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To study unknown and perspective plant 
species wildly growing in Armenian and 
Artsakh floras, the perspectives of their 

cultivation, for expansion and 
standardization of resins resources and 

effective preparations creation.
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Pharmacognostic analysis 
Standardization of raw materials

Valeriana cardiola L.

Teucrium polium L.

Ziziphora clinopodioides Lam.

Origanum vulgare L.

Cherophyllum  bulbosum L.



Ziziphora clinopodies Lam and Teucrium polium grown under hydroponic conditions (glub)





Determination of anatomical diagnostic characteristics 
of raw materials (identification of species) 



Determination of anatomical diagnostic characteristics of 
the raw materials (identification of species) 



  region
elements

Cardiola officinalis 
L.(Zovuni)

Cardiola officinalis L. 
(Aparan)

% մգ/կգ % մգ/կգ
Si

>10,0
7028±94,5

1
7,5

5434±261,
7

Al
2,4 1681±17,4 5,6

4024±70,
57

Mg
1,3 911,4±7,77 2,4

1724±21,4
3

Ca
>10,0

6999±34,
55

>10,0
7203±34,1

9
Fe

1,0
700,8
±8,86

3,2
2306±33,3

2
Mn

0,032 22,7±1,30 0,042
30,12
±0,59

Ni
0,0032

2,25
±0,047

0,0056
4,029
±0,02

Ti
0,056

39,02
±0,52

0,56
402,7
±4,07

V
0,0024

1,666
±0,074

0,0032
2,288
±0,03

Mo
0,0056

3,95
±0,067

0,0013
0,9366
±0,01

Zr
0,0042

2,94
±0,068

0,018
12,92
±0,35

Cu
0,0056

3,934
±3,54

0,013 9,32±0,25

Pb
0,0032 2,212±5,83 0,0018

1,256
±0,05

Na
0,56

392,4
±4,52

3,2
2511±210,

5

Determination of mineral content



Аналитические 
образцы сырья. 

Название 
местности. 

Гидропоника 
(черный шлак) 

Почвенная
 культура 

Вохчаберт (над 
уровнем моря на 1880 

м., на склонах 
Вохчабертского хребта, 

сухая каменистая 
горно-степная 

щебенистая 
местность) 

Анкаван (над 
уровнем моря на 

2000 м., на 
склонах хребта у 
реки Мармарик, 

горно-лесная 
каменистая  
местность)

Арзакан(над 
уровнем моря на 

1700 м., 
щебенистая 

горно- степная 
местность)

Зола % 9.1 10.9 7.8 7.0 8.0

 Ca*  >>10  >>10  >>10  >>10  >>10
Al 1.047±0.039    2.41± 0.122 1.82±0.087 2.43±0.269 1.83±0.107

K >3 >3 >3 >3 >3
 Mn* 1.303±0.09 4.23±0.16 4.22±0.18 5.6±0.26 3.2±0.133

 Mg* 2.42±0.117 3.24±0.111 2.41±0.129 1.77±0.096 2.37±0.047

Na* 2.39±0.06 2.42±0.027 3.24±0.035 3.24±0.065 2.4±0.053

Fe* 0.32±0.017 0.42±0.015 0.42±0.021 0.417±0.024 0.423±0.009

 Mo* 0.004±0.0001 0.004
±5.774e-05     

0.0013±3.333e-05     0.0042
±8.818e-05     

_

Si** 1.847±0.09 2.37±0.149 2.38±0.044 4.8±0.021 2.434±0.013

 TI** 0.032±0.002 0.075±0.002 0.113±0.012 0.32±0.012 0.113±0.001

Cu* 0.003±0.0003 0.006
±0.0008

0.0042±0.0001 0.0056±0.0001 0.0032±0.0001

V** 0.002
±8.819e-05

0.002
±8.819e-05      

0.0024±8.819e-05     0.0024±0.0002 0.0024
±5.773e-05     

 Ni** _ _ 0.0024±8.819e-05     _ 0.0042
±8.818e-05     

Co _ _ _ _ _
Pb _ _ _ _ _

Determination of mineral content





Mineral constituents of Rhizomta cum radicibus Valerianae cardiola L. 
gathered from Zovuni and Aparan regions (n=5, P<0,05)

       region
element

Zovuni Aparan

% Mg/kg % Mg/kg

Si 10 10000±32,63 15 15760±83,03

Al 4,2 4200±4,29 5,6 5867±47,32

Mg 1,8 1800±1,576 2,4 2520±3,354

Ca 5,6 5600±2,634 13 13640±116.4

Fe 1,3 1300±4,627 1,8 1890±2,519

Mn 0,01 9,98±0,086 0,013 13,65±0,2068

Ni 0,0042 4,1±0,1304 0,0056 5,882±0,083

Ti 0,18 180,2±1,393 0,24 252,2±0,861

V 0,0032 3,2±0,1304 0,0032 3,374±0,013

Zr - - 0,0032 3,36±0,016

Cu 0,0056 5,58±0,1772 0,018 18,92±0,136

Na 1,8 1800±0,8343 2,4 2520±3,941



N
Rt Substances %

2 6.48 Camphene 9.3%

5 11.73
Bornyl 

acetae
21.2%

6 12.25
(-)-Myrten

yl acetae
5.1%

10 14.06
1H-Cyclopr

opazulene
4.1%

20 16.83
1(2H)-Naph

thalenone
4.2%

21 17.33
2(3H)-Nap

hthalenone
31%N Rt Substances %

1 6,43 Camphene 15,7%

2 6,87 β-Pinene 2,5%

4 9,94

Cyclopropa

ne, 

2-(1,1-dime

thyl-2-pent

enyl)-1,1-di

methyl

2,9%

5 11,77
Bornyl 

acetate
51,8%

6 12,25
(-)-Myrten

yl acetate
8,8%

7 17,23
2(1H)Napht

halenone
16,3%

GC-MS analysis of essential oil of roots and 
rhizomes of Valerian officinalis

GC-MS analysis of essential oil of roots and 
rhizomes of Valerian cardiola



GC-MS analisys of  essential oils obtained from 
Rhizomta cum radicibus Valerianae officinalis L. 

cultivated in Zovuni region



GC-MS essential oil (wildly, hydroponic 
and  land cultivated)



Терпеноиды
время 

выдерживания, 
мин.

варианты, 
(количество терпеноидов, %)

Агавнадзор 
(дикорастущий) гидропоника почва

β-пинен 7,69 4,71 - 0,95

лимонен 8,58 3,20 - 1,34

пинен-3Он 10,43 - 8,82 -

карвеол 10,50 2,71 - -

(Е)-3-карен 10,50 - 1,19 -

пинен-3-ол 10,52 5,87 4,20 1,25

миртенал 11,31 - 1,67 0,96

миртенол 11,33 6,22 1,51 -

гермакрен-Д 13,91 3,10 - 1,08
циклобута [1,2,3,4] 
дициклопентан, декагидро-3-
α.-метил-6-метилен-1
(1-метил-этил)

14,06 2,59 - -

 

GC-MS analysis of essential oil of T. 
polium



վերբասկոզիդ (1), ապիգենին (3)

 

HPLC analysis of wildly growing 
Ziziphora clinopodies Lam.



T. polium  hydroponic T. polium  wildly
Mg/ml Mg/ml

polyumozide տեուպոլիոզիդ պոլիումոզիդ տեուպոլիոզիդ
0,0466 0,1686 0,0744 0,3281

Standardization of poliumoside, teupoliumoside  in the 50% 
alcoholic extract of T. polium-by HPLC method

T. polium  hydroponic T. polium  wildly
Mg/ml Mg/ml

Verbascozide luteoline apigenine Verbascozide luteoline apigenine
0,0586 - 0,001 0,123 0,0063 0,0061

Standardization of verbascoside, luteoline and 
apigenin  in the 50% alcoholic extract of T. polium-by 

HPLC method

Cromatogramme of standard solusions of verbascoside (1), luteoline 
(2) apigenine (3)

 
Chromatogramme of standard solusions 50% alcoholic 
extract of  verbascoside, luteoline and apigenine



High-performance liquid chromatography (HPLC) 
Teucrium polium (wildly and hydroponic)



Determination of antioxidant activity

Determination of antiradical  50%activity of 
alcoholic exrtacts of T. polium growing in different 

conditions

Determination of antiradical  activity of alcoholic 
exrtacts of Ziziphora growing in different 

conditions Z1(Berdadzor), Z2(Vokhchaberd), 
Z3(Hydroponic)



Determination of antimicrobial activity

Название 
микроба

Диаметр зоны ингибирования роста мм 
(диаметр d=5мм.)

1 2 3 4
Pseudomon

as 
aeruginosa 
MDC 5249

- 7 20 22

Mycobacter
ium sp. 

MDC 5237
20 9 15 15

Bacillus 
subtilis 

MDC 1820
15 12 14 31

Streptococc
us faecalis 
MDC 5242

18 30 10 20
Bacillus 

coagulans 
MDC 1906

8 10 16 20
Enterococc
us faecalis 
MDC 5254

12 14 12 33
Serratia 

marcescens 
MDC 5251

7 9 18 24
Escherichia 

coli MDC 
5002

7 9 7 15
Staphylococ
cus aureus 
MDC 5233

25 28 19 20

Название 
микроба

Диаметр зоны ингибирования роста мм (диаметр 
d=5мм.)

1 2 3 4
Pseudomona
s aeruginosa 

MDC 5249
- 7 20 22

Mycobacteriu
m sp. MDC 

5237
20 9 15 15

Bacillus 
subtilis 

MDC 1820
15 12 14 31

Streptococcu
s faecalis 

MDC 5242
18 30 10 20

Bacillus 
coagulans 
MDC 1906

8 10 16 20
Enterococcus 
faecalis MDC 

5254
12 14 12 33

Serratia 
marcescens 
MDC 5251

7 9 18 24
Escherichia 

coli MDC 
5002

7 9 7 15
Staphylococc

us aureus 
MDC 5233

25 28 19 20



UV specter of alcoholic extract in visible 
region

1.

բ)
UV spectr of alcoholic extract in visible region 1-4. V. cardiola (Zovuni, Aparan), 5. T. polium, 
6-9. Origanum vulgare,   

2. 3. 4.

5. 6. 7. 8. 9.
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Conclusions
� The populations and raw material resources of several 

perspective medicinal species growing wildly in Armenia and 
Artsakh were investigated.

� In wild nature the types of the species were defined after 
identification and regulatory numbers were given to them.

� By classical and modern methods the raw materials harvested 
from cultivating and wildly growing perspective species were 
standardized according to the containing active compounds 
(flavonoids, tannins, phenolic glycosides).

� Some medicinal species were successfully acclimatized in wild 
nature and introduced in hydroponic culture.
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