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Abstract 

The present study was carried out to investigate the chemical constituents of Piper longum Linn. seed oil and to assess its 

antimicrobial activity. 118 components were detected by GC-MS analysis. Major components are: cubedol (9.93%), 2,4-diphenyl-

6-(2-hydroxy-3-tolyl)pyrimidine (8.42%), 2-[2,4-dimethoxybenzylidene]-2H-thiazole(3.36%), chloroacetic acid dodec-9-ynyl ester 

(3.12%), shyobunone (3.00%). 

The antimicrobial activity of the oil was evaluated using the diffusion bioassay against: (Gram positive: Staphylococcus aureus 

and Bacillus subtilis; Gram negative: Escherichia coli and Pseudomonasa aeruginosa and the fungi Candida albicans and 

Aspergillus niger) The oil showed significant activity against Staphylococcus aureus at 100 and 50mg/ml. It also revealed 

excellent activity against Escherichia coli at 100μg/ml. However, only a partial activity was shown against the yeast Candida 

albicans in the range: 100-25mg/ml.It seems that the oil is a lead for further optimization. 
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Introduction 

Different medicinal plants have shown great potential as leads 

for drug development and drug discovery. In developing 

countries, conventional medicines, in most cases, are beyond 

affordability and consequently phytotherapy retained its 

popularity. 

Piper longum L. is a perennial, slender, climbing plant in the 

family Piperaceae. The fruits are the most widely used part in 

ethno-medicine and they are used as remedies for a wide 

spectrum of pathological conditions [1]. Phytochemical 

screening of fruits revealed the presence of alkaloids, 

saponins, carbohydrates, but tannins were not detected [2]. 

Fruits also contain starch, protein and volatile oil. The 

alkaloids: piperine, piplatin, piperolactam A, piperolactam B 

and piperadione were reported from spikes of this species, 

while the alkaloids: piperine and piper longuminine were 

detected in roots [3]. 

Piper longum volatile oil contains caryophyllene as a major 

constituent beside long chain hydrocarbons, sesquiterpenes, 

piperine, piplartine, piper nonaline and other constituets [4, 5]. 

Piperine isolated from Piper longum exhibited a central 

stimulant effect in model animals [6]. In in vivo studies, piper 

longum extract restricted liver fibrosis but failed to protect 

against acute damage of cirrhotic changes [6]. 

Methyl piperine from piper longum significantly decreased 

total lipid serum cholersterol and hepatic cholesterol in 

hypercholesterolemic models. A decoction of fruits showed 

significant antifungal activity in some in vivo studies [7] while 

a decoction of immature fruits largely relieved symptons of 

chronic bronchitis [8].  

Piper longum volatile oil showed antibacterial activity against 

a panel of human pathogens [9]. The antitubercular activity of 

Piper longum has been demonstrated [10]. The plant was also 

reported as a cardioprotective agent [11]. 

The safety profile of Piper longum has been investigated and a 

dose of 1g/Kg body weight demonstrated contraceptive 

properties without any toxic effects [12].  

 

Materials and Methods  

Plant Material 

The fruits of Piper longum were purchased from the local 

market – Omdurman, Sudan. The plant was identified and 

authenticated by Institute of Aromatic and Medicinal Plants- 

Khartoum, Sudan.  

 

Test Organisms  

Piper longum oil was screened for antibacterial and antifungal 

activities using the standard microorganisms: Bacillus subtilis 

(Gram +ve), Staphylococcus aureus (Gram+ve), 

Pseudomonas aeroginosa (Gram –ve), Escherichia coli (Gram 

–ve) and the fungal species Aspergillus niger and Candida 

albicans.  

 

Methods 

Extraction of oil from Piper longum seeds 

Dry-powdered fruits of Piper longum (200g) were macerated 

with n-hexane at room temperature for 48h. The solvent was 

removed under reduced pressure giving the oil. For GC-MS 

analysis, the oil was esterified.  

 

GC-MS analysis  

Piper longum fixed oil was analyzed by gas chromatography – 

mass spectrometry. A Shimadzo Ultra instrument; RTX-5MS 

column (30m, length; 0.25mm diameter; 0.25μm, thickness) 
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was used. Analytical grade helium was used as carrier gas. 

Chromatographic conditions are displayed below: 

 
Table 1: Oven temperature program 

 

Rate Temperature(C) Hold time (mim.-1) 

- 60.0 0.00 

10.00 300.0 0.00 

  
Table 2: Chromatographic conditions 

 

Column oven temperature 1300.0 °C 

Injection temperature 280.0 °C 

Injection mode Split 

Flow control mode Linear velocity 

Pressure 93.1KPa 

Total flow 50.0ml/ min 

Column flow 1.50ml/sec 

Linear velocity. 44.7cm/sec 

Purge flow 3.0ml/min. 

Spilt ratio - 1.0 

 

Measurement of some physical properties 

Acid value measurement 

The oil (5mg) was placed into a conical flask. (50 ml) of 

neutralized alcoholic solution was added to the oil. The 

mixture was heated for 10 minutes in a water bath. Then it 

was titrated, with shaking against a KOH solution to the end 

point of the indicator (5 drops of phenolphthalein indicator). 

The acid value is calculated by the formula: 56.1 x N x V / M 

 

Where:  

V: is the volume of KOH solution used  

N : normality of KOH 

M: Mass (in g) of the sample  

56.1: Equivalent weight of the KOH 

 

Refractive index measurement 

Small portion of the oil sample was placed into an automatic 

refract meter device (at 20°C and wavelength 584nm). The 

results were displayed on the screen. 

Density Measurment 

Density was determined by direct measurement of mass and 

volumen. 

 

Antimicrobial Assay 

The disc diffusion bioassay was used to screen the 

antimicrobial activity of the target oil. Discs of What man 

No.1 filter paper (6mm in diameter) were used. Mueller 

Hinton and Sabouraud dextrose agars were the media used for 

the bacterial and fungal growth respectively. The media was 

prepared according to the manufacturer instructions. (150μl) 

suspension of individual test microorganism was spread 

homogenously on each plate of Mueller Hinton and 

Sabouraud dextrose agars. Each disk was soaked in a test 

solution and then placed on the microbial lawns. Four discs 

were assigned for each plate. The plates were incubated at 

37oC for 24hrs. After incubation, the diameters of the resultant 

growth inhibition zones were measured in two replicates and 

averaged. 

 

Results and Discussion 

Physical Properties 

Some physical properties of the oil are displayed in Table (3). 

 
Table 3: Physical properties of the oil 

 

Physical Property  

Refractive index 1.511 

Acid value 2.559 

Density 0.98g/ml 

 

GC-MS analysis of Piper longumfixed oil 

GC-MS analysis of Piper longum oil was conducted and the 

identification of the constituents was initially accomplished by 

comparison with the MS library (NIST) and further confirmed 

by interpreting the observed fragmentation pattern. 

Comparison of the mass spectra with the database on MS 

library revealed about 90-95% match.  

The GC-MS spectrum of the studied oil revealed the presence 

of 118 components (Table 4). The typical total ion 

chromatograms (TIC) is depicted in Fig.1. 

 

 
 

Fig 1: Total ions chromatogram 
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Table 4: Contituents of Piper longum oi 
 

 
 

Table 4: Continued 
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Table 4: Continued 
 

 
 

Table 4: Continued 
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Table 4: Continued 
 

 
Some important constituents of the oil are discussed below: 

 

Cubedol (9.93%) 
The EI mass spectrum of cubedol is shown in Fig. 2.The peak 

at m/z 222, which appeared at R.T. 16.836 in total ion 

chromatogram, corresponds to M+[C15H26O]+. The peak at 

m/z207 corresponds to loss of a methyl function. 

 

2, 4-Diphenyl-6- (2-hydroxy-3-tolyl) pyrimidine (8.42%) 

The EI mass spectrum of 2, 4-Diphenyl-6- (2-hydroxy-3-tolyl) 

pyrimidine is shown in Fig. 3.The peak at m/z 338(R.T. 

22.089 in total ion chromatogram) corresponds: M+ 

[C23H18N2O]+. 

 

2-[2, 4-dimethoxybenzylidene]-2H-thiazole (3.36%) 

The mass spectrum of 2-[2,4-dimethoxybenzylidene]-2H-

thiazole is depicted in Fig. 4.The peak at m/z338 (R.T. 22.089 

in total ion chromatogram) corresponds : M+[C18H14N2O3S]+. 

The peak at m/z323 is due to loss of a methyl function.  

 

Chloroacetic acid, dodec-9-ynyl ester (3.12%) 

The EI mass spectrum of 9- dodecynyl chloroacetate is 

displayed in Fig. 5.The peak at m/z  

182, which appeared at R.T. 20.368 in total ion 

chromatogram, matches: M+[C14H23ClO2]+. 

 

Shyobunone (3.00%) 

The EI mass spectrum of Shyobunone is shown in Fig. 6.The 

peak at m/z 220, which appeared at R.T. 18.450 in total ion 

chromatogram, corresponds M+[C15H24O]+. The peak at 

m/z205 corresponds to loss of a methyl function. 

 

 
 

Fig 2: Mass spectrum of Cubedol 

 

 
 

Fig 3: Mass spectrum of 2, 4-diphenyl-6- (2-hydroxy-3-tolyl) pyrimidine 
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Fig 4: Mass spectrum of 2-[2,4-dimethoxybenzylidene]-2H-thiazole 
 

 
 

Fig 5: Mass spectrum of chloroacetic acid dodec-9-ynyl ester 
 

 
 

Fig 6: Mass spectrum of shyobunone 
 

The oil was assessed for antimicrobial activity against six 

standard organisms. Diameters of the growth inhibition zones 

are displayed in Table 5. The results were interpreted 

according to the common terms: (>9mm: inative; 9-12mm: 

partially active; 13-18mm: active;<18mm: very active). 

Tables (6) and (7) show the antimicrobial activity of standard 

drugs. 
 

Table 5: Antibacterial activity of Piper longum seed oil 
 

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

Piper longum oil 

100 19 -- 21 16 12 08 

50 16 -- 18 13 10 08 

25 14 -- 15 11 9 -- 

12.5 14 -- 12 9 -- -- 
 

Table 6: Antibacterial activity of standard chemotherapeutic agents 
 

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

Ampicillin 

40 15 30 - - 

20 14 25 - - 

10 11 15 - - 

Gentamycin 

40 25 19 22 21 

20 22 18 18 15 

10 17 14 15 12 

Table 7: Antifungal activity of standard chemotherapeutic agent 
 

Drug Conc. mg/ml An. Ca. 

Clotrimazole 

30 22 38 

15 17 31 

7.5 16 29 

 

Sa.: Staphylococcus aureus  

Ec.: Escherichia coli 

Pa.: Pseudomonas aeruginosa  

An.: Aspergillus niger 

Ca.: Candida albicans  

Bs.: Bacillus subtilis 

 

The oil showed significant activity against Staphylococcus 

aureus at 100 and 50mg/ml. It also revealed excellent activity 

against Escherichia coli at 100μg/ml. However, only a partial 

activity was shown against the yeast Candida albicans in the 

range: 100-25mg/ml (Table 4). 
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