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Abstract 

The current study intends to evaluate the cytotoxic activity of both 70% methanol extract and petroleum ether extract of 

Juniperus phoenicea L. aerial parts, as well as to analyze the chemical profile of both extracts. The result was affirmed that the 

hydroalcoholic extract possessed a very potent cytotoxicity against ovarian cancer cell line (SKOV-3) (IC50 =0.01 μg/ml) more 

than that of doxorubicin, a reference anticancer agent, (IC50 =0.95 μg/ml), and a potent cytotoxicity against prostate cancer cell 

line (PC-3) (IC50 =13.60 μg/mL). On the other hand, petroleum ether extract exhibited moderate cytotoxicity against SKOV-3 

and PC-3 cell lines (IC50 = 29.6 and 73.63 μg/ml, respectively). Moreover, the results revealed the identification of sixteen 

phenolic compounds in hydroalcoholic extract using liquid chromatography–electrospray ionization–tandem mass spectrometry 

(LC-ESI-MS/MS). Catechin, 3.4-dihydroxybenzoic acid, naringenin and gallic acid are presented as the major compounds. In 

addition, myricetin, quercetin, catechin, gallic acid and p-Coumaric acid were isolated and identified by different spectrometric 

methods. GC/MS analysis revealed the identification of seventeen compounds of the unsaponifiable matter of Juniperus 

phoenicea L. Where, nonacosanol, 1-(2-Octyldecyl) octahydropentalene and gamma-sitosterol are presented as the major 

compounds. On the other hand, fourteen compounds were identified from the saponifable matter. Hexadecanoic acid, 9-

octadecenoic acid, and docosanoic acid were found to be the major constituents. These findings suggest that Juniperus 

phoenicea aerial parts may be an effective drug for the manipulation of different types of cancer after applying clinical trials. 

These outcomes open new areas for the alternative use of natural products in the drug discovery. 

Keywords: Cytotoxic; Juniperus phoenicea aerial parts; phytochemical profile; LC-ESI-MS/MS analysis; GC/MS 

analysis. 
 

Introduction 

Cancer is still a major risk factor for worldwide public 

health, and by 2030, there are expected to be 23.6 

million new instances of cancer diagnosed annually 

[1]. Medicinal plants still provide hopeful alternatives 

and have been known for their medicinal uses with less 

side effects [2]. Juniperus phoenicea L. (Family: 

Cupressaceae), commonly known as Arar, is a shrub 

that can reach a height of eight meters. It is widely 

distributed in the northern hemisphere, and in Egypt it 

is growing in Sinai near the Red Sea [3]. 

 

Juniperus phoenicea is used traditionally as a diuretic, 

to improve appetite, and to treat diabetes, rheumatism, 

diarrhea, and in bronchopulmonary, and urinary tract 

diseases [4-6]. In some cultures, it can be used as 

female contraceptive [4]. The fruits and leaves of 

Juniperus phoenicea have been reported to be rich in 

flavonoids, sterols and/or triterpenes, carbohydrates, 

and/or glycosides, and essential oil [7]. 

Juniperus phoenicea have been stated to display 

hepatoprotective, antibacterial and antioxidant 

properties [8-10]. Moreover, the plant exhibited 

significant anti-obesity, diuretic; hypoglycemic and 

lipoxygenase inhibitor activities [11-13]. Previous 

studies have reported that Juniperus phoenicea can 

suppress the spread of different cancer cells and 

exhibited a significant cytotoxic activity [14-19]. 

 

In continuing to focus on Juniperus phoenicea, the 

current study aims to assess the anticancer potential of 

both hydroalcoholic and petroleum ether extracts of 

Juniperus phoenicea aerial parts on prostate cancer 

cell line (PC-3), and ovarian cancer cell line (SKOV-

3), as well as to analyze the chemical profile of both 

extracts. To our knowledge, this study is the first 

report regarding the impact of Juniperus phoenicea 

against ovarian cancer cell line in Egyptian species. 
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Materials and methods 

General experimental procedures 

Normal-phase polyamide (Sigma-Aldrich Chemicals) 

and Sephadex LH-20 (E Merck) were used as 

stationary phases for column chromatography. TLC 

silica gel F254 plates (200 mm layer thickness) (Merck; 

Darmstadt, Germany) used for thin layer 

chromatography (TLC). UV/VIS: Shimadzu UV were 

used to detect the ultraviolet spectra, chromatograms 

were visualized under visible recording 

spectrophotometer model-UV 240 (NRC, Egypt). For 
1 H-NMR, JEOL EX-500 spectrometer (Tokyo, Japan) 

was used to measure the nuclear magnetic resonance 

(NMR) spectra with 500 MHz. Finnigan MAT SSQ 

7000, 70 eV was used for mass spectrometric analysis.  

 

Plant material 

Fresh aerial parts of Juniperus phoenicea L. (family 

Cupressaceae) were collected from north Sinai, 

Magara Mountain, Egypt, in January 2022. The plant 

was kindly authenticated by Mrs. Therese Labib, 

consultant of plant taxonomy at the Ministry of 

Agriculture and Director of the Orman Botanical 

Garden, Giza, Egypt. 

  

 

Preparation of the extracts 

The dried powdered aerial parts of J. phoenicea (600g) 

were defatted with light petroleum (40-60°C) gave a 

yield of 11.5 g, then extracted with 70% methanol 

several times gave a yield of 90 g. The obtained two 

extracts were concentrated under reduced pressure at 

45 °C using the rotary evaporate then kept in 

refrigerator for the further studies. 

 

Preliminary phytochemical screening tests 

The phytochemical screening of Juniperus phoenicea 

L. extracts were conducted using standard procedures 

[20].  

 

Analyses of petroleum ether extract 

Saponification  
By refluxing with 10% alcoholic potassium hydroxide, 

the petroleum ether extract (0.48 g) was saponified. 

The extract was diluted with water after removal of the 

solvent. Ether was used to extract the unsaponifiable 

material then the extract was concentrated, weighed, 

and saved for later analysis [21]. 

 

Sample derivatization 

The unsaponifiable fraction extracted with ether and 

petroleum ether (1:1) was mixed with 50 µL of 

bis(trimethylsilyl)trifluoroacetamide (BSTFA)+ 

trimethylchloro-silane (TMCS) 99:1 silylation reagent 

and 50 µL pyridine for derivatization sample 

functional groups to trimethylsilyl groups (abbreviated 

TMS) prior to GC analysis. 

Methylation of fatty acid  
The procedure outlined by Liu [22] was followed in 

order to methylate free fatty acids. Where, 10% HCl 

was used to acidify the aqueous mother liquid, and 

ether was used to extract the released fatty acids. The 

dried extract was weighed and saved for investigation 

of the total fatty acids. Free fatty acids were 

methylated by refluxing with sulfuric acid and 

absolute methanol for two hours. Diethyl ether was 

used to extract the methylated fatty acids. 

 

GC/MS analysis  
The gas chromatography Agilent 7890B, with mass 

spectrometer detector (5977A) at 70 eV were used for 

analysis of the fatty matter in Juniperus phoenicea 

aerial parts. The identification was based on 

comparing the spectral fragmentation patterns with 

those of database libraries (NIST and Wiley), as well 

as with the published data [23].  

 

Estimation of total phenolic and total flavonoid 

contents 

The estimation of total phenolic (TP) and flavonoid 

(TFC) contents was done as previously described 

methods [24, 25]. TP was expressed as mg gallic acid 

equivalents per g of the dry plant materials (mg 

GAE/g), while TFC was expressed as mg of rutin 

equivalents per g of the dry plant materials (mg QE/g). 

Isolation and purification of compounds 

70% methanol extract (50 g) was applied on 

polyamide column chromatography using gradient 

elution technique starting with water then mixture of  

water and methanol with decreasing polarity. After 

chromatographic analysis via paper chromatography, 

four major fractions were obtained. Fraction 1, eluted 

with H20: MeOH (90:10), was purified on Sephadex 

LH-20 CC and eluted with methanol to afford 

compounds 1(myricetin). Fraction 2, one compound 

which was eluted with H20: MeOH (80:20), was 

purified by applying on column of Sephadex using 

methanol as eluent to give compounds 2 (quercetin). 

Fraction 3, eluted with H20: MeOH (70:30), was 

applied on Sephadex column to give compound 3 

(catechin). Fraction 4, two compounds, eluted with 

H20: MeOH (60:40), was applied on Sephadex column 

to separate compounds 4 and 5 (gallic acid and p-

Coumaric acid, respectively).  

 

LC/MS/MS 

Instrument 

Liquid chromatography-electrospray ionization-

tandem mass spectrometry (LC-ESI-MS/MS) was 

used to analyse the plant material, with an Exion LC 

AC system for separation and a SCIEX Triple Quad 
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5500+ MS/MS system outfitted with an ESI for 

detection. 

Positive and negative multiple reaction 

monitoring (MRM) mode 

chromatogram 

The Sample was applied on ZORBAX SB-C18 

Column (4.6×100 mm, 1.8 µm), the elution was 

carried out by two eluents (A: 0.1% formic acid in 

water; B: acetonitrile (LC grade)), with the injection 

volume 3 µl and flow rate 0.8 ml/min, using the 

following program for the mobile phase, 2% B from 

0-1 min, 2-60% B from 1-21 min, 60% B from 21-25 

min, 2% B from 25.01-28 min. Positive and negative 

ionization modes were used in the same run for 

multiple reaction ion monitoring (MRM analysis) of 

the chosen polyphenols, using these parameters: Ion 

source gas 1 & 2 were 55 pressure with a declustering 

potential of 50, collision energy spread of 10 and 

collision energy of 25; source temperature was 400°C; 

ion spray voltage was 4500. 

 Cytotoxic study 

SKOV-3 and PC- 3 cancer cell lines were sourced 

from Nawah Scientific Inc. Cells were kept in 

humidified, 5% (v/v) CO2 atmosphere at 37 °C in 

DMEM media supplemented with 10% heat-

inactivated fetal bovine serum, 100 mg/mL 

streptomycin, and 100 units/mL penicillin. Tris EDTA 

buffer and Sulphorhodamine B stain were sourced 

from Sigma Co, Egypt, while a reference anticancer 

agent (Doxorubicin) was obtained from Pharmacia, 

Sweden. Cytotoxic assay was performed according to 

the methods previously reported [26, 27]. Briefly, cell 

viability was assessed by SRB assay. Aliquots of 

100μL cell suspension (5x10^3 cells) were in 96-well 

plates and incubated in complete media for 24 h. Cells 

were treated with another aliquot of 100μL media 

containing drugs at various concentrations ranging 

from (0.01,0.1,1,10,100 µg/ml). After 72 h of drug 

exposure, cells were fixed by replacing media with 

150μL of 10% TCA and were incubated at 4 °C for 1 

h. The TCA solution was removed, and the cells were 

washed 5 times with distilled water. Aliquots of 70μL 

SRB solution (0.4% w/v) were added and were 

incubated in a dark place at room temperature for 10 

min. Plates were washed 3 times with 1% acetic acid 

and allowed to air-dry overnight. Then, 150μL of 

TRIS (10mM) were added to dissolve protein-bound 

SRB stain; the absorbance was measured at 540 nm 

using a BMG LABTECH®- FluoStar Omega 

microplate reader (Ortenberg, Germany). 

Results and discussion  

  
The percentage yield of Juniperus phoenicea L. 

extracts 
The extraction of J. phoenicea aerial parts with 

petroleum ether gave a yield of 11.5 g, constituted 

1.9% of the dried part. In addition, the unsaponifiable 

matter and the total fatty acid represented 59.5% and 

35.6%, respectively. Moreover, the extraction with 

70% methanol gave a yield of 90 g, constituting 15% 

of the dried part. 

 

Phytochemical screening 

The results of phytochemical screening (Table 1) 

showed that carbohydrate and/or glycosides, 

flavonoids, and saponins are detected in 

hydroalcoholic extract of Juniperus phoenicea, while 

these constituents are absent in petroleum ether 

extract. In addition, fats and/ or oils, triterpenes and/or 

sterol are detected in both extracts. On the other hand, 

alkaloids and/or nitrogenous compounds, tannins, 

anthraquinones, and coumarins are absent in both 

extracts. Our result agreed with what was reported by 

El-Sawi who stated that the fruits and leaves of 

Juniperus phoenicea were rich in flavonoids, sterols 

and/or triterpenes, carbohydrates, and/or glycosides, 

and essential oil [7]. Several biological activities were 

demonstrated for these phytoconstituents [28-30].  

 
Table 1.  Phytochemical screening of Juniperus 

phoenicea extracts 

 
 

Chemical 

constituents 

Juniperus phoenicea 

Petroleum 

ether extract 

Hydroalcoholic 

extract 

Carbohydrate and/or 

glycosides 

- + 

Triterpenes and/or 
sterol 

+ + 

Alkaloids - - 

Tannins - - 

Fats/oils ++ + 

Flavonoids - + 

Anthraquinones - - 

Coumarins - - 

Saponins - ± 

          (+) Present (-) Absent (±) Traces  

 

Total phenolic and flavonoids contents  

According to the findings, total phenolics content of J. 

phoenicea aerial parts = 213.02 mg/ g extract, while 

the total flavonoids = 98.4 mg/ g extract. The findings 

indicated that hydroalcoholic extract of J. phoenicea 

aerial parts is a plentiful source of polyphenolic 

substances. 

Polyphenolic profile by LC/MS/MS 

Figure 1. Represents MRM ion chromatogram for 

polyphenols in hydroalcoholic extract of Juniperus 

phoenicea L. aerial parts in negative and positive 

ionization modes. The detected polyphenols were 

listed in Table 2. The results showed the identification 

of sixteen phenolic compounds in hydroalcoholic 

extract of Juniperus phoenicea L. aerial parts. 

Catechin, 3.4-dihydroxybenzoic acid, naringenin and 

gallic acid are presented as the major compounds with 

concentration 1853.54, 562.68, 377.89, and 185.78 

µg/g, respectively. Polyphenolic compounds were 

reported to exhibit different biological activities 

including anticancer potential [28; 30- 32].  
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Characterization of the isolated compounds 

Compound (1):  It gave yellow green spot and by 

spraying with aluminum chloride, it showed a bright 

yellow color. EI-MS: m/z 318 and UV spectral 

investigations are in agreement with those reported for 

myricetin [33]. The identification of compound 1 as 

myricetin is confirmed by co-chromatography with the 

authentic compound. 

Compound (2):  Yellow powder. With UV lamp, it 

gave yellow color which changed to yellow by 

ammonia vapor. EI-MS: m/z 302 and UV spectral 

investigations coincide with those of [28]. It was 

recognized as quercetin after comparison with the 

reference sample. 

Compound (3): Obtained as white crystals. By 

spraying with vanillin sulphuric acid reagent, gave 

strong pink color. The spectral data (1H-NMR) are 

typical to the published one [28; 34]. The 

identification of compound 3 was confirmed by co-

chromatography with the authentic compound. So, it 

could be identified as catechin. 

Compound (4): White amorphous powder. With UV 

lamp, it showed violet color. 1H-NMR spectral data are 

in accordance with those of [28]. By co-

chromatography with authentic compound, it could be 

recognized as gallic acid. 

Compound 5: Obtained as faint yellow powder. 1 H 

NMR spectral data were confirmed with the reported 

data [35] and based on comparison with the authentic 

compound, it was recognized as p-Coumaric acid. 

 

GC/MS analysis of Juniperus phoenicea L.  

GC/MS analysis revealed the identification of 

seventeen compounds of the unsaponifiable matter of 

Juniperus phoenicea L. Where, nonacosanol, 1-(2-

Octyldecyl) octahydropentalene and gamma-sitosterol 

are presented as the major compounds represented 

35.6% and 29.64%, and 20.16%, respectively of the 

total identified compounds. Moreover, the 

unoxygenated compounds consisted 31.22% of the 

total identified compounds, while oxygenated 

compounds represented 68.78% of the total identified 

compounds (Table 3).  On the other hand, fourteen 

compounds were identified from the saponifable 

matter of Juniperus phoenicea. aerial parts. 

Hexadecanoic acid, 9-octadecenoic acid, and 

docosanoic acid were found to be the major 

constituents which represented 37.11%, 19.03%, and 

13.63%, respectively of the total identified compounds. 

The result showed that the saturated fatty acids 

represented the vast majority (72.85%), while the 

unsaturated fatty acids constituted 27.15% % of the 

total identified compounds (Table 4). Figures 2 &3 

represent EI scan and chemical structure of major 

identified compounds in unsaponifiable and 

saponifiable matters, respectively. Our results were 

found to be different from the previously reported data 

[12, 36, 37]. 

 
Figure 1: MRM ion chromatogram for polyphenols in 

hydroalcoholic extract of Juniperus phoenicea L. aerial 

parts 

Table 2: Identified polyphenols in hydroalcoholic extract of Juniperus phoenicea L. aerial parts by LC-ESI-MS/MS 

(Positive and negative MRM mode)

Polyphenols  

Main fragments 

Rt  

Formula 

Concentration 

(µg/g) 

Chlorogenic acid  355.1/163 7.36 C16H18O9 10.04 

Daidzein  255.1/199 ND C15H10O4 ND 

Gallic acid  168.9/124.9 3.87 C7H6O5 185.78 

Caffeic acid  178/135 8.04  C9H8O4 9.73 

Rutin  609/299.9 9.74 C27H30O16 24.88 

Coumaric acid  162.9/119 9.52 C9H8O3 45.04 

Vanillin  151/136 ND C8H8O3 ND 

Naringenin  271/119 14.91 C15H12O5 377.89 

Querectin  301/151 13.54 C15H10O7 8.15 

Ellagic acid  301/145 9.95 C14H6O8 3.50 

3.4-Dihydroxybenzoic acid  152.9/109 5.74 C7H6O4 562.68 

Hesperetin  301/136 ND C16H14O6 ND 

Myricetin  317/137 11.7 C15H10O8 51.37 

Cinnamic acid  146.9/102.6 ND C9H8O2 ND 

Methyl gallate  183/124 7.43 C8H8O5 5.19 

Kaempferol  284.7/93 15.29 C15H10O6 0.61 

Ferulic acid  192.8/133.9 10.2 C10H10O4 8.81 

Syringic acid  196.8/181.9 8.37 C9H10O5 10.61 

Apigenin  269/151 ND C15H10O5 ND 

Catechin  288.8/244.9 7.36 C15H14O6 1853.54 

Luteolin  284.7/132.9 13.48 C15H10O6 6.42 

https://pubchem.ncbi.nlm.nih.gov/#query=C16H18O9
https://pubchem.ncbi.nlm.nih.gov/#query=C15H10O4
https://pubchem.ncbi.nlm.nih.gov/#query=C7H6O5
https://pubchem.ncbi.nlm.nih.gov/#query=C9H8O4
https://pubchem.ncbi.nlm.nih.gov/#query=C27H30O16
https://pubchem.ncbi.nlm.nih.gov/#query=C7H6O5
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Table 3: GC ∕MS of the unsaponifiable matter of Juniperus phoenicea L. 

Peak Rt Name Formula 
Area 

Sum % 

1 25.18 1b,5,5,6a-Tetramethyl-octahydro-1-oxa-cyclopropa[a]inden-6-one C13H20O2 0.7 

2 25.76 Phytol, TMS derivative C23H48OSi 0.86 

3 28.71 1,2-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester C24H38O4 0.39 

4 28.77 Docosanol, TMS derivative C25H54OSi 0.95 

5 32.37 Nonacosan-10-ol, O-TMS C32H68OSi 1.39 

6 32.60 Nonacosanol C29H60O 35.6 

7 33.24 Campesterol C28H48O 0.53 

8 33.62 1-Heneicosanol, TMS derivative C24H52OSi 1.48 

9 33.76 Gamma-Sitosterol C29H50O 20.16 

10 33.92 1-(2-Octyldecyl)octahydropentalene C26H50 29.64 

11 33.99 Stigmast-5-ene, 3.beta.-(trimethylsiloxy)-, (24S)- C32H58OSi 4.41 

12 34.20 1-Heptatriacotanol  C37H76O 0.63 

13 34.31 Cholesta-8,24-dien-3-ol, 4-methyl-, (3.beta.,4.alpha.)- C28H46O 0.43 

14 34.42 9,19-Cyclolanostan-3-ol, acetate, (3.beta.)- C32H54O2 0.5 

15 34.49 Dimethyl[bis(tridecyloxy)]silane C28H60O2Si 0.36 

16 34.87 Dotriacontane  C32H66 1.58 

17 35.05 Ethyl iso-allocholate C26H44O5 0.38 

Unoxygenated compounds 31.22 % 

Oxygenated compounds 68.78 % 

Rt: Retention time in minute 

 
Table 4: GC ∕MS of the saponifiable matter of Juniperus phoenicea L. 

Peak Rt Name Formula Area Sum % 

1 7.98 Tetradecanoic acid, methyl ester C15H30O2 2.99 

2 8.58 13,16-Octadecadiynoic acid, methyl ester C19H30O2 1.53 

3 9.11 Hexadecanoic acid, methyl ester C17H34O2 37.11 

4 9.43 12,15-Octadecadiynoic acid, methyl ester C19H30O2 0.54 

5 9.86 Cyclopentaneundecanoic acid, methyl ester  C17H32O2 0.4 

6 10.21 7-Methyl-Z-tetradecen-1-ol acetate C17H32O2 1.18 

7 10.51 9,12-Octadecadienoic acid (Z,Z)-, methyl ester C19H34O2 4.33 

8 10.86 Methyl stearate C19H38O2 4.72 

9 13.03 6,9,12-Octadecatrienoic acid, methyl ester C19H32O2 0.56 

10 14.13 Eicosanoic acid, methyl ester C21H42O2 4.7 

11 16.02 9-Octadecenoic acid (Z)-, methyl ester C19H36O2 19.03 

12 17.90 Docosanoic acid, methyl ester C23H46O2 13.63 

13 21.46 Tetracosanoic acid, methyl ester C25H50O2 8.9 

14 26.98 Hexacosanoic acid, methyl ester C27H54O2 0.4 

       Saturated fatty acids 72.85% 

       Unsaturated fatty acids 27.15% 

Rt: Retention time in minute 
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Figure 2: EI scan of major identified compounds in the unsaponifiable fraction 

 

 
 

Figure 3: EI scan of major identified compounds in the fatty acid methyl ester fraction 
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Cytotoxic activity 

Cytotoxic activity of hydroalcoholic and petroleum 

ether extracts of Juniperus phoenicea aerial parts were 

investigated in vitro against prostate cancer cell line 

(PC-3) and ovarian cancer cell line (SKOV-3) using 

doxorubicin as anticancer drug. The findings revealed 

that both extracts reduced the viability % of cancer 

cells in a dose-dependent manner. This screening 

analysis disclosed that both extracts of Juniperus 

phoenicea aerial parts revealed a significant cytotoxic 

activity on the examined cell lines. The results are 

shown in figures (4,5). Our findings are in accordance 

with what numerous researchers reported, confirming 

the cytotoxic activity of Juniperus phoenicea against 

various cancer cell lines [38; 15-19]. Moreover, 

hydroalcoholic extract of Juniperus phoenicea aerial 

parts exhibited cytotoxic effect on PC-3 and SKOV-3 

cell lines with IC50 of 13.60 and 0.01 (μg/ml), 

respectively, while petroleum ether extract exhibited 

cytotoxic effect on PC-3 and SKOV-3 cell lines with 

IC50 of 73.63 and 29.6 (μg/ml), respectively, by 

comparing these results with that of doxorubicin IC50  

(5.37 and 0.97 μg/ ml, respectively) (Table 5), it was 

affirmed that the 70% methanol extract of Juniperus 

phoenicea aerial parts exhibited a very potent effect on 

SKOV-3 that is greater than doxorubicin, a reference 

anticancer agent, and a potent effect on PC-3. On the 

other hand, petroleum ether extract exhibited moderate 

cytotoxicity against SKOV-3 (IC50 = 29.6) and a weak 

effect against PC-3 cell lines (73.63 μg/ml). (Table 5). 

The current findings revealed that hydroalcoholic 

extract of Juniperus phoenicea aerial parts exhibited 

more potent cytotoxic activity than that of petroleum 

ether extract on the examined cell lines. In addition, 

the results showed that hydroalcoholic extract of 

Juniperus phoenicea aerial parts is rich with 

polyphenolic components which have been stated to 

exhibit different biological activities including 

anticancer potential [28;30-32]. Although the result 

confirmed the cytotoxic activity of hydroalcoholic 

extract on the examined cell lines, previous research 

reported that the isolated compound 

(Cupressuflavone) was safe on the normal cell line. 

Moreover, a previous study did not record any adverse 

effects or alterations in the behaviour of the treated 

animals with hydroalcoholic extract of Juniperus 

phoenicea up to 14 days at doses up to 400 mg/kg BW, 

and no deaths were noted which confirmed the safety 

of Juniperus phoenicea [38, 39].

 

 

Figure 4: In vitro cytotoxic activity of hydroalcoholic and petroleum ether extracts of Juniperus phoenicea aerial parts against 

ovarian cancer cell line (SKOV-3)  

 
Figure 5: In vitro cytotoxic activity of hydroalcoholic and petroleum ether extracts of Juniperus phoenicea aerial parts against 

prostate cancer cell line (PC-3) 
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Table 5. IC50 values of hydroalcoholic and petroleum ether extracts of Juniperus phoenicea aerial parts on ovarian and prostate 

cancer cell line  

cell line IC50 μg/ml 

Hydroalcoholic extract  Petroleum ether extract Doxorubicin 

SKOV-3 0.01 29.6 0.97 

PC-3 13.60 73.63 5.37 

Conclusion  

The current findings revealed that hydroalcoholic 

extract of Juniperus phoenicea aerial parts possessed 

a very potent cytotoxicity against ovarian cancer cell 

line (SKOV-3) and a potent cytotoxicity against 

prostate cancer cell line (PC-3). On the other hand, 

petroleum ether extract exhibited moderate 

cytotoxicity against SKOV-3 and a weak effect against 

PC-3 cell lines (73.63 μg/ml). In addition, the results 

showed that hydroalcoholic and petroleum ether 

extracts of Juniperus phoenicea aerial parts are rich 

with different phytoconstituents which showed a 

significant influence on the bioactivities of plants. 

After applying clinical studies, Juniperus phoenicea 

aerial parts might be a useful drug for treating different 

forms of cancer. These results provide new 

opportunities for the alternative use of natural 

ingredients in the development of novel drugs. 
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