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Abstract  
 
Juniperus phoenicea essential oil (JPEO) contains various biologically active constituents with remarkable biological 
activity. This study focuses on the chemical content, antimicrobial efficacy, heavy metal levels and antioxidant capacity 
of the essential oil extracted from the foliage of Algerian Juniperus phoenicea. The essential oil was obtained by 
hydrodistillation and then analysed by gas chromatography-mass spectrometry (GC-MS). To assess the heavy metal 
composition, energy dispersive X-ray fluorescence spectrometry (EDXRF) was applied to the extracted oil. The agar disk 
diffusion technique was employed to test antibacterial activity, and the MIC and MBC values were identified. Reducing 
power (RP) and DPPH assays were performed to evaluate the antioxidant capacity. The results showed significant 
antibacterial effects against Gram-positive bacteria, while Gram-negative bacteria were insensitive. The antioxidant 
activity was noteworthy compared to ascorbic acid, with IC50 values of 1.10 ± 0.01 mg/mL (DPPH) and 1.55 ± 0.01 
mg/mL (RP). The oil contained heavy metals at concentrations lower than those permitted by the World Health 
Organization. These results suggest that Juniperus phoenicea essential oil is an interesting new source of healthy natural 
compounds with antioxidant and antibacterial capacity, confirming its application in food biosafety as a preservative. 
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INTRODUCTION  
 
Classified under the Cupressaceae family, 
Juniperus phoenicea is a shrub species native to 
the Mediterranean region, exhibiting a broad 
geographic range that stretches from Portugal in 
the west to Saudi Arabia in the east (Aouadi et 
al., 2022). Juniperus phoenicea holds a 
prominent role as a medicinal plant in Algeria's 
native vegetation, with its foliage and berries 
being widely employed in traditional therapeutic 
practices to treat diseases such as eczema, 
urinary tract diseases, rheumatism, sunstroke, 
diarrhea, acute gonococcal infections, 
dysmenorrhea, gastrointestinal disorders, and as 
a purifying disinfectant, as well as for gout and 
oedema (Harhour et al., 2018). 
Juniperus phoenicea species essential oil (EO) 
was approved for its antimicrobial, antioxidant, 
antifungal, and cytotoxic effects (Abu-Darwish 
et al., 2014; Rahhal et al., 2019). This makes 

Juniperus phoenicea a particularly noteworthy 
medicinal plant for the pharmaceutical and agro-
food sectors. However, medicinal plants may 
contain toxic heavy metals from the air, soil, and 
water, which are likely to be contaminated by 
many industrial activities or during the use of 
agricultural aids, including fertilisers, organic 
pesticides, and contaminated irrigation water, 
and may pass into essential oils and threaten 
their safety and present a risk factor to human 
health (Abou-Arab et al., 1999; Ben Amor et al., 
2021), making it necessary to carry out 
analytical monitoring of toxic metals in 
therapeutic plants (Zárate-Quiñones et al., 
2021). Conversely, the essential oils' 
composition is influenced by variables such as 
their geographic origin, subsequently altering 
their biological properties (Rahhal et al., 2019), 
as well as, the level of various heavy metals, 
which can increase exponentially in particular 
ecosystems due to human activity (Samara et al., 
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