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Abstract Information on plants used traditionally in Sudanese system of medicine is very scarce. Hence this study 

was undertaken to investigate the chemical constituents of Petroselinum crispum fixed oil and to evaluate its 

potential antimicrobial activity. 62 components were detected by GC-MS. Major components are: apiol (36.44%), 9-

octadecenoic acid methyl ester (27.17%), 4-Methoxy-6-(2-propenyl)-1,3-benzodioxole12.12%) and 9, 12-

octadecadienoic acid  methyl ester (8.32%) 

The antibacterial activity of the oil was evaluated via the diffusion bioassay against five standard human pathogens 

(Gram positive: Staphylococcus aureus and Bacillus subtilis; Gram negative: Escherichia coli and Pseudomonasa 

aeruginosa and the fungal species Candida albicans). The oil showed good activity against Staphylococcus aureus 

and Bacillus subtilis and also showed weak activity against Escherichia coli and Pseudomonas aeruginosa. 
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Introduction 

Petroselinum crispum (Mill) Nyman Ex AW Hill (Apiaceae) is worldwide cultivated for its nutritive value [1]. 

Petroselinum crispum is a herb growing up to 30-100 cm in height [2]. Different parts of the herb find many 

applications in pharmaceutical, food industries
 
and cosmetics

 
[3]. The plant is reported to improve memory and 

brain functions [4]. In Sudanese traditional medicine Petroselinum crispum is used to treat a wide spectrum of 

diseases including: hemorrhoids, inflammation and kidney stones [5]. Local healers also use it as: emmenagogic, 

carminative and abortifacient [6]. Several reports testified the potential hypoglycemic, diuretic and hypolipidemic 

effects of this herb [7]. The plant has been shown to possess hepatoprotective, antimicrobial and anticoagulant 

activities [7]. Some phytochemicals have been reported from Petroselinum crispum including: luteolin and 

myrecitin beside caretenoids, terpenes, coumarins, tocoferol, apiin , apiol and ascorbic acid [8-9]. It has been 

demonstrated that supplementing experimental animals with Petroselinum crispum leaves enhanced plasma radical 

scavenging capacity [10]. Also a constituent of Petroselinum crispum oil-benzo[α]pyrene- inhibited tumorigensis in 

lungs of model animals [11]. The essential oil from Petroselinum crispum is involved in the production of some 

perfumes and some kinds of soaps and creams [12].  

 

Materials and Methods 

Plant material 

Seeds of Petroselinum crispum were purchased from the local market- Khartoum and authenticated by Institute of 

Aromatic and Medicinal Plants. 
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Instruments 

A Shimadzo GC-MS-QP2010 Ultra instrument with  RTX-5MS column (30m, length; 0.25mm diameter; 0.25 μm, 

thickness) was used for GC-MS analysis. 

Test organisms 

Petroselinum crispum fixed oil was screened for antimicrobial activity using the standard microorganisms shown 

below: 

Table 1: Test microorganisms 

S. No. Micro organism Type 

1 Bacillus subtilis G+ve 

2 Staphylococcus aureus G+ve 

3 Pseudomonas aeroginosa G-ve 

4 Escherichia coli G-ve 

5 Aspergillus niger fungus 

6 Candida albicans fungus  

  

Methods 

Phytochemical screening 

Petroselinum crispum seeds (250 g) were extracted with 95% ethanol (soxhlet) until exhaustion. This prepared 

extract (PE) was used for phytochemical screening according to the method described by Harborne [13]. 

Extraction of Petroselinum crispum fixed oil  

Powdered seeds of Petroselinum crispum (300g) were exhaustively macerated with n-hexane. The solvent was 

removed under reduced pressure to afford the oil. For GC-MS analysis, the oil (2 ml) was esterified via a methanoilc 

solution of NaOH and a methanoilc solution of H2SO4. 

GC-MS analysis 

The oil from seeds of Petroselinum crispum was analyzed by GC-MS. A Shimadzo GC-MS instrument was used. 

Tables (2) and (3) display the oven temperature program and chromatographic conditions respectively.  

Table 2: Oven temperature program 

Rate Temperature (°C) Hold Time (min.
-1

) 

- 150.0 1.00 

4.00 300.0 0.00 

 

Table 3: Chromatographic conditions 

Column oven temperature 150.0 
o
C 

Injection temperature 300.0 
o
C 

Injection mode Split 

Flow control mode Linear velocity 

Pressure 139.3 KPa 

Total flow 50.0 ml/ min 

Column flow 1.54 ml/sec 

Linear velocity 47.2 cm/sec 

Purge flow 3.0 ml/min 

Spilt ratio - 1.0 

 

Antimicrobial assay 

Preparation of bacterial suspensions 

Mueller Hinton and Sabouraud dextrose agars were the media used as the growth media for the bacteria and the 

fungus respectively. The media was prepared according to the manufacturer instructions: one ml aliquots of 24 hours 

broth culture of the test organisms were aseptically distributed  onto nutrient agar slopes and incubated at 37 °C for 
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24 hours. The bacterial growth was harvested and washed off with sterile normal saline, and finally suspended in 

100 ml of normal saline to produce a suspension containing about 10
8
-10

9 
colony forming units per ml. The 

suspension was stored in the refrigerator at 4°C until used. The average number of viable organism per ml of the 

stock suspension was determined by means of the surface viable counting technique. 

Serial dilutions of the stock suspension were made in sterile normal saline in tubes and one drop volumes (0.02 ml) 

of the appropriate dilutions were transferred by adjustable volume micropipette onto the surface of dried nutrient 

agar plates. The plates were allowed to stand for two hours at room temperature for the drop to dry, and then 

incubated at 37 °C for 24 hours. 

Preparation of fungal suspensions 

 Fungal cultures were maintained on potato dextrose agar incubated at 25 °C for four days. The fungal growth was 

harvested and washed with sterile normal saline, and the suspension was stored in the refrigerator until used. 

Testing for antimicrobial activity 

The cup-plate agar diffusion method was adopted with some minor modifications, to assess the antimicrobial 

activity of the oil. (2 ml) of the standardized bacterial stock suspension were mixed with 200 ml of sterile molten 

nutrient agar which was maintained at 45 °C in a water bath. (20 ml) Aliquots of the incubated nutrient agar were 

distributed into sterile Petri dishes, the agar was left to settle. Each of these plates was divided into two halves. Two 

cups in each half (10 mm in diameter) were cut using sterile cork borer (No 4), each one of the halves was designed 

for a sample. Separate Petri dishes were designed for standard antimicrobial chemotherapeutics. 

The agar discs were removed, alternate cup were filled with 0.1 ml samples and allowed to diffuse at room 

temperature for two hours. The plates were then incubated in the upright position at 37 °C for 24 hours. After 

incubation, the diameters of the resultant growth inhibition zones were measured in duplicates and averaged. 

 

Results and Discussion 

Petroselinum crispum seeds were screened for major secondary metabolite. Qualitative tests were positive for 

flavonoids, alkaloids, tannins, saponins and carbohydrates.  

GC-MS analysis 

Fixed oil of Petroselinum crispum was extracted by maceration from seeds and analyzed by GC-MS where 62 

components (Table 4) were detected in total ions chromatograms (Figure 1).  

 

 
Figure 1: Total ions chromatograms of Petroselinum crispum oil 

Different constituents of Petroselinum crispum oil were identified and quantified by retention times and their 

characteristic fragmentation pattern. A Tabulation of oil constituents is given in Table (4) 
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                                  Table 4: Total ions chromatograms of Petroselinum crispum oil 

 
 

 

 

 

Major constituents are discussed below:  
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Apiol (36.44%) 

 
Figure 2: Mass spectrum of apiol 

The EI  mass spectrum of apiol is shown in Figure 2.The peak at m/z 222, which appeared at  R.T. 13.428 in total 

ion chromatogram, corresponds  M
+
[C12H14O4]

+ 
. The peak at m/z 207 corresponds to loss of a methyl function and 

the peak at m/z 191 corresponds to loss of a methoxyl function. 

9-Octadecenoic acid methyl ester (27.17%)  

 
Figure 3: Mass spectrum of 9-octadecenoic acid methyl ester 

The   mass spectrum of 9-octadecenoic acid methyl ester is displayed in Fig.3.The signal which appeared at m/z 

296(R.T. 17.475 in total ion chromatogram) corresponds M
+
[C19H36O2]

+ 
. The peak at m/z 265 accounts for loss of a 

methoxyl. 

4-Methoxy-6-(2-propenyl) -1, 3-benzodioxole(12.12%)  

 
Figure 4: Mass spectrum of 4-methoxy-6-(2-propenyl)-1,3-benzodioxole 

Figure 4 shows the mass spectrum of 1, 3-benzodioxole, 4-methoxy-6-(2-propenyl) .The peak at m/z 192(with  R.T. 

11.436 in total ion chromatogram) corresponds  M
+
[C11H12O3]

+ 
.The signal at m/z 177 is due to loss of a methyl 

function. 
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9, 12-Octadecadienoic acid methyl ester (8.32%) 

 
Figure 5: Mass spectrum of 9, 12-octadecadienoic acid methyl ester 

The   mass spectrum of 9, 12-octadecadienoic acid methyl ester is shown in Fig. 5.The peak at m/z 294 (R.T. 17.354 

in total ion chromatogram) corresponds M
+
[C19H34O2]

+ 
.Loss of a methoxyl gave m/z 263 . 

Hexadecanoic acid, methyl ester (4.08%)  

 
Figure 6: Mass spectrum of hexadecanoic acid, methyl ester 

The EI  mass spectrum of hexadecanoic acid, methyl ester is depicted in Fig. 6.The peak at m/z 270, which appeared 

at  R.T. 15.686 in total ion chromatogram, corresponds  M
+
[C17H34O2]

+ 
 while the signal at m/z 239 is attributed to 

loss of a methoxyl function. 

5-(2-propenyl) -1, 2, 3-trimethoxybeneze (2.09%) 

 
Figure 7: Mass spectrum of 5-(2-propenyl) -1, 2, 3-trimethoxybeneze 

Mass spectrum of 5-(2-propenyl) -1, 2, 3-trimethoxybeneze  is shown in Fig. 7.The peak at m/z 208, which appeared 

at R.T. 11.719 in total ion chromatogram, corresponds to M
+
[C12H16O3]

+ 
.The peak at m/z 193 corresponds to loss of 

a methyl function. 

 

Antimicrobial activity  

The oil was screened for antimicrobial activity against five standard clinical isolates. The results are shown in Table 

(5). Results were interpreted in conventional terms: (>9mm: inactive; 9-12mm: partially active; 13-18mm: active; 

<18mm:very active) .Tables (6) and   (7) represent the antimicrobial activity of standard antibacterial and antifungal 

chemotherapeutic agents against standard bacteria and fungi respectively.  
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Table 5: Antibacterial activity of Petroselinum crispum oil: M.D.I.Z (mm) 

Drug Conc.(mg/ml) Ec Ps Sa Bs Ca 

Petroselinum crispum oil 100 9 10 15 14 8 

 

Table 6: Antibacterial activity of standard chemotherapeutic agents 

Drug Conc. (mg/ml) Bs. Sa. Ec. Ps. 

Ampicillin 40 

20 

10 

15 

14 

11 

30 

25 

15 

- 

- 

- 

- 

- 

- 

Gentamycin 40 

20 

10 

25 

22 

17 

19 

18 

14 

22 

18 

15 

21 

15 

12 

 

Table 7: Antifungal activity of standard chemotherapeutic agent 

Drug Conc. (mg/ml) An. Ca. 

Clotrimazole 30 

15 

7.5 

22 

17 

16 

38 

31 

29 

Sa.: Staphylococcus aureus  

Ec.: Escherichia coli 

Pa.: Pseudomonas aeruginosa  

An.: Aspergillus niger 

Ca.: Candida albicans  

Bs.: Bacillus subtilis 

The oil showed good activity against Staphylococcus aureus and Bacillus subtilis. It also showed weak activity 

against Escherichia coli and Pseudomonas aeruginosa. 
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