. These metabolites are 
reported to have many biological actions, including 
antimicrobial and antioxidant [Medicinal plants, 
1989; Rasadah M., Houghton P., 1998; Jacoby G., 
1999; Kahkonen M. et al., 1999; Akiyama H. et al., 
2001; Wallace R., 2004; Min B. et al., 2008; Akroum S.  
et al., 2010].

Our previous chemical analysis carried out with 
extracts of apricot leaves showed that many second-
ary metabolites of various classes occur in water and 

ethanolic extracts (tannins, flavonoids, and cate-
chines), and the water extracts exhibit antioxidant 
activity [Hanisyan R. et al., 2010]. 

It is considered that enzyme inhibition by pheno-
lic compounds is the mechanicm for microorganism 
inhibition [Scalbert A,. 1991]. This is possibly done 
by the oxidized compounds through reaction with 
sulfhydryl groups or through more nonspecific inter-
actions with the proteins [Cowan M., 1999; McGaw L. 
et al., 2002].

Hence, the difference between in antimicrobial 
activities of tested extracts could be explained by 
the amount of antimicrobial substances present in 
each form and could be attributed to their chemical 
constituents. Drying the leaves could have concen-
trated the antimicrobial compounds per amount of 
the extract as opposed to the antimicrobial com-
pounds present in the same amount of the fresh leaf. 
On the other hand, drying can affect negatively on 
the quality of some useful compounds of secondary 
metabolism in leaves. Identification of these com-
pounds could be a subject of future studies.

The results also showed that water extracts of 
dried apricot leaves was mainly inactive against Ba-
cillus family microorganisms (Bac. subtilis 205; 
Bac. mycoides). Such results were not totally unex-
pected, since these bacteria form resting spores and 
are more resistant to environmental conditions and 
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 CONCLUSION
Thus, data obtained by us specify antimicrobial ac-

tion of water extracts of apricot in relation to various 
gram-positive and gram-negative bacteria and fungi.

The present study revealed that the water extracts 

obtained from both fresh and dried leaves of apricot 
trees possess profound antimicrobial activity and 
might have potential use in medicine. 

Furthermore, these results confirmed that dried
apricot leaves are potentially rich sources of antimi-
crobial agents. However, apricot leaves from young 
trees (less than 8 years) exhibited higher antimicro-
bial activity against test microorganisms compared 
with leaves from old trees.
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