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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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.lIIII. Determination of anatomical diagnostic characteristics
Sciénce weet
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IIIIII. Determination of anatomical diagnostic characteristics of
Scienceweet the raw materials (identification of species)

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

region Cardiola officinalis Cardiola officinalis L.
elements L.(Zovuni) (Aparan)
% Tl % g/l
Si 028194, +261,
510,0 7 : 94,5 7.5 54347
Al 2,4 1681+17,4 5,6 402;*;70’
M 1724,+21,
. 13 | om4s7,77 | 2.4 v 43 .
Ca 510,0 6999134, >10,0 7203+34,1
55 69
Fe 700,8 2306+33,3
1,0 +8,86 3,2 2
Lete 0,032 22,7+1,30 0,042 30,12
) 3 )7— )3 ) 4 i0,59
Ni 2,25 4,029
0,0032 0.0LT 0,0056 20,00
Ti 39,02 402,7
0,056 +0,52 0,56 +4,07
Vv A 1,666 0.0022 2,288
! +0,074 003 +0,03
Mo 0,0056 3,95 0,0013 0,9366
+0,067 +0,01
Zr 2,94 12,92
0,0042 £0.068 0,018 o
Cu 3)934
0,0056 3,54 0,013 9,32+0,25
Eb 0,0032 2,212+5.8 0,0018 12550
,003 ,212+5,83 ) 0,05
Na 392,4 2511+210,
0,56 4,52 32 5
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Determination of mineral content

AHaTUTUYECKUE T'uaponoHrKa [TouBeHHast BoxuabepT (Hag AHKaBaH (Haf Ap3araH(Haf
00pa3Iibl CHIPhS. | (UEepHBIM MITaK) KyJIbTYpa ypOBHEM MOpsI Ha 1880 | ypoBHeM MOpSI Ha | YpOBHEM MOpSI Ha
Ha3BaHue M., Ha CKJIOHaX 2000 M., Ha 1700 M.,
MECTHOCTH. BoxuabepTcroro xpedTa, | CKIOHAxX xpebTay mebeHrcTas
cyxasi KaAMeHHCTast peku MapmapuK, | TOpPHO- CTemHasi
TOPHO-CTeITHasI TOpHO-JIeCcHasI MECTHOCTb)
1ebeH1CTas KaMeHUCTasI
MECTHOCTB) MECTHOCTB)
3o0i1a % 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 1.8310.107
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 2.371£0.047
Na* 2.39+0.06 2.42+0.027 3.24%0.035 3.24+0.065 2.410.053
Fe* 0.321+0.017 0.42+0.015 0.42+£0.021 0.41710.024 0.423+0.009
Mo* 0.00410.0001 0.004 0.0013+3.333e-05 0.0042 .
+5.774€e-05 +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** 0.03210.002 | 0.075+0.002 0.113+0.012 0.3210.012 0.113+0.001
Cu* 0.003+0.0003 0.006 0.0042+0.0001 [0.0056+0.0001|0.0032+0.0001
+0.0008
VE* 0.002 0.002 0.0024+8.819€-05 (0.0024+0.0002 0.0024
+8.819e-05 +8.819e-05 +5.773€e-05
Ni** . . 0.0024+8.819e-05 . 0.0042
+8.818e-05
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region Zovuni Aparan
element

Si
Al
Mg
Ca
Fe
Mn
Ni
Ti
Vv
Zr
Cu
Na

%

10
£y2
1,8
5,6
1,3
0,01

0,0042

0,18

0,0032

0,0056
1,8

Mg/kg
10000+32,63
4200%4,29
1800+1,576
5600+2,63%
1300+4,627
9,98+0,086
4,110,130
180,2+1,393
3,2+0,1304
5,58+0,1772
1800+0,8343

%

15
5,6
2,4

13
1,8

0,013
0,0056
0,24
0,0032
0,0032

0,018

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

Mg/kg
15760+83,03
5867+47,32
2520+3,354
13640+116.4
1890+2,519
13,65+0,2068
5,882+0,083
252,2+0,861
3,374%0,013
3,36+0,016
18,9210,136
2520%3,941



201/ GC-MS analysis of essential oil of roots and

IIIIII. rhizomes of Valerian officinalis

Substances

SCIence

2 6.48 Camphene 9.3%
Bornyl
5 11.73 21.2%
2 acetae
-)-Myrten
} 6 12.25 (-)-My 5.1%
yl acetae
1H-Cyclopr
10 14.06 e 4,1%
opazulene
6
Ly 141?15 ﬁo
1] 3 4 | 789&?13“ ’U\” WM\ “ 20 16.83 1(2H)-Naph £..2%
] My Jyii 1“‘ 3 * * ©
0 Y T PITIE C e 1] e ewpa— NN 0 Y et .51 . X N SO e thalenone
T s 15 we @5 #/o A5 w0 Tmemn
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Chromatogram: . ‘ Camphene 15,7%
Intens. .
x106 , 2 6,87 B-Pinene 2,5%
6 \ ‘ : 5 Cyclopropa
5; ne,
2-(1,1-dime
‘ % 4 9)94 2190/0
4 thyl-2-pent
L enyl)-1,1-di
S methyl
‘ . Bornyl
2 6 5 11,77 51,8%
I : 7 acetate
t -)-Myrten
CH | 2 4 6 12,25 ( i Zt 8,8%
3 yl acetate
] L dl iR S, . M 2(1H)Napht
0.,.‘,.TT..,,...].H....fj.,.'\“h* \.'AM...T“‘T”"T“'T”T‘"T““T"“T“? 7 17,23 (EDRED 16,3%
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GC-MS analisys of essential oils obtained from
Rhizomta cum radicibus Valerianae officinalis L.
cultivated in Zovuni region

Chromatogram:

Intens.
x106

4- 2
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|!!!!!. GC-MS essential oil (wildly, hydroponic
lenceweet and land cultivated)
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GC-MS analysis of essential oil of T.
polium
BapHaHTHI,
Bpemst (KRonmnuecTBO TEPIIEHOUIOB, %)
TepnieHOUABI BblJIep:KUBaHMSI,
MIH AraBHaa30p
. . THAPONOHNKA Mo4Ba
(nuxopacTyuii)

B-HI/IHCH 7,69 4,71 - 0,95
JIMMOHEH 8,58 3,20 - 1,34
nuHeH-30H 10,43 - 8,82 -
KapBeoJl 10,50 2,71 - -
(E)-3-kapen 10,50 = 1,19 -
NMUHEH-3-0J1 10,52 5,87 4,20 1,25
MHUPTEHAJ 11,31 - 1,67 0,96
MHPTEHOJI 11,33 6,22 1,51 -
repMaerH_I[ 13,91 3,10 - 1,08
nukJaooyra [1,2,3.4]
TUIUKJIONEHTAH, JeKaruapo-3- 14,06 2.59 ) _
o.-MeTIWJI-6-MeTHIeH-1
(1-MmeTHJI-3THII)




.lllli1.7 HPLC analysis of wildly growing

Science week Ziziphora clinopodies Lam.

Name Retention Time Area % Area | Conc. mg/ml
Verbascoside 4,956 422012 48,26 0.114

5175 438937 50,20 -

Apigenin 7,138 13510 1,54 0.003

LI [ P9 | —

0,030 T
0,028 -
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0,024 1 ks
0022 - 1 N

i \
0,020 :, '3
0018 ° i
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2 1 -
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0,010 - !'

4.854

0,008
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B’C Innovation in biomaterials for industry

dtanaaraizartion oy verbascoside, luteoline and
apigenin 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 poliumoside, teupoliumoside in the 50%

alcoholic extract of T. polium-by HPLC method

T. polium hydroponic T. polium wildly
Mg/ml Mg/ml
'polyumozide m]:nuqn] ]'mq]'lq ujnj ]1111_1inq]1q m]:nuqn] ]'mq]'lq
0,0466 0,1686 0,0744 0,3281
0. §
B 0.055- "(
s % e dl
e 0045 3|
;5 0,040 (‘ ‘
I i gl |
ENl
e | || 0030 i '
'l 0,025
|r' Il \ | 0020 ‘ ‘
| | l ll 0015 | !
I |l| " 0,010 \‘ E
[\ \ I
¢ \», 0,005 / \ g
1.00 26(: 36: a0 '_'— : " . . Zx x T T T 771777.777,77” T 2 c_mu-—/—- e i?}"ﬁ —
3 J 1 400 5,00 6,00 7.00 8,00 9,00 ,.:‘25:5 1100 1200 1300 1400 1500 1500 1700 1800 1900 20,00 T T 1y T s_bu 5 T

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

800 17.00

1800 1000

2000
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High-performance liquid chromatography (HPLC)
Teucrium polium (wildly and hydroponic)

B 5 35 8 6§ B 856 F
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Determination of antiradical 50%activity of

alcoholic exrtacts of T. polium growing in different

45

conditions

Konuenmpaum
A _DPPH

(x40%)r/n

—-Z1a

Zla —a-Z1b
3 Z2a
[ N —=22b

—-Z3a
—5-23b

Z2b

~—Hz1b

S 10 15 20 25

Bpema , Muu

14

12 +

10

Konuenmaum
X_DPPH,

(X40%)r/n

—-Z1a

21a ‘ -=-71b
=i—-22a

R —<22b

—=-23a
—5-23b
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5 10 15 20 25

Bpema , MMu

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

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




Determination of antimicrobial activity

Ha3BaHue JvaMeTp 30HbI MHIMOMPOBaHUSA POCTa MM (JUaMeTp
MUKpo6a d=5Mm.)
1 2 3 4
Pseudomona
s aeruginosa - 7 20 22
MDC 5249
Mycobacteriu
m sp. MDC 2 O 9 1 5 1 5
HaszBaHue JlviaMeTp 30HbI MHTUOUPOBAHUS POCTAa MM 5237
MHUKpoOa (nmameTp d=5MM.) Bacillus
1 2 3 A subtilis 1 5 12 14 3 1
Pseudomon MDC 1820
as - 7 20 22 Streptococcu 8
aeruginosa s faecalis 1 3 0 10 20
MDC 5249 MDC 5242
Mycobacter Bacillus 8 1 1 6 2
ium sp. 20 9 1 5 1 5 coagulans 0 0)
MDC 5237 MDC 1906
Bacillus Enterococcus
subtilis 1 5 12 14 3 1 faecglzi; i\/[DC 12 1l|- 12 3 3
MDC 1820
Streptococc Serratia 8
us foecalis | 18 30 10 20 marcescens 7 9 1 24
MDC 5251
1\/][3251151?1[;2 Escherichia
coagul 8 10 16 20 coli MDC 7 9 7 15
gulans 5002
ecoc | 15| 17 | 12 T 25 | 28 | 19 | 20
us faecalis ll- 33 MDC 5233
MDC 5254
Serratia
marcescens 9 1 8 24
MDC 5251
Escherichia
coli MDC 9 7 1 5
5002
Staphylococ
cus aureus 2 5 2 8 19 20

MDC 5233
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sdencewest  (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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