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β-mycrene α-Phellandrene α-pinenelimonene

Chemical composition and antioxidant properties of 
                                            commercial essential oils 
from two regions in North Macedonia 
Juniperus communis L.  

Samples
TPC 

(mg GAE/g DWE)
FC

(mg QE/g DWE)
IC50 values for DPPH

assay (mg/mL)

Jc-Be-b 340.93±6.50 340.62±12.55 11.900

Jc-Ma-b 614.6±38.02 930.41±33.09 20.780

AA (control) / / 0.014

BHA (control) / / 0.450

Equipment for obtaining essential
oils from  juniper berries by steam
distillation

 Fig. 1 Chemical composition of Juniperus communis EOs according to Ph.Eur.10

Essential oil - commercial product, originating from two
different locations in North Macedonia (essential oil
from Mavrovo (Jc-Ma-b) and essential oil from Berovo
(Jc-Be-b)). 

Materials and methods 

 Gas chromatography - mass spectroscopy (GC-MS) -
using Adams chromatographic conditions;
Optical rotation and refractive index (Ph.Eur. 10);
Determination of total phenolic content (TPC) and
flavonoid content (FC);
DPPH assay and β-carotene bleaching method for
determination of the antioxidant potential.

Methods: 
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MODERN TRENDS IN PHARMACY 
OPPORTUNITIES AND CHALLENGES

Juniperus communis L. is the most exploitable species
from the genus Juniperus (Fam. Cupressaceae). 

Aim of the study - to investigate the chemical
composition of the commercially obtained essential oils
of Juniper berries and to assess their antioxidant
potential.

Introduction 
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0.05 µg/mL concentration of the EOs from Berovo and
Mavrovo reduced more than 80% the extent of β-
carotene bleaching by neutralizing the linoleate-free
radical which is formed in the system .

β-carotene bleaching assay 

The EO from berries collected from Mavrovo has higher
TPC and FC compared to the oil from Berovo.

The results from the chemical composition, optical
rotation and refractive index meet the Ph.Eur.10
monograph requirements, however both of the oils
showed limited potential as antioxidants, compared
with AA and BHA as controls. 

Therefore, suitable investigations are essential to
evaluate the effectiveness of these oils as antioxidants in
food system.

Conclusion

Total phenolic and flavonoid content and IC50 values
for DPPH assay 

 Table 1  TPC, FC and IC50 values for DPPH assay, obtained  for EOs from Juniperus communis

berries from two locatios from North Macedonia

Results

In total, 31 constituents were identified from the EOs
from Berovo and Mavrovo, representing, 99.06% and
96.82% of the total essential oil, respectively.
Monoterpene hydrocarbons were predominant fraction
in the EOs and α-pinene and β-myrcene were the main
constituents (Figure 1). 
β-Caryophyllene and Germacrene D were the most
abundant constituents from the sesquiterepene
fraction.
Optical rotation (-5.123 for Jc-Be-b and -6.943 for Jc-Ma-
b) and refractive index (1.472 for Jc-Be-b and 1.476 for Jc-
Ma-b) were determined, and the results meet the
monograph requirements.

Chemical composition
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