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ABSTRACT

Kadifkova-Panovska, T., Stafilov, T., Bauer, S, Kulevanova, S., Dorevski. K (1997)
Determination of some macro and microelements in Thymus moesiacus Velen (Lamiaceae) and
its water extracts by atomic absorption spectrometry Ekol Zast. Ziv Sred., Vol. 5, No. 1, Skopje.

Content of some macro (Ca, Mg, K, Na, Fe, Zn and Mn) and microelements (Cd, Co, Cr.
Cu. Ni and Pb) in Thymus moesiacus Velen. (Lamiaceae) and its water extracts were determined
by atomic absorption spectrometry Distribution of the investigated elements was examined as well
as the influence of the duration of extraction of these elements in their water extracts It was found
that the value of extraction for macroelements was under 12 5% while for micrioelements the
value was higher, almost 55%
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W3BOJI

Kamndxosa-Ilanoscka. T., Crajpunos. T., Bayep, C. Kyneanosa, C., HopeBcku. K
(1997). OmnpenenyBame Ha HEKOM Makpo W MHKpoeJeMeHTH BO Thymus moesiacus Velen
(Lamiaceae) 1 Bo HETOBUTE BOJCHH EKCTPAKTH CO aTOMCKa aTlCOPIIMOHA CrieKTpoMeTprja Exor
3amT XKus Cpen , Tom 5, Bp. 1. Ckomje.

Usepmeno e ompexmenyBan™>e Ha Hekom Makpo (Ca, Mg, K, Na, Fe, Zn u Mn) u
mupkoesiementu (Cd, Co, Ci, Cu, Ni u Pb) BO Thymus moesiacus Velen. (Lamiaceae) u Herosute
BOJEHM E€KCTPAKTH CO TNPHMEHA Ha aTOMCKa arcopIMOHA CHEKTPOMETpHja Belne u3BpIiieHo
HUCIUTYBAKCTO HA 3aCTAlICHOCTA Ha UCIIUTYBAHUTC €JIEMCHTU KaKO U BHHjaHHeTO Ha BPEMCTO Ha
EKCTpaxMpame Ha OBHE €JIEMEHTH BO BOJCHUTE €KCTPAKTH YTBPIAEHO € JeKa CTENeHOT Ha
eKCTpaxupame 3a MakpoeneMeHTuTe € mox 12,5%, nojeka 3a MUKPOEIEMEHTHTE € TOBHCOK
(cxopo 55%).

Kayunu 360posu: Thymus moesiacus, Ca, Mg, K, Na, Fe, Zn, Mn, Cd, Co, Cr, Cu, Ni, Pb, Bonern

eKCTPaKTH
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INTRODUCTION

A few different species of the genus
Thymus L. are collected in Republic of Macedo-
nia as wild thyme. The species themselves are
characterized by emphasized polymorphism thus
many subspecies, variations and forms occur in
Macedonian flora (Matevski 1987). The wild
thyme is used as expectorants, spasmolitic, anti-
septic and antiphelmintic (Dervendji 1992). One
of the widely used taxa is Thymus moesiacus
Velen., prepared in a form of simple water ex-
tracts, especially recommended by folk medicine
in Macedonia for treating respiratory infections.
Thes taxa has been investigated and its essential
oil composition (Kulevanova et all. 1996) and
the content of flavonoids (Kulevanova 1995)
have been already reported. The importance of
the mineral content in the wild thyme was
pointed out by some authors as well as the
connection between the presence of some
elements and certain effects of the wild thyme
(Kakias and Loukis 1978; Mumba, 1982; Iva-
nova and Baranova 1982; Sovljanski et all.
1990). On the other side, the extreme presence of
some heavy metals is undesirable and therefore
they are plant pollutants. The problem of the
extraction of elements could be observed by

two aspects. The first one is necessity of some
important microelements presence in the plant
extracts, and the second one refers to the unde-
sirable presence of certain heavy metals which
higher amount in the extracts should be avoided.
For that reason, it seems to be important to de-
termine the concentration of macro and micro-
elements in plant extracts. Some elements were
determined in the extract of Achilea millefolium
L. (Zimna and Pieco 1982) as well as in the ex-
tracts of nettle's leaves, roots and seeds (Kule-
vanova and Ristov 1995). The quantity of some
micro and macroelements in Macedonian pro-
polis and its ethanol and water extracts were
determined too (Kulevanova and Stafilov 1995).
A content of some macro (Kadifkova Panovska
et all. 1995) and microelements (Kadifkova
Panovska et all. 1996) in a few different species
of genus Thymus in Macedonian flora has been
determined previously. As it is well known that
Thymus species are commonly used as water
extract, the aim of the present work was exami-
nation of the content of certain macro and mi-
croelements in the plant and water extracts of T.
moesiacus.

MATERIAL AND METHODS

Plant material. - Herb of Thymus
moesiacus Velen., collected at the northwestern
part of Macedonia, during the summer of 1995.
The identity was confirmed by Dr. V. Matevski,
Department for Botany, Faculty of Science,
Skopje, Macedonia. A voucher specimen depos-
ited at the Herbarium of the same institution.
Before examining, they were all milled.

Preparation of extract,- 100 ml of extract
was prepared by simple extraction of 5 g of plant
material at room temperature. The duration of
extraction was 15, 30 and 60 minutes.

Mineralization. - Sample of plant was
mineralized by wet and dry procedure described
previously (Kadifkova Panovska et all 1996).

Determination of elements. - Macroele-
ments were determined by atomic absorption
spectrometry (AAS) (Kadifkova Panovska et all.
1995), Perkin-Elmer Model 370 - instrument;
Microelements were determined by electro ther-
mal atomic absorption spectrometry (ETAAS)
(Kadifkova Panovska et all. 1996), Perkin-Elmer
Model 303, deuterium background corrector and
HGA-72 graphite furnace.

RESULTS AND DISCUSSION

The content of macroelements Ca, Mg, K,
Na, Fe, Zn and Mn as well as microelements Cd,
Co, Cr, Cu, Ni and Pb in the sample of plant and
plant extracts are presented in the Tab. 1. The
amount of K was found to be the highest (18240
ugg™t) followed by Ca (4710 pgg™) and Mg
(3410 pgg™). Significant quantities of Fe

30

(720 pgg™) and Mn (203pgg™) were determined
too. Regarding microelements, the amounts of
Cr, Cu and Ni were 14.44,13.19 and 12,03 ugg’
! respectively.

Differences in duration of the extraction
process (15, 30 and 60 minutes), caused certain
differences in the degree of extraction. The con-
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centration of some elements varied more. Thus,
the concentrations of 0,274, 0,38 and 0,45 ug-
cm® for Mn in the respective extracts were
obtained, representing 2,70, 3.70 and 4.40% of
extraction. The variation in the degree of ex-
traction for some microelements was higher. For
15, 30 and 60 minutes extraction, Cu 25.8, 27.3
and 30.7% of extraction were obtained respec-
tively, From the results shown in the Table, it
could be noticed that the quantity of extracted
macroelements, after extraction process of 60
minutes is the highest of all ( Ca - 0.7% of the
quantity determined in the sample, Mg - 0.06%,
K - 0.10%, Na - 0.96%, Fe - 6,7%, Zn - 12.5%
and Mn - 4,4%). It should be mentioned that K
found in the highest quantity in the plant (18240
irg-g™), got nearly the lowest degree of extraction
(0,10%), while, Zn found in the lowest quantity
(32.0 pg-gh), 12.5% of it were extracted,
presenting the highest degree of extraction.

The duration of extraction has a different
influence on the extraction degree of microele-
ments too (Tab.), Thus, for Cd and Co the high-

est value were obtained after 30 minutes, while
for Cu, Cr, Ni and Pb, after 60 minutes. The
concentration of Cd, Co, Cr and Pb in all exam-
ined extracted extracts was low, ranging from
0,01 to 0.06 |.ig-cm™*. Only for Cu and Ni higher
concentration was found (0,20 and 0.32 jxgcmf’,
respectively).

Generally, the value of extraction for
macroelements was under 12.5% while for mi-
croelements the value was higher, almost 55%.
As it is shown, much more amounts of macro-
elements in T. moesiacus stand unaffected in the
extraction procedures.

The water extract of T. moesiacus could
not be used as a drink for organism daily neces-
sities substitute with certain elements, On the
other side, K which was found in higher quantity
in this plant (can cause heart decompensation) in
the water extract was presented very low, and it
could not cause any damage. Cd and Pb as ex-
treme toxic metals, being in extreme low con-
centration in the extracts of T. moesiacus, do not
represented a potential danger for human health.

Tab. 1 Contents of macro and microelements in Thymus moesiacus Valen. and its water
extracts determined by AAS and ETAAS
Ta6. 1 CoapxuHa Ha Makpo ¥ MHKpOeJIeMeHTH Bo Thymus moesiacus Valen. u verosu
BOJIEHHU eKCTpakTu omnpeneneHa co AAS u ETAAS

Element Sample Extract 1 Extract 2 Extract 3
Enement Ilpoba Excrpakr 1 Excrpakr 2 ExcrpakT 3
ugg! ugem” % extr.* pgem” % extr.* ugem” % extr.*
Ca 4710 1.50 0.64 1.62 0.69 1.65 0.70
Mg 3410 0.05 0.03 0.068 0.04 0.10 0.06
K 18240 071 0078 0.73 0.08 0.88 0.10
Na 260 0.033 0.25 0.075 0.58 0.125 0.96
Fe 720 1.09 3.02 2.09 5.8 2.40 6.7
Zn 32 0.08 5.0 0.125 7.8 0.20 12.5
Mn 203 0.274 27 0.38 3.7 0.43 44
Cd 0.32 0.0017 10.9 0.0023 14.4 0.0023 14.4
Co 1.31 0.007 10.7 0.01 153 0.01 153
Cr 14.44 0.0028 39 0.05 6.93 0.065 9.0
Cu 13.19 0.17 25.8 0.18 273 0.203 307
Ni 12.03 0.30 49.9 0.30 49.9 0.325 54.0
Pb 1.05 0.01 19.0 0.011 20.9 0.0112 214

1, 2, 3 - extracts prepared by extraction in time of 15, 30 and 60 min;

% extr.* - the amount of element in the extract counted as % of that element in drug

1, 2, 3 - eKkcTpakTH MOATrOTBEHH co ekcTpakitija ox 15, 30 u 60 munyTH;

% extr* - xonMYMHa Ha EIEMEHT BO EKCTPAKTOT IIPECMETaH KaKo MPOIEHTH O TOj €JIEMEHT BO Jporara
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OIIPEAEJYBAIBE HA HEKOU MAKPO U MUKPOEJIEMEHTH
SO Thymus moesiacus VELEN. (Lamiaceae) U BO HETOBUTE BOJAEHU
EKCTPAKTU CO ATOMCKA AIICOPIIIUOHA CIIEKTPOMETPUJA

Tatjana KAJIUOKOBA-ITAHOBCKA', Tpajue CTA®HIJIOB?, Crepan BAYEP, Cerana
KVJIEBAHOBA® u Kupun JJOPEBCKI*

'®apmariesrcku pakynrer, Cxomje, Makenonuja
*WnctutyT 3a Xemuja, [IpupogHo-MaTeMaTHuky (akynrer, Ckomje, Makenonuja

PE3NUME

UsBpieHo e onpenenyBame Ha Hekon Makpo (Ca, Mg, K, Na, Fe, Zn n Mn) u mukpoeneMeHTH
(Cd, Co, Cr, Cu, Ni u Pb) Bo Thymus moesiacus Velen. (LamuKvae) u HeroBute BOJCHU SKCTPAKTU
CO NMpHMEHA Ha IJIaMEeHaTa M eJNeKTPOTepMHYKaTa aTOMCKA alCopIIHoHa criekTpomerpuja. [Ipodure
ox Thymus moesiacus Velen. ce cobupanu Bo ceBeposanaaHa MakenoHH]a BO JeTeH mepuog Bo 1995
roxuHa. [Ipobure mpex mcnuTyBameTo Oea CyIIeHM M MeJleHH. ExcTpakTtuTe ce mpumpemeHH 3a
paznuunu Bpemuma o 15, 30 u 60 munyTH. MuHepanu3anujata Ha
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npoOuTe € BpIIEHa CO cyBara IMocTamka. lcnuTyBamaTa TOKakaa JeKa O MHKPO |
MakpoeneMeHTHTe Haj3actare ¢ K (18240 ugg™), moroa Ca (4710 ugg™), Mg (3410 pgg™), Fe
(720 pugg™). Mn (203ug g), noaexa coppxuuata Ha MUKpoeneMenTute e mox 15 pgg™.

HcnuryBamara MoKaxaa JieKa pacTBOPAETO Ha €IEMEHTUTE BO eKCTPAKTUTE CE 3roJieMyBa
CO 3roJieMyBam€ Ha BPEMETO Ha pacTBopame, VICTO Taka, YTBPICHO € JeKa CTENEeHOT Ha
eKCTpaxupame 3a MakpoelreMeHTHuTe € mox 12,5%, mojeka 3a MUKPOEIEMEHTHTE € TOBHCOK (CKOpO
55%).
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