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ANTIMICROBIAL ACTIVITY OF ESSENTIAL OILS OF FIVE
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Introduction. Essential oils (EOs) of Pinus sp. have been proven to possess
antimicrobial properties against bacteria and fungi and could serve as a
source of antimicrobial agents. The aim of the present study was to inves-
tigate the in vitro antibacterial activities of the EOs isolated from the fresh
needles and cones of Pinus spp.. as related to their chemical composition.

Material and Methods. The nesdles and green cones of five pine species
(Pinus heldreichii Chnist.. 2 mugo Turrz.. P nigra J.F., P. sylvestris L. and
P, pinaster Aiton) were co v and August 2016 from the area
vina). The fresh needles and
pieces and separately subject-
2 apparatus for 2 hours. The
ther and dried over anhydrous
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ztography-mass spectrometry
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showed a high percemzos o -
astercones (47 477 =

composition of the tested EOs
== 0 2 niora needles (54.42%), P, pin-
oomes 205 2 syivestris needles (39.82%), P

Table 1. Minimal Inhibitory Concentrations (MICs) of Pinus sp. essen-
tial oils (P. mugo, green cones (PMC) and needles (PMN); P. nigra,
green cones (PNC) and needles (PND, P. sylvestris, green cones
(PSC) and needles (PSN), P. pinaster, green cones (PPC) and needles
(PPN); P. heldreichii, green cones (PHC) and needles (PHN).

sylvestris cones (37.86%), P, heldreichiicones (23.98%), P pinasterneedles (17.02%),
P mugo needles (11.18%) and P, heldreichii needles (11.13%) EOs. (B—Caryophyl-
lene was found in high percentage in P pinaster needles, P mugo cones, P. nigra
cones, P, pinaster cones, P, sylvestris cones EOs (24.69 %, 21.27%, 14%, 11,7% and
9.13%, respectively). Limonene was found mainly in EOs of P heldreichii cones and
needles (60.92 % and 36.79%). As one of the main compounds, (11E,132)—labda-
dien—8-ol only appeared in the EQ of P nigra cones. Germacren, as a main com-
pound of P, heldreichii needles (30.22%), also appeared in the EO of P nigra needles
(16.34%) and P mugo cones (16.30%). The major components of P pinaster needles,
P, pinaster cones, and P, sylvestris cones EOs were myrcen (24.65%, 14,61% and
13.8%, respectively). 2 mugo cones and needles EOs contained predominantly &-3-
carene (23.36% and 19.95%). Tested EOs, isolated from Pinus species, have shown
to possess inhibitory action against tested isolates in the range of 1001000 pg /mL
(MICs) (Tab. 1). Among the tested oils, the one isolated from cones and needles of P
pinaster exhibited the highest antimicrobial action.

Conclusions. Based on the present results, it could be hypothesized that the an-
tibacterial activity and the synergistic effect of Pinus EOs and gentamicin relate to
the high percentage of monoterpene and sesquiterpene hydrocarbons. The results
point to high potential and completely justified pharmacological utilization of the
pine EO because of the wide antimicrobial spectrum of some investigated Pinus
species’ EOs.

Keywords. Pinus species, Essential oils, Antimicrobial, Chemical analysis
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