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donia and Albania were subjected to invest igat ion. Plants were col­
lected in flowering stageand dried in shadow. Microwave-assisted di­
gestionof air-dried herbal masswasused for mineralization purposes. 
Herbal infusionswere preparedfrom 2 g of dried herbsin 200 ml boiled 
water for 10 min and then filt ered and evaporated on a hot plate al­
most to dryness. The residuewas fully mineralizedbyHNOJ A total of 
20 elements were determined by use of inductively coupled plasma 
atomic emission spectromet ry (ICP-AES, Varian Model 715-ES, USA) 
and ETAAS on the Zeeman atomic absorption spectrometry (Va rian 
SpectrAA640Z). 
The most abundant macronutrients in both Sideritis species were K 
and Ca, presented 6756-16213 rng/kg and 6363-10347 mg/kg, for S. 
scardica and S. raeseri, resp ectively. Lower amounts of Pand Fewere 
followed by much lower amounts of Na. Interest ing results were ob­
tained for the content of AI, as samples of S. raeseri originated from 
Jablanica (S 12) and Galicica (S 15) aswell asone sample from Albania 
(S7- Gramoz)contained higher amount of AI, 657, 648and994mg/kg, 
respect ively. Aqueous infusions contained 49.5-89.1% of total Kand 
46-97%of total P, but smaller amounts of other macronutrients, rang­
ingup to 28.2%, 43.0%,and 20.9%of total Ca, Mgand Fe, respect ively 
(rarely more). 
The contents of micronutrients in dried herbs of both Siderit is were 
variable for different elementsand the most abundant was Zn (up to 
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48.6 rng/kg), ~~ n (upto 44.4 mg/kg in S. scardicaandup to 40.6mg/kg
 
in S. raesen), and B (up to 17.3 mg/kgand 20.0 mg/kg in both species,
 
respectively). Larger amounts of Ba and Sr and lower amounts of Cu
 
were registered also, and much lower amounts of Ni, Li, Cr and Co.
 
Aqueous infusions contained up to 40% of total B, and up to 20%,
 
61.8%, 36%, 30% and 42.3% of total Ba, Cu, Mn, Srand Zn, respect ively.
 
Toxic elements werepresented in very low amounts in both species,
 
ranging0.01-0.59 mg/kgand 0.43-0.98mg/kg for Asfor 5, scardicaand
 
S. raesen: respect ively; from 0.31-3.16 mg/kg and0.35-1.85 mg/kg for 
Cd and from 0.34-2.79 mg/kg and 0.35-2.49 mg/kg for Pb, for S. 
scardicaand S. reeseti, respectively. WhileAsandCdwere verypoorly 
extract ible with hot water, Pbwas extracted more than 90% of total 
amounts of Pb in dried herbsof Siderit is. 
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COAP)IU1HA HA MJ.1HEPAnJ.1 BO XEP5A J.1 
BO J.1HCDY3 OA nnAHJ.1HCKJ.1l1AJ (SIDERI­
TIS SCARDICA J.1 SIDERITIS RAESER~ 

M. Cnacecxa ', M. Kapananuos a', 6. I{ a3V1 MVl 1, 

t. Cret.!JIWB1, T. CT<II!JVl lIOS2, K. 6 C14 el:la2, 

C.Kyne l:l<l l losCII 

1([JapMa4e8TCKI1 cjJaK)'flTeT, YHI1 11ep311TeT,,[11. Kupw: 11 MeTO/1I1j' ; Csonie, 
P fvlaKe,4olil1ja 
;npl1pO,4Ho-MareMaTI1 I.iKI1 cjJa«vnteT, YHI18ep311TeT "Ca. Kl1pJ1n 
MeTO,4Ifj", Cxonje, P MaKe,o,oHl1ja 

V1 cyweHfl HaA3e l-1Hf1 AenOBfl Oil.pa3nf1 '1 Hf1 Sf1AOS f1 oil. Sideritis, KaKOWTO 
ce Sidetitis scardica Griseb. 11 Siderit is raeseri Boiss. & Heldr. (Lamia­
ceae), ce n03Ha rf1 KaKO nnaHf1 HVi CKVI , Ironwort, Shepard's tea, 
nVipflHCK11 Vi WapnnaHViHCKf1 Yaj. Ilsere paereHVl ja ce MHO,y nonvnepa« 
so MaKeAoHf1 ja. Eiyra[mja, rpl.\f1 ja f1 BO f1erO 'lHf1r e AenOBf1 oil. 
MeAf1repaHor, Ka KO OCBe)l(ysaYf1 , HO f1CTO raxa f1 sa neKysafbe Ha 
HaerViHxa. Cexopscrar sa nonrorsyaaae Ha '1ajHVi Hanf1BKf1 VI ce orera 
AeKa y6na)l(ysaaT KOHreerViseH Cf1 HY3f1r, 60nKa, SViP03f1 sKny'lyBajKf1 
HaCTf1HXa f1 rpan VI AP. 
BVlAoSVi Oil. ponor Siderit is ViHreH3 f1SHOce IK nViTysaHf1 so OAHOCHa 
3aCTaneHOCTa Ha 0ApeAeHVi XeMf1 CKVi KOMnOHeHrf1 KaKO urro ce 

cPnaBOHOf1AVi , cPeHf1nnpOnaHOViAf1, Aepf1BaTlr1 Ha l.\VlMeTHa KIr1CenVi Ha, 
cP eH Vin eraHOf1Af1 (1), Alr1 repneHll, f1Pf1AOViAf1 Vi APyrVi cnW1Hfl 
XOMnOHeHr Vi , KaKO f1 so OAHOC Ha CO CTa s Ha erepuv no Macno (2). 
HeoAaf1Ha, nonaroua 3a cPna sOHOf1Af1 , cPeHf1neraH OViAVi f1 cPeVinnpona­
HOftAHf1 Kf1C enf1 HVi f1 Hf1 BHVi re ecrp«ce 06jaseHf1 ra acPTOxTOHf1 SfiAOBVi 
Siderit isOil.MaXeAoHlr1 ja IS.scardicaand Sseeseti (3), KaKOf1 nonaroua 
ra CO CTaBor Ha erep\1 '1HO l1 acno Oil. \1CTf1re ABa BVlAa Sideritis (4). 60 
nnreparvpa MO)l(e Aa ce HajAaT I1 Hory nOAaTOl.\f1 aa pa3nf1'1Hf1 
cexyHAapHVi Mera60nf1rf1, HO f1fla caMO HeKonxy Ha BOAf1 ra 
MIr1HepanHf10r COCTaBHd Sf1AO Sf1 Te Sideritis WTo noreKHyBaar Oil. Cp6Vi ja 
VI TYPl.\lr1 ja (2, 5). WTOceonuecyaa AO MI1 HepanHf10r COCTasHa Sideritis 
Sf1AOSIr1Te Oil.MaKeAoHf1ja f1 An6aHf1ja HeMa nonaroua, 
PaCTeHlljara, 3eneH'IyKor, csoui jero KaKO f1 nexoaarare pacresaja 
npercraayaaer Vl3BOPf1 Ha r.1 f1Hepanf1 . BH € cysaHle Ha Mf1Hepanf1 npexv 
cexojnaeaaa f1 CXpaHa I1nl1 HeKOI1 APyn1 Vi3 BOPf1 e MHory Sa)l(HO aa 
rpanen.e f1 cPYHKl.\f10Hf1paHle Ha '10SeKOSI10r OpraHf1 3aM. Mf1Hepanf1re 
ce norpefia» sa onHH1anHO cPYHKljI1 0Hf1paH>e Hd HepSHVi or Cf1CT eM, 
f1M YHonOWKf1 0r Cl1erefl, f1 cure MycKynlr1 sKny'lyBajKVi ro f1 cpuero. 
C03AaBaHleTo Hd XOpMOHf1 , Ir1CTO rexa, 6apa BHecyBaHle Ha ronena 
KOnVl 'lflHa Ha 1111HepanVl . V1HcPY3f1 Te Oil. neKOBIr1Tf1 pacreauja noxpe] 
oprauoorre aKrf1 SHf1 cocrojk» COAP>Kar 11 pa3nf1'1Hf1 Mf1Hepanf1 . HeKOf1 
oil. Hf1Bce l1 aKpO f1 MIr1XpoHyr pl1 eHTf1 HO f1CTO Taxa '1ajHara Hanf1 SKa 
MO>Ke Aa COAP)l( f1 reWKf1 Meranf1 f1 rOKCf1'1Hf1 Mf1Hepanf1. 
noreHl.\ f1 janHara KOHraM f1 Halj Vl ja Ha neKOSf1r Vl paCTeHf1ja co TOKC f1 '1 Hf1 
eneMeHr Vl MO>Ke Aa ce AOn>KVI Ha VlHAYCT pVl cKoro 3a raAysa Hle Ha 
>Kf1BOTHara cpeAI1Ha, asroM06f1 nCKVlre f1 3AYBHI1 racosVI f1nf1 Ha 
ynoTpe6a Ha ry6pf1 sa f1 Ha f1Hcexrf1 L\f1Af1 (6). CseTcKaTa 3ApaBCTseHa 
opraHfl3al.\f1ja (C30) f1Ma npOn f1 Wa flO MaKCf1ManHOA03S0neHf1 rpaHf1 l.\f1 
3a 3aCTaneHocr Ha Tpf1 rOKCf1 '1H f1 eneMeHrf1 CMeraHO Ha cyBa Maca Ha 
paCHITeneHMaTepf1jan: apceH, KaiJ,Mf1yMf1 onoso (1,0; 0,3 f1 10mg/kg, 
COOABeTHo) (7). 

3eflajl<f1ro npeABf1A rope HaSeiJ,eHoro, ljenra Ha osoj rpYA e Aa ce 
A06f1jar nOAarOl.\f1 3a COAP)l(f1 Hara Ha HeKOfI f1aKpo f1 Mf1 KpoHyrpf1 eHTf1 
BO xep6f1 Oil. Siderit is scardica f1 Siderit is raeseri, KaKO f1 BOBOAeHf1 
f1 HcPY3f1 wro ce KopVlerar KaKO OCB e)l( f1renHVI f1 neKOBfiT f1 HamlBKf1 BO 
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Cn, 1. 3acraneHocl Ha noce6H11 KnaGI NOHO 11 cecKBI11epneHI1 BO 
eTep l14HO Nacno OAMaKeAoHcKa cMpeKa (npl1MepoKJC-1) 

0A MOHoTepneHcKl1Te jarnesonopona rnaBH I1 KOMnOHeHHl ce:Q-nI1H eH 
OA15,59%(JC9-1)AO43,19%(JC-14);~-n I1H e H OA 1,65%(JC9-1)AO5,35 
(JC-14), -Mi'lPlleH26,50%(JC6-1)- 2,89%(JC5-1), ca611HeHOA 2,80 (JC5­
1) AO 11,77% IJC6-1), nl1M OHeH OA 2,90 (JCH ) AO 4,46% (JC2-l). 
OKCl1Ai'lpHI1TeMOHoTepneHCKI1 np0l13BOAi'I ce 3aCTaneH I1 OA2.24% (JC3­
1) AO 8,00%(JC9·1). Hajaacraneuu ce Tepni'lHeH-4-on OATparOBI1 (JC6­
1)AO6,32%(JC 9-1) 11 c -repnaaeon OA 0,18 %(JC3-1)AO 1,63%(JC3-1). 
CeCKB I1TepneHCKI1Te jarneaonopona ce 3aCTaneHI1 co 17,45% (JC14-1) 
AO 45,25% IJC14-1) . j)oNI1Hl1pa repMaKpeH D co 2,03% (J C14-1) AO 
10,22% (JC4-1): - eneMeHe OA6,40 %(JC7-1) AO1,43%(JC14-1)11 trans­
(E)-Kapl1oqJl1neH co 1,8% (JC10-1) AO 4,05% (JC5-1 l. OKCI1Al1paHme 
CeCKBI1TepneHCK I1 np0I1 3B OA,1 ce ieeva aat co 0,59% (JC3-1) 1105.76% 
(Je13-1) j)OM I1HI1paaT Q- KaAIIHon co 0,Q3 %(JC 4-1)AO 1,13 %(JC13-1) 
(BO el epfl4H OlO Hacno (JC4 -1l He e I1Ae HT l1cPViKYBaH). CMecala ­
11yponontT-Kal1l1 Hon e 3aCTa neHa OA 0,13%(JC9-1)go 1,74%(JC 13-1j 
Bo cnopenca co HOHorpacPfljaTa Ha Ph . Eu r. l 3a6ene>t<i3l111 ce 
3Ha411TenHI1 pa3nViKI1 BO XeNI1 CKHOT COCTaB Ha eTepl14HOTO Hacno 
A0611eHo 011 60611HKI1Te OA HaKeAoHCKaTa cxpexa, BO OAHOC Ha 
6apa ft> aTa Ha esponcxara cPapHaKoneja . 
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THE CONTENT OF MINERALS 
IN HERBS AND TEA-INFUSIONS OF 
MOUNTAIN TEA (SIDERITIS SCARDICA 
AND SIDERITIS RAESER~ 

M. Spaseska' , 1'v1. Karap und zova' , B. Quaz imi', G. 
Ste fkov', T Sta f'i lov-, K. Baceva -, S. Kulevan ova' 

'Fecuitv of Pharmacy, University Ss Cyril and Methodius, Skopje, R. 
Macedonia 
2Facultyof Natura!Sciences andMathematics, University SsCyriland 
t-ietbodius, Skopje,R. Mace donia 

Driedover-groundpartsof different speciesof Sideritis, such as Sideri­
tis scerdice Griseb. and Sideritis raeseriBoiss.&Held r. (Lamiaceael, are 
well known herbsrecognized asMountain tea, lronwort, Shepard'stea, 
Pirin tea or Sharplaninski caj. Both plants are very popular in Mace­
donia, Bulgaria,and Greece aswellas throughout theEasternr-ledi te­
rranean as refreshment but also to cure common cold,The herbsare 
often used to prepare teas widely believed to alleviatesinus conges­
tion, aches, painsand viruses including flu andcommon cold. 
Speciesof genus Sideritishave beenextensively investigated on chem­
ical composition of flavonoids, phenilpropanoids, cinnamic acid de­
rivatesand phenilethanoids(1) aswell ason essentialoilscomposit ion, 
chem istry of diterpeneoids, iridoids and other terpenoids or related 
components (2), Recently, data on flavonoids, phenilethanoids and 
phenilpropanoid acidsand their esters have been reported for native 
Macedonian Sideritis(S. scardicaand S. raesen) 13), as\'fell as data on 
essential oil compositionof the same species (4) .Among plenty of data 
that considered the composition of different secondary metabolites, 
only fewdata dillswith the content of minerals in these species orig­
inated from Serbia and Tu rkey(2,5). There isno data on theminerals 
content in the Macedonian or Albanian species of Sideritis. 
Plants, vegetablesand fruits,but alsoherbs, especially theweedyones, 
aremineralpowerhouses. Getting minerals from normaldiet or other 
sourcesisveryimportant for building andfunctioningof human bod­
ies. Minerals are critical building blocks needed For optimum func­
tioning of the nervous system, the immune system, and all muscles, 
including the heart. Theproduction of hormones also requires large 
amounts of minerals. Tea-infusionsfrom medicinalplants, besidesor­
ganic active compoundscontain different amoun tsof minerals. Some 
of themare macro and micronutrientsbut tea-infusionsmay contain 
alsoheavy metals and toxic minerals.Thepotential contaminat ion of 
herbs with toxic elements may be due to environmental pollut ion 
through industrial and automobile transportemission or to useof fer­
t ilizers and insect icides(6). TheWorld Health Organization (WHO) has 
fixedmaximum permissible levels in dry mass of medical plants for 3 
toxic elements: arsenic, cadmium and lead (1 ,0, OJ and10 mg/kg, re­
spectively) (7). 
Taking into account the consideration mentioned above, the aim of 
the prese nt work was to obtain data for the content of some macro 
andmicronutrients in the dry herbs of Sideritis scardicaand Sideritis 
rseseri and in aqueous infusions of herbs used for preparation of re­
freshing and curative drinks in Macedonia and Albania , Bes ides, the 
content of some toxic elements in dryherbsandtea-infusionswasde­
termined also, in purpose of quality control of Sideritis specimens 
from Macedonia andAlbania in relation to toxic and metal minerals, 
Twelve samples of Sideritis scardica collected on differen t localities 
from Macedonia and nine samples of 5. raeseri collected from Mace­
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MaKeAoHl.1ja 1.1 An6aHl.1ja . [l oxpaj rca, onpeneneue e COp>KHHaTa Ha 
HeKOHrOKCH4HHeneMeHTl1 BO CYBH xep6HH ~I HcjJY3 H , co uen «osrpona 
Ha Ks an~TeTO r Ha npl.1~lepO l\ l.1 re o,q Sideritison MaKeAoHHja 1.1 An6aHHja 
BOOA HOC Ha TOKC~4HHr e HMeranH~ re MI.1 H epa n~ , 

Vl cn ~rysa H ~ ce ,qsaHaeceTn p ~M ep OI\ ~ oA Sideritis scardica c06paHH 
Ha pa3 n ~ ~ H ~ noxarurrera OAM aKeAoH~j a ~ nesernpHM epOl\1.1 Ha S. rae­
seric06paHVI BOMaKeAoHVlja 1.1 BO An6aHl.1ja.Pacreuujara cec06V1paH11 
BO diaaa Ha I\BeTaH>e VI ce cyweHVI BO ceuxa, 3a t1V1HepanVl3al\l1ja Ha 
pacrareneu r.larepVlj an e KOpl.1CTeHa nocranxa co MVlKp06paHosa 
Al.1 reCTVl ja. nOAlorBeHI1 ce 11 I1 HcjJY3 H OA 2 g Vl cyweH paCTl1reneH 
MarepVl jan npenneu co 200ml roepueua BOAa 80 speae OA 10 min, 
cjJH nrp ~pa Ho ~ vnapeuo AO CyBOBOnooueneucxu 3Aen~ , Ocraroxor e 
l\enOCHOH I1H ep an~3V1p a H co HN0 3' ConpVlMeHaHa arOMCKa e~ I Vl C ~ O H a 

cnextpoxerpaja co VlH AYKI I.1BH Ocnperuara nna3Ma (ICP-AE S, Varian 
Mo,qen 715-ES, CALl) H Zeeman-osa enexrpot epnuoxa aTO MCKa 
ancopnuuouacnexrpoaerpaja (VarianSpect rAA 640Z), onpeAeneH l1 ce 
sxvnao 20 e ne ~leH T I.1 . Hajiacraneua MaKpoHyTpVleHTl1 BO ABeTa BI.1Aa 
Sideritis ceK~ Ca,3acraneHVI BO KOn l1~ H HVI 6756-16213 mg/kgH6363­
10347 mg/kg, sa 5, scardica VI 5, raeseri, COOABeTHO. Onpenene-u- ce 
H~C KVI COAP>KI.1 HVI Hd P VI Fe, KaKO ~ yurre nOH ~ C K ~ Hd Na. Vl HTepecHlf 
pesvnraraceA06f1 eH I1 ra COAP>K I1 HaTa HaAI,BOn pVl~1e p OI\I.1Te OA Ssee­
seriKol1nOTeKHyBaaT onJa6naHVl l\a (S12) 1.1 fan W-l ~l l\ a (S15), KaKO VI eAeH 
npl1MepOK OA An6aHVl ja rS7-f paM03) KaAe WTO COA P>K~ l HaT a Ha Al 
1.13HecyBa 657, 648 VI 994mg/kg, COOABerHO. !tlHcjJy31.1Te COAP)f(aT49,5­
89,1% OABKynH Vl oTKVI 46-97% OABKynHl.1oTP, VI nOManl1 Kon w-~ eCT 8 a Ha 
APyrl1 MaKpoHyTpl1eHTl1 fAo 28,2%, AO43,0%, AO20,9%OABKynH ~oT Ca, 
Mg1.1 Fe, coonsen- o, peTKO nosexe). 
COAP)f( I.1 HaraHd M I1 KPOHYTp~ eH r Vl BOxep6V1Te OAABeTaBI1 Aa Sideritise 
npoMeHnVlB a sa pa3n114HVI eneMeHrVl npu WTOHaj3acraneHI.1 ce Zn (AO 
48,6 mg/kg), l-tn fAo 44,4 mg/kg BOS. sca rdica 11 AO40,6 mg/ g BO S. 
raesen) 1.1 B (Ao 17,3 mg/kg 1.1 20,0 mg/kg BO ABaTa BVlAa, coonserao). 
Onpeneneuucenoronena COAP)f(Vl HVI Ha Ba VI Sr1.1 nOHIK KI1 COAP)f(VlH VI 
Ha Cu, Ka KO ~ ~I H ory nOHI1CKI1 COAP)f(I1 HI1 Ha Ni, Li, Cr 11 Co. ~1H cjJY3 V1 V1 re 

conpxar AO 40%OA 8KyneH B, VI AO20%, 61,8%, 36%, 30% 11 42,3%OA 
BKynHI1Te Ba, Cu, Mn, Sr 1.1 Zn, COOABerHO. 
COAP )f( ~Ha Ta Ha TO KCI1 ~ H VI ener1eHTI.1 ceABVI)f(11 so MHoryManVI rpaHI11\1.1 
V1 BOnearaBVlAa 1.1 3HecyBa: sa As0,01-0,59mg/kg 1.1 0,43-0,98 lng/kg, ra 
S. scardica VI S. raeseri, COOABeTHO, OAHOCHO, 0,3.1-3,16 mg/kg 1.1 0,35­
1,85 lng/kg 3a Cd VI 0,34-2,79 mg/kg 1.1 0,35-2,49 rng/kg sa Pb, sa S. 
scardica 11 S. raeseri, COO.QBeTHO. 3a parnaxa OA As 11 Cd KOI1 HHory 
cnafio ce excrpaxnpaat co 30Bpl1eHa BOAa, BOHajroneM6poj cn yqaH 
Pb ce excrpaxapa nosexe OA 90% OA BKynHaTa 3aC Ta neHOCT BO 
xepbara. 
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The aim of this study was to gain insight into the underlying bio­
chemical mechanism of act ion of the ant idiabet ic and antilipidemic 
activit ies of the dry extract of Centaurium erythrea L.,wildly growing 
in the Republic of Macedonia.The extracti on of the arealparts of the 
dried plant wasperformed by the maceration ill methanol with ultra­
sonic agitat ion (USA extraction), than freeze-dri ed, which res ulted in 
23,1%dryextract (CE)yield, HPLC-DAD-ESI-NSanalysesrevealed pres­
ence 4 different secoiridoides, 7 flavonoid heterosides v. 7 xantones 
representing 53%, 25% and 22%of all compounds, respectively. 
Further, their effect on blood glucose and lipidsvias tested in normo­
and streptozotocin STZ hyperglycem ic rats, The short term-.12 days­
treatment of the STZ-diabetic ratswith CE-extractsresultedwith 74% 
reduct ion of theproduced hyperglycaemia, which is only 6%less than 
the reducti on caused by glibeclam ide (GLB), asa positive control. 
Liver gluconeogenic enzyme activities and levels of intermediates in 
the carbohydrate metabolism were also measured. 
The CE-extract had a significant impact on the hepat ic carbohydrate 
metabolism, enhancing the direct synthesisof glycogen and reducing 
the activity of glucose-6-phosphatase,which further causes reduction 
of production of blood glucose level. Glycogen accumulation in the 
hepatocytes was also confirmed with histomorphological ana lyses. 
The assessment of the effects after long-term-42 daysCE-treatment 
leads to conclusion that theblood glucose regulation ismost evident 
at the beginning of the experiment, decreasing up to the end of the 
experiment. It is important to stress that the HbAlc in CE-treated 
group of animalswas even lower than in the GLB-treated groups, 
The obtained results indicates that long-term t reatment wit h CE 
extract in SZT diabet ic rats has a positive influence andregulate the 
elevatedlevel of glucose in theblood, which isslightly better than the 
effect of glibenclamide. 
Sincewemade ident ificat ion of threegroupsof compoundsin the CE­
extract, it is most obviously that all of them (bitter iridoides and 
xantones,which cause pancreatic andstomach gland stimulation,and 
flavonoides) probably have influence on the expressed 
antihyperglycaemic effect. 
Theantil ipidemic assessment of the CE-extract revealed no significant 
changes on the lipid status (total choles terol, tr iglycerides, HDL and 
LDLlevel in the blood) of the treated normal and STZ hyperglycemic 
rats. 
The results demonstrate that dry extracts of theaerial parts of of Cen­
taurium erylhrea, contain flavonoids, xantones and iridoide, with 
antihyperglycemic effectswhen administered to rats, 


