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B-pinene, sabinene, limonene, terpinene-4-ol,germacrene D) are identified. The dominant component

was o-pinene belonging to monoterpenes. Results assumed that in populations of Juniperus communis

L. growing on five sites in North part of Albania, composition of EO was a significantly correlated
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INTRODUCTION mainly import for juniper’s berries come from

Albania.Environmental factors and soil composition elements
have a significant influence in essential oils content. In this
article we have analyzed five populations in the North part of
Albania for two years (2017- 2018) taking in consideration
most important pedoclimatic factors : soil elements (PH ,
Humus ) altitude, to proof the correlation between these factors
and EO composition main investigated elements changes.

Juniperus communis L. is an evergreen gymnosperm scrub
(Thomas et al.2007) with a wide broad amplitude adapted to
various ecologicalconditions. This genus includes around 68
species. Common Juniper (Juniperus communis L.) is the only
Juniperus species found in both hemispheres (Adams and
Pandey 2003) ,and it can be found up to 3000m above to sea
level (Lim 2012). Juniper habitats are scattered to concentrate
along with other light-requiring species of plants, mostly
shrubs that occur within communities of grass lands and MATERIALS AND METHODS

scrubland vegetation. Referring to the country's geographic

position as well as geological, relief, and climatic factors, The berriesof Juniperus communis L. were collected from
juniper is present almost the entire territory of  November to December 2017 and 2018 in the North partof
Albania.Juniper's berries are collected by the local population  Albania. Sampling is collected using information of Albanian
especially in the North of Albania for lots of families it is the ~ GenBank for distribution of natural population of Juniperus
basic economic source.Albania has a long tradition in  communis L. and based in protocols forcollection of plant
collecting juniper berries either for individual usage as  genetic material. The study was conducted in the main natural
flavouring agents in food and alcoholic beverages from
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growing areas of common juniper (Juniperus communis L.)
populations in Albania. Between the localities it is considered
a large distance for the purpose of having diversity. Regarding
the locations for considering as a reference matter also the
altitude (Figure 1). Voucher specimens were deposited in
Genetics and Plant Breeding Laboratory Department of
Agriculture Sciences, Agricultural University of Tirana.
Berries were cleaned from impurities and naturally dried at
room temperature.

Collection of plant material: Scrubs were selected to each
locality mentioned and their positions were recorded by GPS.
100g of Juniper berries from each scrub were collected
manually into linen bags for each year (2017-2018) stored in
room temperature after cleaned and dried.
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Figure 1. Map of Juniperus communis collected in the North part of
Albania

Soil samples were collected in all 5 localities around 1 m
diameter each scrub from which the berries werecollected. The
upper layer of ground was removed and then the soil samples
were collected with the soil drill from 0-15 cm layer and then
delivered to the laboratory of in Albanian Transfer Technology
Center of Fushe-Kruja.

Isolation of the Essential Oil: Juniperus communis L. berries
were submitted to hydro distillation (100 g berries in 0.4 liters
of water contained in a I-liter flask) in a Clevenger
apparatusfor 4 h at a distillation rate of 3 mL.min—1 according
to Pharmacopoeia European (2004). The content of EO is
determined as weight percentage.

GC/MC analysis: Analysis of the composition of the essential
oil of Juniperus communis L berries was carried out with PC-
PA-014-17J19 method by FAST GC-FID (in French).
Identifications are validated by GC-MC in February 2019
approved by “LaboratoriePhyto Chemia”.

RESULTS AND DISCUSSION

EO analysis: The EO yield depended on the years and the
locations (Table 1). Essential oils content varied at a range of
1.6-2.8 % on the first year based on the dry weight (v/w) and
during the second year the essential oils content varied at a
range 1.4-2.6 %. The highest yield in year 2017 was 2.8%
corresponding in Diber. The highest yield percentage
corresponds in Tropoje with 1.6 %. Referring to the second
year 2018 , the highest percentage of EO yield is 2.6 %
corresponding in Diber and the lowest percentage is found in
Tropoja, 1.4%.

Components found in EO analysis: After EO analysis is
performed, eleven typically elements belonging mainly to
monoterpenes class are identified. The dominant component
was o-pinene belonging to monoterpenes class.In the first year
the ranges for o-pinene varied between 21.78 % - 27.12 %. In
the second year the values varied from 25.08 % - 29.72 %.

Evaluation of soil components

Humus: Humus content is one of the most important factors
analyzed in correlation with EO content. In sites taken in
consideration for the study the humus content ranged from
8.65% in Boge to 1.66 % in Tropoje . A significant correlation
(p<0,05) was found between the humus content and EO
yield.In Boge where the humus content is 8.65 % the range of
EO content was 2.6 % and the lowest range of humus content
(Tropoje—1.66) corresponds with the lowest EO content1.6 % .
Based to this fact , the low amount of humus is related to the
low production of EO yield. It is possible that the lower
amount of humus in the soil content may not only be related to
its low production but also in greater mineralization (Jozef
Fejér, Daniela Grulova, Adriana Eliasova; 2018 ) this may
reflect positively in the accumulation of EO.

Analysis of Variance

Ph content related to EO yield: The soil Ph values in five
localities ranged from7.9-8.4 which means that the soil is
typically alkaline. The two-factorial analysis of variance in
five populations in the North of Albania for the Ph value and
EO yield content resulted that for these two elements there is
no correlation proven statistically since p>0.05.

Main components in EO

o-Pinene: Different ranges in percentage of a-Pinene was
evaluated in five different localities for two years taken in
study. The highest percentage in 2017was registered in
Magellare(27.8 %) and the lowest percentage was registered in
Boge (21.78%). In 2018 The highest percentage was registered
in Boge (29.72 %), and the lowest percentage was registered
in Magellare (21.78%).When we compare the two years,we
evaluate an increasement of the percentage of a-Pinene in 2018
comparing the year 2017.

Myrcene: Different ranges in percentage of Myrcene was
evaluated in five different localities for two years taken in
study. The highest percentage in 2017 was registered in
Ostren(25.6 %) and the lowest percentage was registered in
Tropoje (6.77%). In 2018 The highest percentage was
registered in Ostren (21.6 %) and the lowest percentage was
registered in Vermosh (6.57%). When we compare the two
years, we evaluate andecrease of the percentage of Myrcene in
2017 comparing the year 2018.

Sabinene: Different ranges in percentage of Sabinene was
evaluated in five different localities for two years taken in
study. The highest percentage in 2017 was registered in Boge
(17.40 %) and the lowest percentage was registered in Ostren
(9.19%). In 2018 The highest percentage was registered in
Boge (13.89 %) and the lowest percentage was registered in
Vermosh (9.51%). When we compare the two years, we
evaluate a decrease of the percentage of Myrcene in 2017
comparing the year 2018.
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Sites Alt (m) Hu % ph -log(H+) EO %
Year Year Year Year
2017 2018 2017 2018 2017 2018 2017 2018
Vermosh 1046 1046 2.48 2.48 8.3 8.3 2.6 2.2
Boge 899 899 8.65 8.65 7.9 7.9 2.6 24
Magellare 796 796 2.07 2.07 8.4 8.4 1.8 1.7
Ostren 1048 1048 5.59 5.59 7.9 7.9 2.8 2.6
Tropoje 1255 1255 1.66 1.66 8.1 8.1 1.6 1.4
Source DF Sum of Squares Mean Square F Ratio
Model 1 1.0899658 1.08997 7.3211
Error 8 1.1910342 0.14888 Prob>F
C. Total 9 2.2810000 0.0268*
Source DF Sum of Squares Mean Square F Ratio
Model 1 0.6106154 0.610615 2.9244
Error 8 1.6703846 0.208798 Prob>F
C. Total 9 2.2810000 0.1256
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DISCUSSION AND CONCLUSION

Juniperus communis L. has a wide ecological amplitude found
on different geographical sites. This diversity leads to species
adaption that can lead to various ecotypes and chemotypes
(JozefFejér, Daniela Grulova, Adriana Eliasova, Ivan Kron &
Vincenzo De Feo ; 2018 ). The environmental conditions of
five locations taken in consideration for this study, in North
part of Albania are very heterogeneous. The most important
factors that affected the accumulation of EO are pH and humus
content among soil properties and altitude among topographic
factors (JozefFejér, Daniela Grulova, Adriana Eliasova, Ivan
Kron & Vincenzo De Feo ; 2018).

The results represented in this study showed the impact of soil
elements Humus and Phon the EO vyield and on its
composition. Significant differences are found in EO yield
between localities for two years. The most significant factors
impacting EO yield appear to be Ph of the soil and especially
humus content. Statistically significant differences are
evaluated. Regardingthe EO components o-Pinene was
evaluated to be the main component in the highest percentage
in all samples followed by Myrcene and Sabinene. Analyzed
components showed differences in percentage during the two
years. The two-factorial analysis of variance in five
populations in the North of Albania for the EO yield content
also for the Humus value in soil content resulted there is
significant correlation proven statistically (p<0.05).
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