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Kopsavilkums. Latvijas galveno skujkoku - priedes un egles — zalenis (skujas
un neparkoksnéjusies zarini) satur daudz biologiski aktivu vielu, kas radusas plasu pie-
lietojumu dazadas tautsaimniecibas nozarés. Viens no vértigakajiem produktiem, kam
piemit ari arstnieciskas Ipasibas, ir éteriskas ellas, kuras lidz $im ieguva nelielos
daudzumos. Jaatzimé, ka Latvija nav veikti pétijumi par priezu un eglu zalena éterisko
ellu iznakuma sezonalo dinamiku un nav noskaidrotas iegato ellu batiskakas ipasibas.
Darba mérkis — noteikt priezu un eglu zalena éterisko ellu daudzuma dinamiku viena
gada laika un raksturot iegatas ellas.

Pétijjumu rezultata konstatéts, ka priedes zalenim éterisko ellu daudzums gada
laika svarstijies robezas no 0,46 % lidz 0,76 %, bet egles zalenim - no 0,26 % lidz 0,55 %
no sausnas. legutie dati liecina, ka priezu un eglu zaleni éterisko e]lu daudzums gada
laika bijis mainigs. Tomér butiskas sakaribas e]lu daudzuma izmainam zaleni
novérojumu perioda netika konstatétas. Arl ellu blivumi un refrakcijas koeficienti
neuzradija savstarpéju korelaciju. Konstatéts, ka priedes zaleni éterisko ellu ir vairak
neka egles zaleni un ka éterisko e]lu kvalitite un daudzums priezu un eglu zaleni
ir pietiekams, lai nodro$initu to rapniecisku ieguvi visa gada garuma, neatkarigi
no sezonas.

Nozimigakie vardi: priede, egle, zalenis, éteriskas ellas, sezonalas satura izmainas.

Korica, A. ¥, Polis, O. 2, Spalvis, K. 2. Seasonal variations in essential oil content
and quality of Scots pine and Norway spruce foliage.

Abstract. The foliage products obtained from the needles and non-lignified
shoots and twigs of Latvia’s major conifers species, Scots pine Pinus sylvestris L. and
Norway spruce Picea abies (L) H. Karst.,, contain a variety of biologically active sub-
stances that can be used as the raw material for various products in medicine, cos-
metics, food and fodder, as well as plant protection. Among these substances are
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essential oils, well known for their healing effect. In Latvia, the essential oils from
pine and spruce foliage are now produced in small quantities only. There have been
no studies regarding seasonal changes in the concentration of oils in conifer foliage
or variations in their characteristics. The aim of this study was to determine the con-
tent of essential oils in pine and spruce foliage throughout the year and to charac-
terize these oils. For this end the samples of pine and spruce foliage were
harvested twice a month (at the beginning and in the middle of each month)
during one year. The samples were stored at the temperature of +4 °C and the analysis
was carried out within 3 days after harvesting. The content of essential oils was
determined by hydrodistillation method. Samples of crashed foliage were placed
in a laboratory flask, filled with water and heated. A mixture of water and essential
oil vapors was condensed and the oil fraction was separated from water in special
laboratory equipment and the amount recovered was recorded. For all the essential
oil samples the density and refractive indices were determined. Density was
determined using picnometer method, and refractive index - by using a refracto-
meter (model 2WAJ). For all raw material samples the content of dry matter was
determined by desiccating the sample at the temperature of 105°C till a constant
mass appeared, with the essential oil content calculated following the amount
of dry matter.

The analysis show the content of essential oils in pine and spruce foliage to
vary over different seasons of year. Seasonal variability was also found for the oil
density and refractive indices. The amount of essential oils in pine foliage varies
over the year from 0.46 % in winter to 0.76 % in spring. The average content over
the year is 0.56 %. The refractive index of pine essential oil varies within the year
from 1.4760 to 1.4840 with the average annual value 1.4808. The density of pine
essential oil varies from 0.864 to 0.888gcm? with the average per year
0.877 gcm?. The results show that the density and refractive index variations
in essential oils over the year are proportionally smaller than those of oil
content. It means that the oil composition throughout the year remains
relatively constant and that slight fluctuations may be explained by variations
in the proportion of individual terpenes and their derivatives.

Correspondingly, the indices for spruce foliage varied over the year
from 0.26% to 0.55% (content of dry matter), from 1.4695 to 1.4790 (refractive
index), and from 0.892 gcm™ to 0.910 gcm™ (density). Corresponding average indices
for the year are: refractive index 1.4740, density 0.900gcm? and content 0.37 %
from the dry matter. In spruce foliage the content of essential oils is higher
at the onset of winter, and the smallest early in summer. As to the pine essential
oil, no correlation between the spruce oil content, density and refractive
index over the year was found. The results of analysis show that the amount and
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quality of pine and spruce foliage essential oils available in each season is
sufficient for running production in a year-long cycle.

Key words: pine and spruce, tree foliage, seasonal dynamics.

coe

Kopuna, A. **, Tloauc, O.3, Cmaasuc, K.? KauecTBeHHbIe H KOAHYeCTBEHHbIE
H3MeHEeHHsI COAEPKAaHHMS IQHPHBIX MaceA B APeBECHOH 3€AeHH COCHBI H €AH
B 3aBHCHMOCTH OT BpeMeHH ropa.

Pe3srome. ApeBecHasl 3eA€Hb TAABHBIX XBOWHBIX ITOPOA AaTBUM — COCHBI OOBIKHO-
sennoit (Pinus sylvestris L.) u eau espomneiickoit (Picea abies (L) H. Karst.) — coaepxur
MHOXECTBO OMOAOTHYECKM aKTHBHBIX BeEIeCTB, KOTOpbIe YCIIENIHO HCIIOAB3YIOTCSI
B Pa3AMYHBIX OTPACASX HAPOAHOTrO Xxo3sicTBa. OAHMM M3 TAaKMX IIeHHBIX IIPOAYKTOB
SIBASIIOTCSI 9QUpPHBIE MacAa, KOTOpble B AAHHOE BpeMs M3IOTABAMBAIOTCS B OrPaHUYEH-
HOM KoAmdecTBe. A0 cuX IOp B AaTBUM He IPOBEAEHBI UCCAGAOBAHMS AUHAMHUKH COAEP-
XKAHUS 9QUPHBIX MaceA B 3€ACHHM COCHBI M €AM M He OINPeAeAeHA HX XapaKTepUCTHKA
B TeueHHH ce30HA. lleAb IIPOBEAEHHON pPabOTBI — BBISCHUTb AMHAMUKY COAEPKAHIS
9QUpPHBIX MaceA B APEBECHON 3eACHHM COCHBI M €AH, a Taloke BBIICHUTb XapaKTepHBIE
CBOJICTBA IIOAYYEHHBIX MaceA.

B uTore mpoBeAeHHBIX HCCAEAOBAHUI YCTAHOBAEGHO, YTO COAepIKaHHe dUPHBIX MaceA
B APeBECHOIl 3eACHH COCHBI B Te€UeHHe rOA2 MEHSAOCh B mpepesax oT 0,46 % ao 0,76 %,
a copepkaHue dQUPHBIX MaceA B ApeBecHOH 3eaeHH ean — oT 0,26 % ao 0,55 %, nmposeps
ImepecyeT Ha Cyxoe BellecTBO. [loAyueHHbIe pe3yAbTaTHI IIOKA3BIBAIOT, UTO COAEPXKaHHe
9QHpHBIX MaceA B TEYEHHH Ce30HA MEHSeTCs, OAHAKO CylleCTBEHHble 3aKOHOMEPHOCTH
He BbIABAeHBL. OIlpepeAeHHBIE 3HAYEHHUS IMAOTHOCTEH M pePpaKIMOHHBIX KO3 HIMEeH-
TOB Talkke He YKa3blBAIOT HA B3aUMHYIO KOppeAsnuio. AaHHble aHAAM30B IIOKAa3bIBAIOT,
4TO COAep)KaHMe I(UPHBIX MaceA B APEBECHOH 3€AeHH COCHBI U €AM U HX KauecCTBO
[IO3BOASIIOT IIPOBECTH BBIPAOOTKY MaceA KPYTAOTOAUYHO.

Karwouesvie caosa: cocHa, eAb, ApeBecHasl 3eAeHb, 9QUpPHBIE MacAa, CEe30HHbIe

U3MEHECHUA.
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Ievads

Ideja par koku biomasas kompleksu
izmanto$anu nav jauna (Kaaausbm u AD-
1978). Savu nozimi ir zaudéjis agrak valdo-
Sais uzskats, ka mezs ir tikai koksnes iegu-
ves avots. Musdienas, kaut ari vél nelielos
izmanto koku zalas
(Polis,
1995; becnaaos, Hexpacosa, 2007; Aropus,

apméros, sekmigi

masas biologiski aktivas vielas
1981;). No tam iegast arl tadu vertigu
produktu ka skujkoku zalena éteriskas ellas,
péckuram pieprasijums Latvija talu parsniedz
pasreizéjas razosanas iespéjas.

Skujkoku éteriskas ellas ir daudzu
gaisto$u vielu maisijums, kas pieskaitams
dazadam organisko vielu klasém, no kuram
domingjosas ir terpéni un to skabekli
saturodie atvasinajumi (Koaecuukosa, 1998;
Aesun, Pemsax, 1984). Minétajam ellam
ir liela nozime gan koku dzivibas procesu
norisé, gan to aizsardziba pret patogéniem
mikroorganismiem un kaitékliem (Cremnens,
Uypxun, 1982; I0puak, 1982) . Dazadas ko-
ku
un sastavs ir atskirigs. Visvairak tas sako-

sastavdalas éterisko ellu daudzums
potas skujas un neparkoksnéjusos zarinos,
mazik — miza (Pensx, Crenens, 2000). Da-
zadu skujkoku sugu skujas éterisko ellu
daudzuma dazam

satur neliela

no
procenta desmitdalam lidz 1,5 %. Priedes
éteriskas ellas sastava 50-90 % veido mono-
terpéni, bet paréjo dalu - seskviterpéni,
diterpéni un to skabekli saturodie atva-
sindjumi, ki ari fenoli un svekskabes (Ma-
ciag et al., 2007; Aesun, Pertx, 1984).

No dazadam augu dalam izdalitas
éteriskas ellas aktivi ietekmé plasu augu
un dzivnieku patogéno mikroorganismu
spektru. Tam piemit antibakteriala, anti-
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fungala un antivirusu iedarbiba (Kirbag,
2000; Cremenp, 1982).
Svariga nozime éteriskajam el]lam ir ap-

Bagci, Yypxkus,
kartéjas vides sanitarija un gaisa attiri$ana,
ka ari arstnieciski profilaktiskajos pasa-
kumos, pieméram, smarzu terapija un
vairaku skuju vannu preparatu izgatavo$ana
un pielieto$ana. Apzinoties éterisko e]lu
nozimi vides atveselo$ani, tas nodévétas
par atmosféras vitaminiem (MuxafiaoB u
Ap-, 2000).

Dazadu skujkoku
ellas atskiras gan péc kopéja, gan atsevis-

sugu éteriskas

ku komponentu satura (Maciag et al.,

2007). Vegetacijas laika éterisko ellu
daudzums un sastavs ari vienas sugas
ietvaros ir mainigs, t.i. mainads da-

zadu komponentu savstarpéjas attiecibas
(Axumos, IToaropusii, 1973). Eterisko e]lu
daudzumu un sastavu vienai un tai pasai
sugai liela méra nosaka ari tas augSanas
regions, klimats, augsnes sastavs un gaisa
piesarnojums (Yyamsiit, [Ipokasun, 1973).
Pétljumos Krievijas rietumu apgabalos
konstatéts, ka egles (Picea abies) skuju
éterisko ellu iznikums gada laika mai-
nijies robezas no 0,18-0,27 % (no sausnas),
refrakcijas koeficients - no 1,4713 lidz
1,4770 0,893 lidz

0,901 gml". Kvantitativi éterisko ellu au-

un Dblivums - no
gos vairak ir vasara un rudeni, bet ma-
zak — pavasari. Jau minéta regiona priedes
(Pinus
daudzums gada laika mainijies no 0,3 lidz

sylvestris) ~ skujas éterisko  ellu
0,6 % (no sausnas) un to blivums - no
0,915 lidz 0,922 (Tomuyk, P, Tomuyk, T,
1978).

Pétljumu par eglu un priezu éterisko
ellu daudzumu un kvalitati Latvijas apstak-
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los ir maz (Daugavietis et al., 200S; Polis
et al, 2009). Savukirt 3o ellu daudzuma
izmainas viena gada garuma koku zaleni
vispar nav pétitas, ko zinama méra kom-
Ta
ietvaros raksturotas iegutas ellas, nosakot

pensé musu izstradatais projekts.
to blivumu un refrakcijas koeficientu.

Nozimigs ir éterisko ellu blivums,
kas saistits ar izmantotas izejvielas sugu un
iegidanas apstakliem (sezona u.c.). Tas ir
ari viens no Latvija rapnieciski iegastamo
éterisko ellu tehnisko noteikumu radita-
jiem. Savukart refrakcijas koeficients ir lie-
lums, ko nosaka individualo éterisko ellu
komponentu attiecibas produkta, ka ari
aug$anas apstakli un gadalaiks. Blivums
un refrakcijas koeficients ir vienlidz svarigi
ari nosakot ellas identiskumu, jo praktiski
nav iespéjams izgatavot citu ellu maisiju-
mus ta, lai, tos identificéjot, abi minétie
raditaji atbilstu konkrétas sugas éteriskas
ellas normativiem. Tadé] blivums un
refrakcijas koeficients ir izmantojami ari $o
ellu kvalitates raksturo$anai, bet to skaitlis-
kie lielumi ir atrodami priezu un eglu éte-

risko ellu tehniskajos noteikumos.

Materials un metodes
Priezu un eglu zalenis (skujas un
neparkoksnéjusies zarini) ievakts 2 reizes
ménesi (méne$a sikuma un vidia) laika
lidz

2011. gada septembrim valsts mezos Iecavas

perioda no 2010.gada septembra

novadi, Vidusdaugavas meZsaimnieciba,
1,0km apkartné ap punktu ar polarajam
koordinatém 56°44.100Z un 024°15.403A.
Priedes zalenis ievakts 1.vecumklases
audzés, bet egles zalenis 2.-3. vecumklases

II bonitates audzés. Vidéjais paraugs iegats
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no koku vainaga dazadas debespusés.
Paraugi uzglabati LVMI Silava ,aukstuma
kamera” +4 °C temperatara, analizes veiktas
3 dienu laika, skaitot no paraugu ievaksanas
(nonemsanas no koka) briza.

Eterisko ellu daudzums zaleni no-
teikts ar hidrodestilacijas papémienu, t.i.
konkrétu, iepriek§ smalcinataja M2 sagata-
votu iesvara daudzumu ievietojot kolba,
aplejot ar tdeni un varot uz laboratorijas
elektriskas

iegatais udens un éterisko ellu tvaiku

plitinas. Vari$anas rezultata

maisijums novadits uz adens dzesinataju,

kur tas kondenséjas un tiek savakts
speciala éterisko ellu uztveréja,
kura konstrukcija lauj adeni ievadit
atpaka] kolba, bet é&teriskas ellas -
savikt un uzkrat atsevigki. Eterisko
ellu daudzums zaleni ir parrékinats sau-
sam izejmaterialam, t.i., nenemot véra
mitruma daudzumu pa$a zaleni. Tadé]
noteikta izejmateridla sausna, izkarséjot

zaleni 105 °C temperatara lidz nemainigai
masai. Sausna aprékinata péc formulas 1,
bet
péc formulas 2:

S (mz- m) « 100

ml-m

éterisko e]lu daudzums zaleni

(1)

S - sausnas saturs analizéjama parauga, %;

, kur

m — tuk$as sverglazites masa, g;
m, — sverglazites un parauga masa pirms Z
veésanas, g;
mz—sverglézites un parauga masa péc zZ
védanas, g.
Par analizes rezultatu pienemts S paralélo
meérfjumu vidéjais aritmeétiskais.
Eterisko ellu iznakums (absoliti sau-
sam zalenim) aprékinats péc formulas 2:
Ved,  +100.100
ellam (2)
M.S

kur

)
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A - éterisko e]lu daudzums zaleni, % no za-
lena sausnas;
V - atdestiléto éterisko e]lu daudzums, ml;

d

ellam

— éterisko e]lu blivums, g ml;
M - zalepa iesvars, g;
S — zalena sausna, %.

Eterisko el]lu blivums noteikts iz-
mantojot piknometru. Ta ir viena no pre-
cizakajam  blivuma noteik$anas meto-
dém gkidrajam vielam, kuras pamata ir
zinamas vielas noteikta tilpuma masas
salidzina$ana ar analizéjamas vielas precizi
tada pasa tilpuma masu (Gallova, 2011).

Blivuma noteik$anai tuk$u S ml pik-
nometru nosver, ar precizitati vismaz
0,0001 g, uzpilda lidz iezimei ar destilétu
Tad destiléeto udeni

izlej, piknometru izzavé un lidz iezimei

iideni un nosver.

uzpilda ar analizéjamo éterisko e]lu.
Péc tam piknometru ar éterisko ellu no-
sver, paraléli fikséjot temperataru telpa,
kur notiek mérijumi, lai péc tabulam
pie attiecigas

temperatiras (Gallova, 2011). Eterisko e]lu

atrastu  adens blivumu

blivumu aprékina péc formulas 3:
-

ellam = _ X deo ) kur (3 )
d,. - éterisko ellu blivums, g ml";
dy,,— destileta adens blivums temperata-

ra, pie kuras veic analizi, g ml’;
m — piknometra masa, g;
m, —ar destilétu adeni lidz iezimei uzpildita
piknometra masa, g;
m, — ar analizéjamo éterisko ellu lidz iezimei
uzpildita piknometra masa, g.
Par analizes rezultatu pienemts 3 pa-
ralélu mérijumu vidéjais aritmétiskais.
Eterisko ellu refrakcijas koeficients
noteikts ar refraktometru (modelis 2WAJ),
atbilstosi

aparata lieto$anas instrukcijai.
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Par analizes rezultatu pienemts 5 paralélu
mérljumu vidéjais aritmeétiskais.

Rezultati un diskusija

Atbilstosi iepriek§ aprakstitajai me-
todikai, viena gada garuma priedes un eg-
les zalenim 2 reizes ménesi noteikts éte-
risko ellu daudzums, savukart iegatajiem
ellu paraugiem - blivums un refrakcijas
Sadi
izmainu pétjumi Latvija lidz $im nav
1.

koeficients. éterisko ellu raditaju

veikti. Analizu rezultati uzraditi
2.tabula, ka ari 1., 2. un 3. attela.

Ka jau prognozéts un zinams ari

un

no pétijumu rezultitiem citas valstis,
éterisko ellu daudzums zaleni gada laika ir
mainigs: priedes zalenim tas $aja perioda
mainijies robezas no 0,46 % ziema lidz
0,76 % pavasari. Vidéjais iznakums gada —
0,56 %. Ziema (decembri) novérots el-
lu daudzuma maksimums, bet nelielas
izmainas konstatétas visa gada garuma.

Mazaks e]lu daudzums novérots ziemas

sikumid  (novembris) = un  pavasara
beigas, savukart lielaks — rudeni. legutie
rezultaiti neuzrada izteiktu tendenci,

kuros méne$os notiek éterisko ellu dau-
dzuma palielinaganas un kuros — ta sama-

zinaanas. Pétljumi arvalstis ar citam

priezu sugam arl uzrida e]lu daudzuma
izmainas pa gadalaikiem. Péc literataras

datiem redzams, ka dazadu sugu skuj-

kokiem éterisko ellu daudzuma
minimums fikséts pavasara un vasaras
méneSos, bet lielaki  iznakumi -

vasaras un rudens ménesos (Cremnens et al.,
1981; Tomuyk, P., Tomuyxk, I, 1973).
Iegitajam

éteriskajam e]lam no-

teikts refrakcijas koeficients. Sis lielums ir
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atkarigs no vielas vai vielu maisijuma
kimiskas uzbaves un ir raksturigs ka
individualam vielam, ta ari vielu maisi-
jumam. Eteriskas ellas sastav galvenokart
no terpéniem un to atvasinajumiem, un
refrakcijas koeficients ir viens no dazadu
sugu augu éterisko e]lu raksturojosiem
raditajiem.

Priezu éteriskajam ellam refrakcijas
koeficients gada laiki mainis no 1,4760
lidz 1,4840, vidéji — 1,4808, un ta lieluma
izmaindm gada griezuma nav izteiktas
tendences un ari korelacijai starp ellu
daudzumu zaleni un refrakcijas koeficienta
lielumu, kura izmainas priezu éteris-
kajam ellam ir nelielas, kas norada, ka e]lu
sastavs kopuma ir viendabigs visa gada
garuma, un nelielas
kart
ietilpsto$o terpénu un to atvasindjumu

izmainas galveno-

nosaka individualo, e]lu sastava
savstarpéjas kvantitativas attiecibas.
Priedes ellu bli-

vums gada laika mainas no 0,864 lidz

zalena éterisko
0,888 gcm?, vidéji - 0,877 gcm? un ta

izmainam izteiktu  likumsakaribu.

ka

éterisko ellu blivums ir lielums, kas rak-

nav

Tapat refrakcijas  koeficients, augu

sturo attiecigas sugas ellu autentisku-

mu un tirumu. Arl blivums ir atkarigs

no éterisko e]lu atsevisko komponentu
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kimiska sastava un to kvantitativajam
attiecibam. Priezu éterisko ellu blivuma
izmaipam gada garuma nav konstatéta
korelacija ar to daudzumu un refrakcijas
koeficientu.

Eterisko ellu daudzums, refrakcijas
koeficients un blivums gada garuma no-
teikts ari egles zalenim, kura éteriskajam
ellam attiecigie radijumi gada laika mai-
nijusies no 1,4695 lidz 1,4790 (refrakcijas
koeficients), no 0,892 lidz 0,910 gcm?
(blivums) un no 0,26 lidz 0,55 % (iznakums
no sausnas). Attiecigie gada vidéjie radi-
taji ir: refrakcijas koeficients 1,4740, bli-
vums 0,900 g cm™ un iznikums 0,37 % no
sausnas.

Eglu é&terisko ellu daudzums liela-
kais bijis novembri, bet mazakais — aprili
un maija. Tapat ka priezu, arl eglu zalena
éterisko el]lu daudzums gada garuma bijis
mainigs, bet izmainam nav izteiktas sezona-
las likumsakaribas. Ari eglu ellu raksturo-
josiem lielumiem (refrakcijas koeficients,
blivums) nav konstatéta korelacija ar dau-
dzuma izmainam. Eglu ellu daudzums zale-
ni gada garuma bijis svarstigiks neka
priezu e]lam, savukart maksimalais ellu
daudzums bijis 2 reizes lielaks par ma-
zako daudzumu.
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Priedes zalena éterisko e]lu analizu rezultati

Results of Scots pine tree foliage essential oil analysis

1. tabula, Table 1

Analizu datums 15.09. | 03.10. | 17.10. | 0I.11. | 15.11. | 01.12. | 16.12. | 03.01. | 17.01. | 02.02. | 14.02. | 01.03. | 15.03.
Date of analysis 2010. | 2010. | 2010. | 2010. | 2010. | 2010. | 2010. | 2011. | 2011. | 2011. | 2011. | 2011. | 2011.
Refrake. koeficients 1,4805 | 1,4822 | 1,4803 | 1,4811 | 1,4822 | 1,4828 | 1,4824 | 1,4800 | 1,4780 | 1,4775 | 1,4760 | 1,4805 | 1,480S
Refractive index
BDH"“.mS . 0,877 | 0878 | 0878 | 0871 | 0877 | 0876 | 0881 | 0869 | 0870 | 0,864 | 0871 | 0873 | 0,874
ensity, gm
Iznakums, % no sausnas
Content, % of dry matter 0,75 0,72 0,71 0,58 0,57 0,73 0,60 0,53 0,88 0,70 0,63 0,54 0,61
Analizu datums 30.03. | 15.04. | 29.04. | 16.05. | 02.06. | 16.06. | 04.07. | 18.07. | 01.08. | 15.08. | 02.09. | 15.09.
Date of analysis 2011. | 2011. | 2011. | 2011. | 2011. | 2011. | 2011. | 2011. | 2011. | 2011. | 2011. | 2011.
Refrake. koeficients 1,4815 | 1,4815 | 1,4805 | 1,4785 | 1,4820 | 1,4840 | 1,4805 | 1,4805 | 1,4830 | 1,4810 | 1,4810 | 1,4815
Refractive index
Bltvums . 0,877 | 0878 | 0875 | 0882 | 0,888 | 0888 | 0876 | 0871 | 0881 | 0,881 | 0882 | 0,881
Density, gm
Lznakums, % no sausnas | ., 0,71 0,64 0,53 0,66 0,63 0,70 0,61 0,58 0,57 0,59 0,62

Content, % of dry matter
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Egles zalena éterisko ellu analizu rezultati
Results of Norway spruce tree foliage essential oil analysis

2. tabula, Table 2

Analizu datums 15.09. | 03.10. | 17.10. | O1.11. | 1S.11. | 01.12. | 16.12. | 03.01. | 17.01. | 01.02. | 14.02. | 28.02. | 15.03.
Date ofanalysis 2010. 2010. 2010. 2010. 2010. 2010. 2010. 2011. 2011. 2011. 2011. 2011. 2011.
Refrake. koeficients 1,4740 | 1,4740 | 1,4729 | 1,4728 | 1,4725 | 1,4755 | 1,4770 | 1,4740 | 1,474S | 1,4755 | 1,4760 | 1,4740 | 1,473S
Refractive index
BDlins 5 0,905 | 0903 | 0,899 | 0,899 | 0904 | 0900 | 0909 | 0,89 | 0,892 | 0,893 | 0902 | 0,897 | 0,906
ensity, g m
Iznakums, % no sausnas
Content, % of dry matter | 0% 0,47 0,36 0,48 0,57 0,61 0,33 0,42 0,43 0,30 0,30 0,44 0,38
Analizu datums 29.03. | 15.04. | 03.0S. | 16.0S. | 06.06. | 15.06. | 04.07. | 18.07. | 01.08. | 15.08. | 01.09. | 14.09.
Date ofanalysis 2011. 2011. 2011. 2011. 2011. 2011. 2011. 2011. 2011. 2011. 2011. 2011.
Refrake. koeficients 1,4790 | 1,4750 | 1,474S | 1,4720 | 1,4730 | 1,4755 | 1,4725 | 1,4695 | 1,4730 | 1,4725 | 1,4755 | 1,4710
Refractive index
BDlins 5 0,899 | 0896 | 0897 | 0910 | 0899 | 0901 | 0907 | 0,898 | 0897 | 0902 | 0902 | 0,899
ensity, g m
Iznakums, % nosausnas | 45| 35 | 035 | 036 | 045 | 026 | 043 | 046 | 053 | 038 | 038 | 039

Content, % of dry matter
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1,485

1,47

Refrakeijas koef. / Refractive indice
N
5
3

1,465

Datums / Date

B Priede Scots Pine 0 Egle Norway spruce

1. attéls. Koku zalena éterisko ellu refrakcijas koeficienta izmainas gada laika.
Figure 1. Seasonal dynamics for refractive index of tree foliage essential oils.

0388 1

087 1

Blivums, gml”/ Density, gml’

0386 11

085 1

Datums / Date

O Egle Norway Spruce M priede Scots Pine

2. attéls. Koku zalena éterisko e[lu blivuma izmainas gada laika.
Figure 2. Seasonal dynamics of tree foliage essential oil density.
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Ellu saturs, % a.s. / Oils content, % d.m.

Datums / Date

B Priede Scots Pine B Egle Norway Spruce

3. attéls. Koku zalena éterisko e]lu satura izmainas gada laika.
Figure 3. Seasonal dynamics of tree foliage essential oil content.

Secinajumi

1. Priezu un eglu zalepa éterisko ellu daudzums, blivums un refrakcijas koeficients
viena gada laika ir mainigi lielumi.

2. Priezu un eglu zalena éterisko ellu daudzuma, blivuma un refrakcijas koeficienta
izmainam viena gada laika nav konstatétas izteiktas tendences un savstarpéjas
korelacijas.

3. legutie rezultati izmantojami éterisko ellu razosanas procesa plano$ana un ap-
liecina, ka normativajam prasibam atbilstosas éteriskas e]las ir iegastamas jebkura

gadalaika.
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