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Plants of the genus Veronica L. (Plantagi-
naceae) are distributed worldwide and com-
prise about 500 species. In addition, species
are grown as ornamental plants, which have
many orna-mental varieties [1, 2]. The unoffi-
cial species -  V.longifoliaL. and
V. teucrium L. have been used in folk medicine
of many countries mainly as expectorant and
antibacterial agents for many years [3]. Exper-
imental studies had shown anti-inflammatory,
antibacterial, antioxidant, cyto-static and anti-
radical activities [4-7]. Despite of the experi-
ence of folk medicine and preclinical studies,
the chemical compositions of plants have not
been studied in complex [3].

In V. longifolia L. herb and its alcohol ex-
tracts we identified and quantified polysaccha-
rides, amino acids, aliphatic, phenolcarboxylic,
hyd-roxycinnamic and fatty acids, components
of essential oils, flavonoids, iridoids, chloro-
phylls, carotenoids, oxidizable polyphenols [8-
11].

In herb and extracts of V. teucrium L. we
studied amino acids, polysaccharides, hydro-
xycinnamic and phenolcarboxylic acids, fla-
vor-noids, coumarins, iridoids, terpenoids,
chloro-phylls, carotenoids, catechins, agly-
cones of triterpene saponins [12-14].

V. teucrium L. rhizomes are studied poorly.
According to scientific sources rhizomes con-
tain vitamin C and saponins. According to our
experimental data, V.teucriumL. rhizomes
also contain polysaccharides, hydroxycinnamic
acids, flavonoids and chlorophylls [3].

Microelements have high biological activi-
ty, are involved in a large number of physio-
logical and biochemical reactions in plant and
human organism. They are highly related with
other biologically active substances (BAS),
including flavonoids, therefore the aim of our
study was to identify and quantify elemental
composition of studied objects.
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Materials and methods

Objects of research — V. longifolia L. herb,
V. teucrium L. herb and rhizomes, extract of
V. longifoliaL. herb and extract of
V. teucrium L.herb, obtained by 70% alcohol at
a ratio of 1:10 v/v (extract A and B, respective-
ly), extract of V. teucrium L. herb obtained by
hot water (extract C).

For obtaining extracts A and B to accurate-
ly weighed samples of herbal drugs 70% etha-
nol was added at a ratio of 1:10 v/v, flasks
were heated in a water bath with reflux for
30 min, extracts were cooled, filtered and stud-
ied. The yield of extract A was 23.33%, the
yield of extract B — 28.58%. For obtaining ex-
tract C to accurately weighed sample of herbal
drug distilled water was added (1:10 v/v) and it
was heated with constant stirring for 40 min.
The extraction has been performed for three
times. Extracts were cooled, filtered, and then
evaporated to 1/3 of the total volume. The
yield of extract C was 23.59%.

Accurately weighed samples of
V. longifolia L. herb, V.teucrium L. herb and
rhizomes, and extracts A, B, C were placed in
precalcined and weighed porcelain crucibles.
Crucibles had been kept in an oven at a tem-
perature of 100 — 105 ° C for 1 hour. Herbal
drugs and then the left coal were burned in a
muffle furnace at the possibly lowest tempera-
ture; after coal has burned almost completely,
flame was increased. Calcination was carried
out in a muffle furnace at red ignition (about
500 °C), then crucibles were cooled in a desic-
cator and weighed. Calcination was carried out
to constant weight.

Total ash was calculated by the formula:

~ m, *100*100
m > (100 —W)
of herbal drug before ignition, g; m;— mass of

where: m — mass
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herbal drug after ignition, g; W — loss on dry-
ing, %

Loss on drying was studied using moisture
analyzer «Sartorius MA150» (Germany). To
determine loss on drying accurately weighed
samples of herbal drugs (about 1 g) were used.
The temperature range was 100-250° C.

The study of elemental composition was
carried out on the base of DNU “STC “Insti-
tute for Single Crystals” of NAS of Ukraine
(Kharkiv). The identification and quantifica-
tion of elements were conducted using atomic
emission  spectrophotometry.  Spectrograph
DFS-8 with a measuring complex for photoe-
lectric registration of emission spectra had
been used. The arc of alternating current was
generated by generator «IVS -28». The follow-
ing conditions of powders evaporation have

Results and discussion

The highest index of total ash was for
V. teucrium L. herb, the lowest index — for

been set: the amperage of arc alternating cur-
rent — 16A, the frequency of igniting pulse —
100 bits per second, the analytical slit — 2 mm,
the slit width — 0,012 mm, an exposure -
60 seconds. Spectra have been recorded on the
photographic film using spectrograph DFS-8
with a diffraction grating of 600 lines/mm and
a three-lens system of slit lighting. Lines of
spectra have been determined at wavelength of
270 nm to 347 nm in samples comparing with
standard samples of the mineral elements mix-
ture using microphotometer MF-4.

We have studied macro- and microelement
content of herbal drugs (herb and rhizomes) of
V. longifoliaL. and V.teucriumL., and ex-
tracts obtained from them. Results are shown
in Tables 1, 2 and 3.

V. longifolia L. herb. The highest index of total
ash was for extract C, the lowest index — for
extract B (Table 1).

Table 1. Total ash and loss on drying of studied objects

Ne Sample Loss on drying,% Total ash,%
1 V. longifolia herb 7,93+0,13 6,26+0,21
2 V. teucrium herb 7,84+0,19 9,18+0,23
3 V. teucrium rhizomes 7,54+0,17 6,40+0,17
4 Extract of V. longifolia herb (A) - 4,4940,12
5 Extract of V. teucrium herb (B) - 1,70+0,16
6 Extract of V. teucrium herb (C) - 15,86+0,25

*Note: (n=35, P=0,95), «-» not determined

In herbal drugs of studied species and ex-
tracts 19 elements have been identified and
quantified: among them 8 microelements (Fe,
Mn, Al, Sr, Mo, Cu, Zn, Ni) and 6 macroele-
ments (K, Na, Ca, P, Mg, Si) (Table 2).

The total content of elements in
V. longifolia L. herb was 3397.95 mg/100 g, in
V. teucrium L. herb — 4375.86 mg/100 g, in
V. teucrium L. rhizomes — 4322.67 mg/100 g,
in extract A —2161.20 mg/100 g, in extract B —
584.37 mg/100 g, in extract C -
5621.15 mg/100 g (Fig.1). The highest content
of macroelements was in V. teucrium L. herb,
of microelements — in V. teucrium L. rhizomes.
Among extracts the content of macro- and mi-
croelements in the extract C was the highest.

In V. longifolia L. herb the dominant mac-
roelements are (mg/100 g) K (1860), Ca (620),
Mg (185), Si (435), in V. teucrium L. herb —
macroelements K (2300), Ca (920), Si (550),
Mg (275) and microelement Al (110) domi-

nate, in V. teucrium L. rhizomes — macroele-
ments K (2240), Ca (575), Si (770), Mg (190),
P (160), and microelements Al (160), Fe (130)
dominate.

In extract A the dominant macroelements
are (mg/100 g) K (1350), Ca (360), Si (180),
Mg (110), Na (90) and microelement Al (31);
in extract B — macroelements K (250), Si
(120), Na (35), Ca (85), Mg (70), and micro-
element Al (12) dominate; in extract C — mac-
roelements Ca (1580), Na (950), Si (870), Mg
(790), K (790), P (395) and microelement Al
(160) dominate.

The descending series of chemical elements
in V. longifolia L. herb K>Ca>Si>Mg>P, Al>
Na, Fe>Zn>Sr>Mn>Cu>Mo>Ni>Pb, Co>Cd,
As, Hg; in V. teucrium L. herb K>Ca>Si>Mg>
AlI>P>Fe>Na>Zn>Sr>Mn>Cu>Ni>Mo>Pb,
Co>Cd, As, Hg; in V.teucrium L. rhizomes
K>Ca>Si>Mg>P>Al>Fe>Na>Zn>Mn>SrCu>
Ni>Mo>Pb, Co>Cd, As, Hg have been formed.
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Table 2. Element compositions of V. longifolia L. herb, V. teucrium L. herb and rhizomes,
extracts 4, B and C obtained from these species

Element composition, mg/100 g

Ne Element V. longifolia | V. teucrium| V. teucrium | Extract |Extract| Extract

herb herb rhizomes A B C
1 K 1860 2300 2240 1350 250 790
2 Ca 620 920 575 360 85 1580
3 Si 435 550 770 180 120 870
4 Mg 185 275 190 110 70 790
5 P 95 92 160 45 3.0 395
6 Fe 43 55 130 9.0 4.0 55
7 Al 95 110 160 31 12 160
8 Na 43 46 65 90 35 950
9 Mn 2.0 4.6 4.8 45 0.5 11.8
10 Zn 15.5 13.8 22.4 13.5 3.4 1.6
11 Sr 3.1 7.3 3.2 1.8 0.5 11.0
12 Cu 1.2 1.8 1.9 6.7 0.8 5.5
13 Ni 0.06 0.27 0.25 0.15 0.17 1.1
14 Mo 0.09 0.09 0.12 0.045 <0.03 | 0.15
15 |Heavy metals: Co, Pb <0.03 <0.03 <0.03 <0.03 <0.03 | <0.03
17 Cd <0.01 <0.01 <0.01 <0.01 <0.01 | <0.01
18 As <0.01 <0.01 <0.01 <0.01 <0.01 | <0.01
19 Hg <0.01 <0.01 <0.01 <0.01 <0.01 | <0.01

Total: 3397.95 4375.86 4322.67 2161.20 | 584.37 | 5621.15

In extracts: of V.longifoliaL. herb (A)
K>Ca>Si>Mg>Na>Al>Zn> Fe>Cu>Mn, P>
Sr>Ni>Mo>Pb, Co>Cd, As, Hg; of V. teu-
criumL. herb (B) K>Si>Ca>Na>Mg>
Al>Fe>Zn>P>Cu>Mn>Sr>Ni>Mo,

Pb, Co>Cd, As, Hg; of V. teucrium L. herb (C)
Ca>Na>Si>K, Mg>Al>Fe>Mn>Sr>Cu>Zn>
Ni>Mo>Pb, Co>Cd, As, Hg. The descending
series of chemical elements showed the indi-
vidual characteristics of their accumulation in
studied objects.

We have determined transition coefficients
of elements from V. longifolia L. herb and
from V. teucrium L. herb to extracts A, B, C
(Table 3).

In studied objects microelements Co
(<0.03), Cd, As, Hg (<0.01) are absent or are
beyond the determination capabilities of de-
vice, and thus are present in herbal drug within
acceptable limits on the level of heavy metals
specified in State Pharmacopoeia of Ukraine
and European Pharmacopoeia. Therefore,
herbal drugs can be recommended for medical
use.

Macro- and microelements have been iden-
tified and quantified, that in the presence of
others BAS in herbal drugs create conditions
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for development of new drugs compositions
with combined activity for treatment and pre-
vention of cardiovascular system pathologies
and diseases related with mineral imbalance. It
was found that herbal drugs accumulate K, Ca,
Mg, Si, Na, P, Al, therefore, herbal drugs can
be used more complex.

Conclusions

19 Elements have been identified and quan-
tified: including 8 microelements and 6 macro-
elements. The highest content of macroele-
ments was in V. teucrium L. herb, of micro-
elements — in V.teucrium L. rhizomes. The
content of macro- and microelements in extract
of V.teucrium L. herb (C) was the highest.
Macroelements K, Ca, Mg, Si, Na, P and mi-
croelements Al, Fe quantitatively dominate.

The obtained data indicate the possibility of
prognostication that pharmacological activity
of extracts of V.longifoliaL. herb and
V. teucrium L. herb can vary depending on the
extragent, which requires further experimental
confirmation and can be used for development
of specifications on herbal drugs and extracts
obtained from them.
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Figure 1. The content of macro- and microelements in V. teucrium L. herb and rhizomes,
V. longifolia L. herb and extracts obtained from these species.

Table 3 .Transition coefficients of elements from V. longifolia L. herb and from V. teucrium L. herb to
extracts 4, B and C obtained from these species

Coefficients of element transition, %
Ne Element From V. longifolia | From V. teucrium | From V. teucrium
herb to extract A | herb to extract B herb to extract C

1 K 72.58 10.87 34.35

2 Ca 58.06 9.24 171.74

3 Si 41.38 21.82 158.18

4 Mg 59.46 25.45 287.27

5 P 4.74 3.26 729.35

6 Fe 20.93 7.27 100.00

7 Al 32.63 10.91 145.45

8 Na 209.30 76.09 2065.22

9 Mn 225.00 10.87 256.52

10 Zn 87.10 27.64 11.59

11 Sr 58.06 6.85 150.68

12 Cu 558.33 44.44 305.56

13 Ni 250.00 62.96 47.41

14 Mo 50.00 - 166.67

15 | Heavy metals: Co, Pb, Cd, As, Hg - - -

*Note: «-» not determined
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VERONICA LONGIFOLIA L. OTUNUN, VERONICA TEUCRIUM L. OTU VO KOKUMSOVLARININ
VO ONLAR 9SASINDA OLAN EKSTRAKTLARIN MAKRO- VO MIiKROELEMENT TORKIBININ
OYRONILMOSI

Alina P. Osmagcko, Alla M. Kovalyova, Tatyana V. llyina, Oleqg N. Kesevoy, Andrey M. Komissarenko,
Elsan Y. 9hmadov
Milli Oczagilig Universiteti, Xarkov, Ukrayna

Acar sozlar: Veronica longifolia L., Veronica teucrium L., makroelementlor, mikroelementlor, atom-emission
spektrofotometriya

V. longifolia L. otunda, V. teucrium L. otu vao kékiimsovlarinda, V. longifolia L. va V. teucrium L. otunun
70 % etil spirti ilo 1:10 nishstinds alinmis ekstraktlarinda, V. teucrium L otunun gaynar su ilo alinmig
ekstraktinda atom-emission spektrofotometriya tsulu ilo makro- vo mikroelementlorin migdar1 miisyyan
edilmigdir. 19 element agkar olunub: bunlardan 8 mikroelement vo 6 makroelementdir. Todgigat obyetlarinds
elementlorin miqdarinin azalma siras1 tartib edilmis va elementlorin xammaldan ekstraktlara ke¢gma koeffisiyenti
muoayyan olunmusdur. Tadqig olunan obyektlor ticiin quruduldugda ¢aki itkisi (%) vo timumi kiiliin (%) miqdar
toyin edilmigdir. Miisyyan olunub ki, Veronica L. cinsinin iki néviiniin xammalinda K, Ca, Mg, Si, Na, P, Al
toplanir, bu da bitki xammalin1 kompleks istifadosine imkan yaradir.

HUCCJIEJOBAHUE MAKPO- U MUKPOSJIEMEHTHOI'O COCTABA TPABbBI VERONICA
LONGIFOLIA L., TPABbBI U KOPHEBHUII] VERONICA TEUCRIUM L., U 9KCTPAKTOB

HA UX OCHOBE

Anauna II. Ocbmauko, Ajna M. KoBasieBa, Tarbsaina B. Uabuna, Oger H. KomeBoi,

Amnapeii. H. Komuccapenko, dasman 0. Axmenon

Hayuonanenouii papmayeemuyeckuii ynusepcumem, Xapokos, Yxpauna

Knioueswvie cnosa: Veronica longifolia L., Veronica teucrium L., maxpooremenmol, Mukposnemenmoi, amomuo-
OMUCCUOHHASA CREKMPODOMOMEmMPUsL.

B tpase V. longifolia L., B TpaBe u kopuepuiax V. teucrium L., skcrpakrax u3 tpassl V. longifolia L. u
V. teucrium L. monydennusix 70 % coupTOM STHIOBBIM B cOOTHOmIeHHH 1:10, ¥ B OKCTpakTe W3 TPaBhl
V. teucrium L., nonyueHHOr0 TOpsiueil BOJON OMpENesieHO COJEpPIKAaHME MAKpO- U MHUKPOIJIEMEHTOB METOJ0M
ATOMHO- 3MUCCUOHOU criekTpodoromerpun. Mnentuduippoano 19 31eMEHTOB: cpeld HUX 8 MUKPOIJIEMEHTOB
u 6 MakpoanemMeHToB. CHOPMHUPOBAHO PSAABI YMEHBIICHUS COJEPKAHUS FIEMEHTOB B UCCICIYEMbIX 00BCKTaX U
ompeneneHo Ko3(QQHUIUEHTHI Mepexoia 3JIEMCHTOB W3 CHIPbs B SKCTPaKThL. [l HCCieayeMblXx OOBEKTOB
YCTaHOBJICHO TIOTEPI0 B Macce MpH BhICymmBaHUU (%) u o0uryro 301y (%). YCTaHOBICHO, YTO CHIPHE JIBYX
Bu0B poaa Veronica L. nakammuBaer K, Ca, Mg, Si, Na, P, Al, 4ro mo3Bo/isS€T KCHONB30BaTh PACTHTEIHHOE
CHIphe 00JIee KOMITIIEKCHO.
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