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western part of Macedonia, nearby the Albanian border, during June
2009/10. The leaves were air dried and stored until distillation.
Essential oil isolation from sage leaves was performed by
hydrodistillation in all-glass Clevenger apparatus (Ph. Eur.7). The
samples were analyzed on Agilent 7890A Gas Chromatography system
equipped with FID detector and Agilent 5975C mass spectrometer.
HP-5ms 5% phenyl 95 % dirmethylpolysiloxane bonded phase capillary
column {30 m x 0.25 mm, film thickness 0.25 mm) was used. Operating
conditions were as follows: oven temperature at 60 °C for 5 min, then
increased to 80 °C at rate of 1 °C/min and held 2 min and at the end
increased to 280 °C at rate of 5 °C/min and held 5 min; helium as
carrier gas at a flow rate of 1ml/min; temperature of the injector 260
°C and that of the FID detector 270 “C; the GC split ratio 1:1. Iml of
each sample was injected per GC run. The mass spectrometry
conditions were: ionization voltage 70 eV, ion source temperature 230
°C, transfer line temperature 280 °C and mass range from 50 - 500 Da.
The MS was operated in scan mode.
Results and discussion: Sixty three components (37 monoterpenes, 17
sesquiterpenes, 5 diterpenes and 4 other components) were identified
in the essential il from Galicica population, fifty seven (34 monoter-
penes, 12 sesquiterpenes, 5 diterpenes and 6 other constituents) from
Globocica and fifty one from Karaorman (27 monoterpenes, 13
sesquiterpenes, S diterpenes and 6 other components- aromatic and
aliphatic hydrocarbons, esters and etc). The most abundant con-
stituents were the terpene hydrocarbons, encompassing the monoter-
penes: camphor {13.151 - 25.907%), -thujone {19.246 - 26.327%),
-thujone (2.033 - 5.275%), 1.8-cineole (6.508 - 13.603%), -pinene (0.93
- 1.472%), borneol (1.073 - 4.673%), the sesquiterpenes: trans (E)-
caryophyllene (1.716 - 5.332%), -humulene {2.893 - 7.987%), viridiflorol
(4.273 -7.987%), and the diterpene: manol (2.125 - 3.792%). Camphor
was the predominant compound in the essential oils of Galicica and
Globocica populations, and -thujone in the samples from Karaorman.
These results are comparable with the data listed for sage essential
oils where the analysis shows that the major constituent is thujone
(35 to 60%) in two epimeric forms, the -form of this keton is present
from 22.2 t0 36.8% while -thujone from 4.0 to 27.5%. The average dis-
tribution of the other components is 18% camphor, 16% borneol, 15%
1.8-cineol, 4.4% -pinene, and 3.5% -pinene (Hager, 2006, Ignea et.al,,
2011, Avato et.al, 2005, Maksimovic et.al,, 2007).

CONCLUSION

The qualitative essential oil composition extracted from S. officinalis
populations from R. Macedonia corresponds to the essential oil
components of Dalmatian sage.
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The growth and development of plants depend to a large extend on
the physical-chemical characteristics of the soil, as well as availability
of nutrients and their ration. Plants assimilate nutrients selectively
and according to biological needs. All of them are necessary and none
can be replaced by some other elements as each element has its own
functions (1). There are two defined criteria for an element to be
essential for plant growth: in its absence the plant is unable to
complete a normal life cycle or the element is part of some essential
plant constituent or metabolite (2). Nineteen chemical elements are
known to be important for a plant’s growth and survival. These ele-
ments are divided into two main groups: non-mineral and mineral. The
non-mineral nutrients are hydrogen, oxygen and carbon and are found
in the air and water. In a process called photosynthesis, plants con-
vert carbon dioxide (CO5) and water {H70) into starch and sugar which
are indicate as plant's food. The 13 mineral nutrients, which come
from the soil, are dissolved in water and absorbed through a plant's
roots. There are not always enough of these nutrients in the soil for a
plant to grow healthy thus the reason why many farmers and gardeners
use fertilizers to add the nutrients to the soil. The mineral nutrients
are divided into macro and micronutrients. Macronutrients can be
primary (nitrogen, phosphorus and potassium) which are usually
lacking from the soil because plants use large amounts of these ele-
ments for their growth and survival and secondary {calcium, magne-
sium and sulfur) which are usually found in enough amounts especially
sulfur. This macronutrient generates from slow decomposition of soil
organic matter, an important reason for not throwing out grass
clippings and leaves. Micronutrients (boron, copper, iron, chlorine,
manganese, molybdenum, zinc, nickel, selenium and sodium) are
essential for plant growth and are needed in very small {micro]
quantities. These elements are known as minor or trace elements (2,
3). While the macronutrients are present in plant tissue in quantities
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from 0.2% to 4.0% (on a dry matter weight basis}, micronutrients are
present in quantities less than 0.02% {2).

Recycling organic matter such as grass clippings and tree leaves is an
excellent way of providing micronutrients (as well as macronutrients)
to growing plants. On the other hand, a number of studies have been
carried out on the utilization of wood ash in agriculture and forestry
as an alternative method for disposal. Wood ash as an excellent source
of potassium, lime and other elements (calcium, magnesium, man-
ganese, aluminium, phosphorous, sulfur, iron, sodium, zinc) can be used
either as a soil amendimnent in agriculture or to correct forest nutrient
deficiencies or unbalances (4).

Based on all of the previously mentioned, the aim to this study was to
obtain data for the plant nutrients content in Pinus peuce dried nee-
dles and branches v.s. their content in the plant residue after distilla-
tion of essential oil in order to use them as natural fertilizer.

Plant material was collected on three different tocalities in R. Mace-
donia [Pelister, Shara Mtn. and Nidze Mtn.), in June 2009.

0.5 g of dried and minced needles, branches with needles and branches
without needles were placed in Teflon digestion vessels. 8 ml concen-
trated nitric acid and 2 ml H»07 (30 %, m/V) were added, and the ves-
sels were capped closed, tightened and placed in the rotor of the
Marsx microwave digestion (CEM, USA) for mineralization. Finally, the
vessels were cooled, carefully opened, and digests were quantitatively
transferred to 25 ml calibrated flasks. The investigated 20 elements
(AL, As, B, Ba, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, P, Pb, Sr, V, Zn)
were analyzed by atomic emission spectrometry with inductively
coupled plasma, AES-ICP (Varian, Model 715-ES, USAJ. Determination
of N was carried out according to the Kjeldahl method using 1 g of
plant material.

Among 20 investigated elements, the most abundant macronutrients
in the Pinus peuce needles, branches with needles and branches with-
out needles were potassium (2084-4277 mg/kg) and calcium (1240-
2007 mg/kg). The plant residues after distillation of the essential oil
contain smaller amounts of potassium and larger amounts of calcium
{estimated on dried mass), which is probably due to the differences in
elements solubility in hot water during the process of distillation. The
magnesium and phosphorus content ranges from 454-696 mg/kg and
497-1364 mgfkg, respectively, and is diminished in the dried plant
residue after distillation, while the presence of nitrogen ranges from
7420 to 18340 mg/kg and is generally present in the same quantities
as it was in starting plant material.

The trace elements that were analyzed were nickel (0.38-9.22 mg/kg),
copper (2.11-29.49 mg/kg), sodium (2.74-109.71 mg/kg), manganese
(17.55-144.0 mg/kg), zinc (26.81-45.01 mg/kg), iron (34.92-121.45 mg/kg)
and boron (37.57-101.21 mg/kg). The content of nickel, copper and
sodium in hole plant dried residue after distillation of essential oil is
smaller in comparison with starting material, while iron, zinc and boron
are generally present in larger amount. In the most cases, the
" 'manganese content is changed depending on the locality and on plant
material. According to literature data, aluminium is important as wood
ash efement (4), although it isn't considered as micronutrient. The
content of aluminum in the dried plant material ranges from 47-544
mg/kg and is mostly present in the larger amount in the plant residue
after distillation of essential oil.

Investigated plant material (needles, branches with needles and
branches without needles from Pinus peuce) is a source of macre and
micronutrients that are necessary for growth and development of
plants, thus the material that remains after distillation of essential oil
can be interesting for consideration towards its utilization as natural
fertilizer.
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COAPXXWHA HA MAKPO U
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PactoT 1 pa3sojoT Ha pacTeHujaTa 80 foNeMa Mepa 3asuck Kaxko Of
(hH3UNKO-XEMUCKM KaDAKTEPUCTHKM H3 NOYBATA, Taka U Of AOCTaMHO-
CTa Ha XpaHNuBMTE MaTepuu W HUBHMOT COOAHOC. PacTenujata
CeNeKTHBHO M aCUMWUIMPAAT HYTPUEHTUTE BO COMNACROCT CO HUBHUTE
buonowku notpebu. Cute Tue Ce HEONXOAHO NOTPEOHY W HUTY ejeH Of
HU1E He MOxXe A3 Dufe 3ameHeT co Apyr, Buaejku cexoj enemeHT uMa
c8oja 3acebHa dyrkumja (1). NocrojaT ABa AeUHUPaHM KPUTEPKYMM
CNOPEN KOW eneMeHTWTe ce CMeTaal 33 HEONXOmHW 3a PacT Ha
pacTeHujaTa: BO HUBHO OTCYCTBO, PACTEHUETO HE MOXE fa 0CTBapysa
HOPM3NIEH XMBOTEH UMKNYC WAM ENIeMEHTOT € COCTaseH Aen Ha
ofipefeneHy KOMNOHEHTY unu MeTabonuTi BuTHY 3a pacTerveTo (2).
[lenec ce no3HaTH JeBETHAECET XEMUCKM @NEMEHTY BaXHU 33 PACTOT U
33 ONCTAHOKOT Ha pacTeHujaTa. Osue eneMeHTH ce NogeneHy 8o A8e
FPYNU: He-MYHEPaNHU W MWHepanHu. Bo rpynata Ha He-MMHepanHu
HYTPMEHTY CNaraaT 8040POA, KNCNOPOA U jarNepPOA 1 nCTuTe Ce Haofaar
BO BO3AYXOT v BO 80AaTa. Bo NpouecoT Ha oToCKHTE3a, pacTerujaTa
ro npesedysaat jarnepogeHnor auokcua (CO;) u sopata (HyO) so
CKpoD M Wekep Kou ce cMeTaaT 3a 0CHOBHa pacTuTenHa xpaHa. OcTaka-
TiTe 13 MUHEPaNHY HYTPHUEHTY, WTO 1 MMa BO NOYBATA, Ce PACTBOREHU
80 BoAaTa u ce abcopbupaar npexy KopeHoT. He cexoraw osue
HYTPMEHTH Ce 3aCTaneHu BO AOBOMHK KONUUKHU BO MOYBaTa, NOPafn
WTO BO 3eMjOAENCTBOTO M BO MPaAHHANCTBOTO Ce KOPUCTaT BellTauKy
ryGpuBa Co Ko The Ce 40/aaT 80 NoyYsaTa. MUHEPaNHNUTE HYTPUEHTH
Ce NoAeNeHy Ha M3KPO Y MUKPOHYTPUEHTH. MaKPOHYTPHEHTH MOXaT Aa
6ugat npuMapHu (azot, docdop v KanuyM), Kou HajuecTo HegocTa-
CyBaaT BO NoYBaTa, bufejku pacTeHujaTa KopucTar roneMu KoNuurHm
H3 OBME eNeMeHTH 33 PaCT W OMNCTAHOK M CeKyRAapHu (Kanumym,
Marresuym b cyndbyp), Kou ce Haoraar 8o JOBOAHM KONMUMHM, 0COOEHO
cyndypot. O8oj MakpoeneMeHT ce co3fasa co b6asHo pacnafate Ha
OpraHCKUTE MaTepuy BO NOYBATA, WTO NPETCTaBYBa 4HA OA NPHUU-HUTE
30WTO KOCeHaTa Tpesa 1 NagHaTUTe NUcTosy He Tpeba fa ce dpnaar.
MuKpOHYTpUeHTH (Bop, Bakap, xeneso, xNop, MaHraH, MONUOAEH, UMHK,
HUKEN, CeNeH W HaTpuyM) Ce HEOXO/HN 33 PACT Ha PaCcTeHujaTa v ce no-



TpebHyi Bo MHOrY Manu (Mukpo) konuuuny. OBue efeMeHTH ce No3HaTH
 KaKo enemenTH 80 Tparosu (2, 3). Nomeka MaKPOHYTPHEHTU-Te ce
NPUCYTHY BO pacTuTenHuTe Tkuea o 0,2 % 0o 4,0 % [cMeTaHo Ha cysa
Macal, Mu-KPOHYTPUEHTY Ce NPUCYTHM BO KonuuecTsa nomanu 04 0,02 % (2).
Pelmknuparbe Ha OPraHCKMOT MaTEPHjan Kako WTO Ce KoceHaTa Tpesa
¥ NagHaTuTe NMCTOBK € OAMMYEH HauyuH 3a 0be30efyBarke Ha MUKDO-
HYTPUEHTH (K3KO U MBKPOHYTPHEHTU) HEONXOAHU 3@ PAcT ¥ Pa3ssoj Ha
pactenujata. Of Apyra CTpaka, Hanpasexw ce ronem 6poj cTyamu 33
B8OBEYBaHE H3 ANTEPHATHMBEH METO/ 3@ MCKOPUCTYBarE Ha NenenTa o
APBECKHATa 80 3eMjOeNcT80TO U 8O WyMapcTeoTo. Osaa fenen Kako
OANMYEH K3BOP Ha Kanuym, Bap U APYIY efeMeHTy (Kanuuym, Mardesu-
YM, MaHraH, anyMuHuym, hocdop, cyndyp, Kene3o, HaTpUyM, LIMHK)
MOXe [la Ce KOPUCTH KaKo ZI0A3TOK Ha NOUBaTa 8O 3eMjOAeNCTEOTO Nk
3a KOpEervipatbe Ha HeOCTAaTOKOT Uik AncHanaHCoT Ha HyTpueHTuTe (4).
Bp3 ocHosa Ha ceTo focera KaxaHo, Uenta Ha 080j TpyA e Aa ce aobujat
MOAATOUM 33 COAPXKMHATA HA HYTPUEHTHTE BO UINIMUKKA 1 BO IPaHKM Of
MOMWKE NPej ¥ No [ecThlaluja Ha eTepuyHo Macno, Co Lien HUBHa
ynoTpeba Kako NPUpoaHo ry6puso.

PacTuTenen MaTepujan e cobpaH Ha Tpu Pa3nuUHK NOKaAUTETH BO
Penybnuka MakepoHuja (Meanctep, Wap Nnanura u Huyel, 8o jyHu
2009 roguka.

MoproTosxata Ha pacTTeAHMOT MaTepujan e HanpaseHa oa 0,5 g cysu
W YCUTHETW UrAUIKY, FPAHKU CO UIMWMUKY 1 rpaHKu De3 urniuuku xou ce
CTaBaaT 80 TehNOHCKY CaJ0BM 38 MMHepanu3auuja, ce Aofasaat 8 ml
KOHUERTPHPaHa a30THa kncennHa u 2 mt Hy0) (30 % m/vj, caposute
Ce 3aTBOpaaT, Ce NPUCTErHyBaaT % Ce CTaBaaT BO POTOPOT Ha MUKPO-
Bpanosa nevka 3a aurectvja (CEM, USA) u murepanusaunja. Ha kpaj,
CafjosuTe Ce Najfar, BHMMATENHO Ce OTBOP3AT u COAPXKMHATA
KB3HTWMTATWBHO Ce NpeHecysa 80 25 ml Tuksuuky. Mcnutysanute 20
enemenTy (AL, As, B, Ba, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, P, Pb,
Sr, V, Zn] ce 3HaMM3MpaHW CO MOMOW Ha aTOMCKA eMMCHOHa
CNeKTpOMeTpUja CO MHAYKTUBHO CNperMHaTa nnasma, AES-ICP [Varian,
Model 715-ES, USA). Onpegenysatbe Ha N e HanpaseHo No MeToAoT Ha
Kieldahl Ha 1 g pactutenen matepujan.

O 8KyNHO 20 HCNNTYBAHW @NEMENTH, Haj3aCTaNEHI MAKDOHYTPHEHTM
BO MIMYKM, BO MPaHK! CO MINMUKM 1 BO rpaHKy He3 urinuKi Of MOMMKa
ce kanuym (2084-4277 mg/kg) u kanumym (1240-2007 mg/kg). Ocratoxot
N0 AeCTUN3UM]A Ha TePUUHO MACIO COAPXKM NOMANM KOAMUKHUA HA
KaMIKYM W NOToNeMW KOMUUMHU Ha Kanlmym (CMeTaHo Ha CyBa Maca), o
HajBEPOjaTHO Ce MOMKM Ha pasiukuTe BO PacTBOPIMBOCTA Ha
eneMeHTUTe BO TONNa 80fa 3a Bpeme Ha fecTunaumjata, CoapxuHata Ha
Mardesnymort u Ha docdopor ce ABuxu of 454-696 mg/kg u 497-1364
mg/kg, COOIBETHO 1 & HaManeHa BO OCTATOK NO AECTANAUM]3, A0AEKA
COAPKUHATE Ha a30TOT ce ABwxm 0 7420-18340 mg/kg v reHepanHo e
WCTa K3KO BO NOUETHIOT PACTHTENEH MaTepkjan.

Oa mukpoenementute, onpesened ce Huken (0,38-9,22 mg/kg), bakap
(2,11-29,49 mg/kg), natpuym (2,74-109,71 mg/kg), Manra (17,55-144,00
mg/kg], unrk (26,81-45,01 mg/kg), xeneso (34,92-121,45 mg/kg) u Gop
(37,57-101,21 mg/kg). CoppuriaTa Ha Ru-ken, bakap 1 HaTPHYM 8O
MCYWeH OCTaTOK 04 APOraTa no AecTunaum]s Ha eTepuyHo Macno e
nomana Bo cnopedda co noyeTeH MaTepu-jan, AoaeKa Xene3o, UMHK u
6op reHepanHo Ce NPUCYTHY B0 NOrofema Konnduxa. Bo mosexeto
CNyyau, COAPXMHETE Ha MAHTEHOT Ce MeHyBa 80 3aBMCHOCT Of
NOKSNWTETOT ¥ Of pacTuTeneH matepujan. Cnopes nUTepaTypHuTe
NOAATOUM, 13KO He Ce CMETa 3a MUKPOHYTPUEHT, aNYMUHUYMOT € BaXeH
efleMeHT Ha nenenot of fipsecuHara (4). CoapxuHaTa Ha anyMuUHKyMOT B0
CY8 pacTuTefieH MaTepujan of MOAUKa ce aswxu of 47-544 mglkg u
HajMecTo e NPUCYTeH 80 NOroNeMM KOMMUMHY BO OCTATOKOT N0 AeCTunaumja.
McnuTyBaHMOT pacTuTeneH MaTepujan (AruUKM, TDaHKK CO UFAMIKK 1
rpaHkn 63 UIMMYKM O MOMMKA) NPEeTCTaBYB3 M380P HA MAKpPo M
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MUKPOHYTRUEHTH HEOMXOAHM 33 PACT v Pa3Boj Ha PACTeHujaTa, Nopaau
WTO MaTePUjanoT WTo 0CTaHysa NO AeCTUNaUM|a Ha eTepuuHu Macna
MOXe [a 6Hﬂe yHTepeceH 3a pasrnegysate 80 HaCoKa Ha HEeroBoTo
MCKOPUCTYBaHE Kako NPUPOAHO FybpuBe.
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INTRODUCTION

Turkey is one of the most floristically rich countries in the world with
astonishing plant diversity. Its flora consists of about 11000 vascular
plant and approximately one third of its flora (34,4 %} is endemic to the
country. Along with its rich flora, it also has a wide diversity of habitats.
However, they threatened and have declined rapidly over the last 40
years. Rare and sensitive habitats such as coastal dunes, peatlands,
wetlands, heath lands, grasslands and old growth forest are under im-
mense threat and declining fast, including many areas that have yet to
be surveyed {1). Turkish people are quite interested in wild plants, due
to the high proportion of people living in rural areas, and also for eco-
nomic reasons. Kahramanmaras province is situated in the Southern
Turkey at the south part of Taurus mountains. Its plant diversity is very
rich because of its localization meeting point of 3 phytogeographic
region. While Irano-Turan elements are found in the east, Mediter-
ranean elements are common in the South. Some formations of Euro-
Siberian geographical region can also be seen in the humid areas (2).

MATERIAL AND METHODS

Research area named {Andinn} is a township of Kahramanmarag
province. Kahramanmaras is located in the South-East Anatolia Re-
gion of Turkey and it consists of mountains and plains. The main
mountainous parts of the province are the overhangs of the Southern
Taurus Mountains in east-west direction. Binbo 3, Nurhak, Ahir and
Engizek are the most important mountains in the North. The hilly
parts of the province begin from the West and reach to the Goksun-
Andirin district (1).

The field work was carried out over as period of 9 months. During this
research 52 villages have been visited, about 500 plant specimens used
for local people were collected and to 265 local people are inter-
viewed. ‘An Ethnobotany info questionnaire’ was administered to the
local people, through face-to-face interviews. The information for
these plants, such as local names, used parts, their usages, methods




