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AbsTrAcT

Felty germander (Teucrium polium L. Lamiaceae) refers to plants commonly used in the tra-
ditional folk medicine in Armenia. The herb was thoroughly studied by us on a scientific basis. 

From samples of the overground part of wild Teucrium polium we isolated and identified 13 
individual compounds: 
- flavonoids: apigenin, luteolin, cirsiliol, cirsimaritin; 
- flavonoid glycosides: 4`-O-D-glucopiranozidapigenin, 7-O-rutinosidapigenin, 7-O-D-glucopi-
ranosidluteolin, 7-O-D-rutinosidluteolin; 
- phenylpropanoid glycosides: verbascoside, poliumoside, teupolioside; 
- diterpene acids of clerodan type: tepolins A and B. 

With the aim to obtain ecologically clean yield containing programmed chemical compounds 
Teucrium polium was introduced into the culture, whereby the suitability of the plant growing in 
hydroponics conditions was determined.

As the study of new medicinal plants is considered to be completed with standardization of 
raw medicinal material, we carried out microscopical analysis and determined qualitative and 
quantitative indices and worked out methods to identify authenticity of those main bioactive com-
pounds, which condition estrogenic and antioxidant activities of Teucrium polium.

The methodic procedures were elaborated for qualitative and quantitative determination of flavo-
noids and phenylpropanoid glycosides summary content in the Teucrium polium varieties of the wild 
plants and the plants grown under conditions of hydroponics. The sum of flavonoids was quantita-
tively determined through spectrophotometric method in recalculation for luteolin, and the summary 
quantity of phenylpropanoid glycosides was spectrophotometrically determined according to specific 
optical density values of verbascoside.
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T. polium is a perennial herb, a member of La-
miaceae family. The height of the herb is 20-30 
cm; the stems are upright, tetrahedral and covered 
with dense villi. The flowers are whitish, with bi-
labiate corolla; the fruit consists of dark brown 
nuts. The herb has a pleasant distinctive smell and 
bitter taste. 

In empirical medicine T. polium has been used 
for treating gynecological diseases, gastrointesti-
nal tract disorders; moreover, the plant has as an-
algesic, anti-inflammatory and antibacterial prop-
erties [Vardanyan S., 1990].

In earlier investigations [Hovhannisyan G. et 
al., 1991; Galstyan H., 1992] we managed to iso-
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IntroductIon

Before becoming official, every medicinal 
plant passes through some stage of study. The 
standardization of medicinal plants and perfection 
of quality control methods of herbal medicines are 
among the actual tasks of pharmacognosy. 

Felty germander or Teucrium polium L. Lamia-
ceae (T. polium) is widely used in Armenian folk 
medicine and has been thoroughly investigated by 
us on a scientific basis. 
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late and identify 13 individual compounds in the 
overground part of wild T. polium: 
- flavonoids: apigenin, luteolin, cirsiliol, cirsimaritin; 
- flavonoid glycosides: 4`-O-D-glucopiranozidapi-

genin, 7-O-rutinosidapigenin, 7-O-D-glucopi-
ranosidluteolin, 7-O-D-rutinosidluteolin; 

- phenylpropanoid glycosides: verbascoside, poli-
umoside, teupolioside;

- diterpene acids from clerodan type: tepolins A and B.
In the result of studying the biological activity 

of individual fractions containing different classes 
of compounds it was found that alcohol extract of 
T. polium has pronounced antitumor, coronary va-
sodilating, anticonvulsant and antimicrobial activ-
ity [Chachoyan A. et al., 1992].

With the aim to obtain ecologically clean yield con-
taining programmed chemical compounds T. polium 
was introduced into the culture (Figure 1), whereby 
the suitability of the plant growing in hydroponic con-
ditions was determined [Galstyan H., 2010].

On the basis of toxicological studies it was 
found that hydroponics-grown T. polium occupies 
an intermediate position between the soil and wild 
variations (such correlation is also observed con-
cerning the content of bioactive compounds) [Gal-
styan H. et al., 2011].

Due to the low toxicity and high content of the 
biologically active substances ‒ flavonoid and 
phenylpropanoid glycosides ‒ the aqueous fraction 
of ethanol extract was electrophysiologically stud-
ied in ovariectomized animals [Chavushyan V. et 
al., 2012 a,b]. Intramuscular injection of T. polium 
indicated the anticholinesterase activity of T. po-

lium and ability of bioactive compounds to modu-
late some neurotransmitter systems [Chavushyan 
V. et al., 2012 a,b]. 

As the study of new medicinal plants is consid-
ered to be completed with standardization of the raw 
medicinal material, we carried out microscopical 
analysis and determined qualitative and quantitative 
indices of main bioactive compounds of T. polium, 
by which estrogenic and antioxidant activity of T. po-
lium is conditioned [Galstyan H. et al., 2010].

The fundamental stage of the raw material stan-
dardization as a whole is determination of its au-
thenticity with outward and microscopical charac-
teristics [Markaryan A., 2004].

External characteristics of T. polium: Raw me-
dicinal material is the overground part, which is 
collected at the end of budding and at the begin-
ning of blossoming. Ground raw material is avail-
able as pieces of leaves, stems and blossom clus-
ters of different forms. The color of the stems and 
leaves is glaucous, the flowers are whitish, the 
smell is faint incense-like and the taste is bitter. 

MAterIAl And Methods 

We studied the overground parts of medicinal 
plant T. polium collected in 2010-2012 from Ko-
tayk region of the Republic of Armenia near 
Aghavnadzor village and from trial plots at the Re-
search Base of the Institute of Hydroponics Prob-
lems of the National Academy of Science of the 
Republic of Armenia (Yerevan). 

The wild plants collected from Aghavnadzor 
area, the plants cultivated in soil conditions and 
the plants cultivated in hydroponic conditions (in 
gravel substrate nourished with Davtyan’s nutrient 
solution [Davtyan G., 1980]) were compared. 

Ground leaves and flowers of T. polium were 
used for microscopy. The microslides of the leaves 
and flowers were examined in chloral hydrate so-
lution with threeocular microscope “Micros” (40 × 
40) (Austria). For the qualitative analysis, ethanol 
and aqueous extracts were obtained by the known 
method [State Pharmacopeia, 1990]. The follow-
ing extragents were used for optimal conditions of 
extraction: water, 50% ethyl alcohol, 70% ethyl 
alcohol, and 95% ethyl alcohol. 

Samples of raw material particles, which passed 
through a sieve sized 0.5 mm, 1.0 mm, 2.0 mm, and 
3.0 mm were obtained to determine the output influ-Figure 1. T. polium in hydroponic conditions.
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ence of extractive substances from the degree of raw 
material grinding in 50% ethyl alcohol. The output of 
extractive substances from different organs of T. po-
lium was carried out with 50% ethyl alcohol. The ob-
tained extracts were dried with vacuum rotary motion 
device until constant mass. The extraction was car-
ried out 4-fold. The average volume of tests (M) and 
standard error (m) were calculated.

The component composition of extractive sub-
stances was determined with thin layer chromatog-
raphy (TLC) method on “Silufol UV-254” plates, 
in solvent system “ethyl acetate ‒ methanol ‒ water 
(16:2:1)” [Galstyan H., 1992].

The dried plates were processed with 5% aque-
ous solution of FeCl3 and phenol compounds were 
also discovered under UV light ((l=333 nm and 
350 nm). The retention factor (Rf), which repre-
sents the ratio of the distance from the starting line 
to the center of the substance spot and the distance 
from the starting line to the front line, was deter-
mined for the components of extractive substances. 

Apigenin, luteolin, verbascoside and teupolio-
side (“Sigma-Aldrich”, USA) were used as stan-
dards for identification of substances.

Humidity, total ash, and ash insoluble in 10% 
HCl were determined by the known method [State 
Pharmacopeia, 1990]. 

Our modification of the known spectrophoto-
metric method [Georgievski V. et al., 1990] was 
used for quantitative determination of flavonoids 
and phenylpropanoid glycosides. 

a) Determination of summary flavonoids: About 
1 g (accurately weighted) of finely ground herbs 
sieved through a 2.0 mm diameter mesh are placed 
in a 250 ml conical flask and processed 3 times 
with 50 ml 50% alcohol under heating in a water 
bath for 30 minutes at 60°C and then cooled. The 
alcohol extract is filtered in a 250 ml volumetric 
flask through filter paper, which is beforehand 
moistened with 50% alcohol. The bulk solution is 
brought to the mark with 50% alcohol (solution A). 

By 2.5 ml of solution A is transferred into a 50 
ml volumetric flask, the bulk solution is brought to 
the mark with 95% alcohol and the optical density 
is measured in a spectrophotometer cuvette with a 
10 mm layer thickness at a wavelength of 350 nm, 
using 95% alcohol as a control solution. The sum-
mary content of flavonoids was calculated accord-
ing to the following formula:

X=
250 × 50 × C

100%
a × 2.5

where a is the weighted raw material, in g; C is the 
number indicating the sum of flavonoids found on 
calibration graph plotted by luteolin at a wave-
length of 350 nm.

b) Determination of phenylpropanoid glyco-
sides: Approximately 1.0 g (accurately weighted) 
ground raw material is placed in a 100.0 ml flask, 
50 ml of 50% ethyl alcohol is added, and the mix-
ture is heated for 20 minutes under refluxion. Then 
extraction is cooled, filtered through cotton in a 50 
ml volumetric flask and the content is brought to 
mark with 50% ethyl alcohol (solution A). Solu-
tion A (1 ml) is transferred into a 50 ml volumetric 
flask and the content is brought to mark with 50% 
ethyl alcohol. 

After thorough stirring, the obtained solution is 
subject to spectrophotometeric analysis at λ = 333 
nm in a cuvette with a layer thickness of 1 cm.

The percentage of summary phenylpropanoid gly-
cosides amount in absolutely dry raw material was de-
termined through recalculation for verbascoside using 
the following formula:

X=
50 × 50 × D

100%
44.2 × 2m(100-w)

where m is the weight of the raw material, in g; D 
is the optical density of the tested solution at 
λMAX=333 nm; 50 is the bulk solution, ml; 50 the num-
ber of dilution; 44.2 is the specific absorption rate 
(Е1%

1cm) of verbascoside at λMAX = 333 nm and w is the 
loss in weight of raw material while drying, in %.

Metrological characteristics of the quantitative 
methodic procedure for determining the values in-
dicated in formulas above were calculated by X  
– average value of experiments, S ‒ standard de-
viation, s2 ‒ dispersion, t ‒ Student’s test and ε ‒ 
relative error. 

The statistical treatment of the results was car-
ried out with Microsoft Office “Excel 2003”. Luteo-
lin (“Sigma-Aldrich”, USA) with 20-100 μg/ml 
ethanol concentration was used for calibration curve 
plotting. Optical density (D) of the samples was 
measured at the wavelenghth of 350 nm (for flavo-
noids) and 330 nm (for phenylpropanoids) using 
“Specord UV-VIS” spectrophotometer (Germany). 
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results And dIscussIon

At micro-slides investigation thin-wall small 
cells of epidermis are observed on the surface of 
flowers and leaves (Figure 2 c,f). On both sides of 
the leaf there are numerous large simple sharp-
pointed single-cell villi. (Figure 2 b,e). Micros-
copy reveals the following superficial features: 
characteristic branching villi (Figure 2 a,d): six-, 
seven-, eight-cell villi of warty surface. Capitate 
villi (Figure 2 a,d), flat stigmatic multicellular villi 
(Figure 2 b,e), as well as two-ended villi can be 
seen. The flower (corolla and calyx) is especially 
characterized by the presence of big simple sharp-
ended villi. On the surface volatile oil containing 
glandular trichomes typical to Labiatae family can 
be seen (Figure 2 c,f).

The analysis showed that microscopic prepa-
rations of T. polium both wildly growing and 
cultivated in hydropnic conditions are similar 
(Figure 2 a-f).

The method of thin layer chromatography with 
of silica gel in experimentally selected solvent sys-
tem “ethyl acetate ‒ methanol ‒ water” (16:2:1) 
with detectors of 5% aqueous ferric chloride solu-
tion and UV light was used for detection of flavo-
noids and phenylpropanoid glycosides. Three 
green (flavonoids) and three black-green (phenyl-

propanoid glycosides) spots with certain Rf values 
appear to indicate the presence of apigenin (Rf = 
0.83), luteolin (Rf = 0.75), their glycosides (Rf = 
0.62), verbascoside (Rf = 0.50), poliumoside (Rf = 
0.37) and teupolioside (Rf = 0.25) in T. polium 
herb (Figure 3).

We obtained different concentrations of luteolin 
(20-100 μg/ml) and measured the optical density 
(D) corresponding to luteolin concentrations. In 
the result, a calibration graph of luteolin was cre-
ated (Figure 4). 

The following indices were suggested based on 
the studies for whole and ground raw material 
samples of T. polium:
- Extractives abstracted by 50% alcohol ‒ no less 

than 20%;
- Humidity ‒ no more than 10%; 
- Total ash ‒ no more than 10%; 
- Insoluble ash in 10% HCl ‒ no more than 0.8%; 
- Summary flavonoids ‒ no less than 1.5%; 
- Summary amount of phenylpropanoid glycosides 

‒ no less than 3%.
Metrological analysis of the developed me-

thodic procedure demonstrated that relative error 
of flavonoids and phenylpropanoid glycosides 
does not exceed 1% (Tables 2).

Figure 2. Microscopic preparations of leaves and flowers of T. polium: wildly growing (a, b, c) and cultivated in 
hydroponic conditions (d, e, f).

a b c

d e f



57

The New ArmeNiAN medicAl JourNAl, Vol.8 (2014), No 2, p. gAlsTYAN h.m.53-58

TAble 1.
The influence of extraction parameters on the output 

of extractive substances from T. polium (n=6)
Parameter Output of extractive 

substances, % (M±m)
Extragent:
water
50% ethyl alcohol
70% ethyl alcohol
95% ethyl alcohol

20.0±0.12
25.0±0.10
10.0±0.10
6.0 ±0.13

In 50% ethyl alcohol
Plant organs:
flowers
leaves 
stems

19.3±0.08
18.9±0.10
14.1±0.09

Degree of raw material 
grinding (mm)
0.5
1.0
2.0
3.0
4.0
5.0

24.5±0,10
26.0±0.13
26.5±0.11
28.0±0.09
24.5±0.14
23.5±0.10

Figure 4. Calibration graph of luteolin.FIgure 3. The scheme of chromatogram of T. polium 
alcohol extract in “ethyl acetate – methanol – water” 
system (16:2:1)
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conclusIon

Methods were elaborated for the qualitative and 
quantitative determination of the summary amount 
of flavonoids and phenylpropanoid glycosides in 
the overground part of T. polium, both of the wild 
plants and plants grown under hydroponic condi-

tions. The sum of flavonoids was quantitatively 
determined by spectrophotometry in recalculation 
for luteolins and the quantity of phenylpropanoid 
glycosides ‒ by specific optical density values of 
the verbascoside. Numerical indices, extractive 
substances, humidity, total ash, and ash insoluble 
in 10% HCl were established. The standards for 
the quality numerical characteristics of Teucrium 
polium, which can be used for the standardization 
of the plant and inclusion into Pharmacopeia of 
Armenia, were proposed by us.. 

TAble 2.
Metrological characteristics of a method for 

quantitative determination of the amount 
of flavonoids  (in recalculation for luteolin) 
and phenylpropanoids  (in recalculation for 

verbascoside) in T. polium
Parameters Flavonoids Phenylpropanoids
n 10 10
f 9 9

X 2.86 3.81

S 2.06 1.22
s2 1.43 1.11
P% 95 95
t (P,f) 2.23 2.23

Δ X
0.02 0.02

ε% 0.6 0.52
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