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AbsTrAcT

the quantitative content of macro- and microelements in the raw herbal material of oregano 
ordinary (origanum vulgare l.) harvested from different regions of armenia (tavush, 
gegharkunik, lory, Kotayk) was determined by the method of thermal emission spectral analysis 
the results of explorations showed that the herb contained 11-13 chemical elements, including 
essential (na, ca, mg, Fe, cu, mo, mn) and conditionally essential (Si, ti, v, ni) ones, as well 
as heavy metals, the content of which did not exceed the maximum allowable concentrations 
(macs). only the concentration of pb revealed in tavush 2 times exceeded the mac; this latter 
was considered the consequence of the environmental pollution.

more than 25 mineral elements are found in raw material of oregano [phytotherapy, 1999; 
Bernstein n. et al., 2002]. the results obtained in our study showed that there were totally 11-13 
elements in investigated material depending on the region of armenia. in all probability these 
data were the result of thermal ability of Diffraction photographic Spectrograph (DFS)-8 (4000-
4700˚C), which cannot provide separation of some elements, such as W, Nb, Ta, Os, etc. that 
might allow increasing the sensitivity of light ray. 

the results of thermal emission spectral analyses showed that in all samples among the revealed 
elements there were: three macroelements (na, ca, mg), which made the predominant mass of 
ashes; six microelements (cu, mo, mn, Fe, al, Si), and three ultramicroelements (v, ti, ni).

as a result of investigation a large amount of ca was revealed in all samples of raw material. 
the highest amount (38%) of this macroelement was observed in oregano raw material harvested 
from tavush. this finding testifies that the soil in this region is rich in ca, the irrigation water is 
hard, and in general, it is evidence of oregano ability to accumulate ca. 

among the macroelements, as discussed in scientific publications, in comparison with other 
elements, the content of mg was relatively higher in raw material harvested from tavush (2.4%) 
and lory (2.7%). the above mentioned data allow us to recommend the raw material of oregano 
as a source of ca and mg, which are of high biological significance.
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introDuction

It was established that plants are the best storages 
of macro- and microelements. About 70 chemical 
elements participating in the important biochemical 
and physiological processes in living organism have 
been found in plants. Particularly, the microelements 
bind with hormones, vitamins, enzymes, and amino 

acids and provide the normal course of physiological 
processes [Kislichenko v., 1997].

At present, in parallel with the biologically active 
substances, which are contained in raw material of 
medicinal plants, the comprehensive study of chemi-
cal elements, including heavy metals extremely haz-
ardous for human health, becomes actual. Research-
ers have begun to emphasize the influence of the en-
vironment and ecological factors on mineral elements 
contained in medicinal plants [Kislichenko v., 1999; 
nikitina a., popova o., 2006; Shilova v. et al., 2012]. 
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Mineral elements play an important role in sur-
vivability and metabolism of plants. From ecology 
standpoint, chemical composition of the environ-
ment (air, soil) influences not only certain plant 
species, but also formation of plant communities 
known as phytocenoses.

In nature there is the regular connection between 
concentrations of the biologically active substances 
and microelements cumulating in plants. So, plants 
containing cardiac glycosides accumulate Mn, Mo, 
Cr; alkaloids containing plants amass more Co, Mn, 
Zn; plants rich in saponins cumulate more Mo, w, 
while terpenoids containing plants have more Mn. 

In accordance with known literature data, the herb 
of oregano ordinary (origanum vulgare l.) is richer 
with micro- and macroelements amongst the terpe-
noids containing raw materials of essential oils. There 
are numerous studies on mineral elements of oregano 
harvested from different climatic zones [efremov a. 
et al., 2002; nikitina a., popova o., 2006; grankina i., 
2007; Sotiropolou D., Karamanos a., 2010]. Particu-
larly, mineral content determination in herbal raw 
material of oregano by atomic-adsorption photomet-
ric method contributed to creation of the aromatic 
collections rich in microelements [Bernstein n. et al., 
2002; pervyshina g. et al., 2005].

The analysis of literature data shows that re-
gardless of the climatic conditions, the herb of 
oregano is characterized by the content of K, Ca, 
Mg, Fe macroelements and Mn, Cu, Zn, Co, Mo, 
Cr, Al, V, Sn, Ni, Sr, Ba microelements [Kisli-
chenko v., 1999; phytotherapy, 1999; grankina i., 
2007; Sotiropolou D., Karamanos a., 2010].

There are numerous works concerning the in-
vestigation of oregano mineral content, in particu-
lar regarding the high content of Ca and Mg in this 
herb defining the biological activity of oregano 
[Dordas ch., 2009; levkut m. et al., 2011]. 

Taking into account the above mentioned and 
the fact that mineral content of plants depends on 
their geographical location, as well as climatic and 
ecological factors, we set a goal to investigate the 
mineral composition of oregano ordinary growing 
in different regions of Armenia.

materialS anD methoDS

The samples of oregano ordinary herb harvested 
from different regions of Armenia (Kotayk, Ta-
vush, Gegharkunik, Lory) in 2010-2011 served as 

a material for investigation. The ashes from sam-
ples were obtained by dry air method in accor-
dance with the 11th revision of the State Pharma-
copeia (SPh) of the Russian Federation. Detection 
of macro- and microelements in ashes was carried 
out at the laboratory of the Institute of Geological 
Science of the National Academy of Science of the 
Republic of Armenia by the thermal emission 
method using the Diffraction Photographic Spec-
trograph (DFS-8) [Babushkin a. et al., 1962]. The 
applied method is a physical procedure used for 
detection of the chemical composition of sub-
stances; the technique is based on the analyses of 
emission and extinction specters of atoms.

reSultS anD DiScuSSion 
The investigation on raw material of oregano or-

dinary harvested from four regions of Armenia 
show that the medicinal herb is rich in macro-, 
micro- and ultramicroelements, including the essen-
tial (Na, Ca, Mg, Cu, Mo, Fe) and conditionally es-
sential (Ni, Ti, V) elements. According to literature 
data, there are more than 25 mineral elements in raw 
material of oregano [phytotherapy, 1999; Bernstein 
n. et al., 2002]. The results obtained in our study 
show that there are 11-13 elements in investigated 
materials depending on the region of Armenia. 
These data are the result of the thermal ability of 
DFS-8 (4000-4700˚C), which cannot provide sepa-
ration of some elements, such as w, Nb, Ta, Os, etc. 
that might increase the sensitivity of light ray.

The results of thermal emission spectral analy-
ses show that in all samples among the revealed 
elements there were three macroelements (Na, Ca, 
Mg), which made the predominant mass of ashes, 
six microelements (Cu, Mo, Mn, Fe, Al, Si) and three 
ultramicroelements (V, Ti, Ni).

As a result of investigation, a large amount of Ca is 
revealed in all samples of raw material. The highest 
amount (38%) is observed in raw material harvested 
from Tavush. This finding testifies that the soil in this 
region is rich in Ca, the irrigation water is hard, and in 
general, it testifies to the ability of oregano to 
accumulate Ca. 

Among the macroelements, as discussed in sci-
entific literature, compared with other elements, the 
content of Mg is higher in raw material harvested 
from Tavush (2.4%) and Lory (2.7%) (Table 1). 

The above mentioned data allow us to recom-
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Table 1.
The mineral content in ash of air-dried oregano ordinary by regions of Armenia, mg/kg (M±m)

Element
Regions of Armenia

Kotayk Gegharkunik Tavush Lory

Na 244.20±0.39
p<0.05

266.20±0.36
p<0.05

325.80±0.39
p<0.05

183.00±0.45
p<0.05

Ca 18206.00±2.61
p<0.05

20761.00±4.06
p<0.05

24854.00±1.06
p<0.05

22751.00±3.29
p<0.05

Mg 869.40±0.74
p<0.05

998.10±1.25
p<0.05

1566.00±1.23
p<0.05

1658.00±1.23
p<0.05

Fe 64.49±0.82
p<0.05

61.48±0.65
p<0.05

34.51±0.70
p<0.05

22.31±0.69
0.05<p<0.5

Al 154.80±0.49
p<0.05

151.00±0.52
p<0.05

272.80±0.59
p<0.05

194.50±0.73
p<0.05

Ti 3.93±0.51
p<0.05

4.85±0.44
p<0.05

7.22±0.36
p<0.05

1.18±0.24
0.05<p<1

Pb - - 1.70±0.10
0.05<p<0.2 -

Cu 2.25±0.30 
p<0.05

2.35±0.34
p<0.05

13.42±0.71
p<0.05

21.56±0.61
0.05<p<0.5

Mo 16.05±0.53
p<0.05 - 24.69±0.61

p<0.05
16.52±0.64

p<0.05

Mn 1.09±0.19
p<0.05

0.95±0.22
p<0.05

5.21±0.39
p<0.05

1.75±0.32
p<0.05

Si 733.90±1.08
p<0.05

826.30±0.69
p<0.05

1176.00±0.55
p<0.05

613.50±0.45
p<0.05

V 1.04±0.26
p<0.05

1.85±0.19
p<0.05

1.77±0.17
0.05<p<0.2

1.17±0.31
0.05<p<1

Ni 0.63±0.11
0.05<p<0.2

1.02±0.23
p<0.05 - -

NoTe: analysis number for each element n =6, blue color - macroelements and red - microelements.

TAble 2.
The decreasing number of macro- and microelements in raw material of oregano ordinary har-

vested from four regions of Armenia
Region Decreasing number of macro- and microelements

Kotayk Ca > Mg > Si > Na > Al > Fe > Mo > Ti > Cu > V > Mn > Ni

Gegharkunik Ca > Mg > Si > Na > Al > Fe > Ti> Cu > V > Mn > Ni

Tavush Ca >Mg > Si > Na > Al> Fe > Mo > Pb > Cu > Ti > Mn > V

Lory Ca > Mg > Si > Al >Na > Cu > Fe > Mo > Mn > Ti > V
NoTe: ablue color - macroelements and red - microelements
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mend the raw material of oregano as a source of Ca 
and Mg, which are of high biological significance.

Nowadays, the study on mineral content of 
herbal raw material and extracts detection of mi-
croelements, which are d-metals, is of great impor-
tance. Most of microelements are the components 
of biological catalyzers, enzymes. Particularly, Mn 
is contained in 12, Cu in 30 and Fe in 70 enzymes. 
The absence of these elements brings to the sur-
vival problems of living organisms due to the de-
crease of enzymatic activity. 

The results of investigation show that the herb of 
oregano ordinary can serve as a source of both men-
tioned elements, and biologically essential Mo and Ni. 

According to V. Kukes, the herb of oregano ac-
cumulates Fe, Mo, Se [phytotherapy, 1999], while 
in accordance with our results Mo is not revealed 
in oregano raw material harvested from Geghar-
kunik; no Se was found in raw material harvested 
from all regions under study. Nickel is not re-
vealed in herbal material harvested from Tavush 
and Lory. Other microelements qualitatively exist 
in raw materials harvested from all four regions, 
but differ in their quantity, which is obviously ex-
plained by the climatic conditions of regions 
[moghrovyan a. et al., 2012]. The identical 
amounts of Al and V were revealed in all samples. 
In Lory, in contrast to other regions, the least 
amount of Ti was found. 

In raw material of oregano harvested from all 
regions insignificant amount of Cu was revealed, 
which simultaneously testifies to the least amount 
of anthocyanins in samples of this medicinal hernb 
(anthocyanins form complexes with Cu and pro-
mote its accumulation). 

It is well known that plants cumulate heavy 
metals hazardous for human health, while the 

amounts of these contaminants are mainly condi-
tioned by the geographic area of plant habitat and 
anthropogenic factors.

Today the global problem of biosphere pollution 
requires the assessment of ecological purity of me-
dicinal herbal raw material. From this point of view, 
interesting data are obtained in our studies to sig-
nify to the problem of biosphere pollution. Thus, for 
example, Pb was found only in the region of Tavush 
at the level of 1.70 mg/kg, which is almost 2 times 
above the maximum allowable concentration 
(MAC) of 0.3-1.0 mg/kg [Sanitary rules, 2010]. 

In accordance with the MAC parameters 
(Fe<50.0 mg/kg, Cu<10.0 mg/kg, Mo<1.0 mg/kg, 
Mn<12.0 mg/kg, Ni<0.5 mg/kg) the amounts of 
heavy metals (Fe, Cu, Mo, Mn, Ni, Pb, V, and Ti) 
revealed in investigated samples do not exceed the 
permissible limits. The content of macro- and mi-
croelements in ash of air-dried raw material of 
oregano ordinary is presented in Table 1. The de-
creasing number of macro- and microelements 
content by regions is presented in Table 2.

concluSion

According to data obtained, we can conclude 
that oregano ordinary (origanum vulgare l.) har-
vested from all four regions of Armenia is ecologi-
cally clean. 

The thermal emission spectral method allowed 
to reveal that the herb of oregano harvested from 
different regions of Armenia (Kotayk, Tavush, 
Gegharkunik, Lory) is rich in 11-13 biogenic ele-
ments; namely: three macroelements (Na, Ca, Mg), 
six microelements (Cu, Mo, Mn, Fe, Al, Si), three 
ultramicroelements (V, Ti, Ni), including the es-
sential (Na, Ca, Mg, Fe, Cu, Mo, Mn) and four 
conditionally essential (Si, Ti, V, Ni) elements.
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