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ABSTRACT 
 

Different solvent extracts of stem and leaves of Glycosmis pentaphylla were screened for their antibacterial 
and antifungal activities against some pathogenic bacteria and fungi by the standard disc diffusion method. The 
activities of the extracts were not significantly enough against most of the tested organisms. Chloroform extracts 
showed relatively better antimicrobial effect against most of the tested organisms whereas petroleum ether 
extracts were inactive against most of the tested organisms. Chloroform and methanol extracts of leaves 
exhibited higher activities against Staphylococcus aureus with an inhibition diameter of 17 mm. This study may 
be a lead for further ethnopharmacognostic investigation to identify new compounds with therapeutic promise.   
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Introduction 
 

Plants have curative properties due to the presence of various complex chemical substances of different 
composition which have found as secondary plant metabolites in one or more parts of them. Hence, they have 
been used in the treatment and prevention of various ailments since time immemorial. In this context, studies on 
the efficiency of medicinal plant with respect to the control of infectious diseases are more essential to know 
their therapeutic value and hence in pharmaceutical industries. The genus Glycosmis of the family Rutaceae is 
represented in China by nearly 11 species (Huang, C.C., 1997). Glycosmis pentaphylla is a shrub or small tree 
widely distributed from India,  Malaysia and southern China to the Philippine Islands where it occurs in tropical 
forests at low altitudes. It has been used as a folk medicine in the treatment of fever, liver complaints and certain 
other diseases (Sastri, B.N., 1956). The root of this plant is beneficial in facial inflammations, hepatic problems, 
spleen troubles and wounds (Pathak, 1962). The juice of fresh leaves is given to children to expel intestinal 
worms (Prusti, 2007). Phytochemical researches of this species were mainly focused on hydrophobic alkaloids, 
including those of the quinolone (Bhattacharyya, 1985), quinazoline (Muthukrishnan, 1999; Sarkar, 1979), 
acridone (Quader, 1999) and carbazole (Jash, 1992; Chowdhury, 1987) types, of leaves, root and stem bark.  

Due to the fact that the plant Glycosmis pentaphylla is very useful, as found by above mentioned reports 
and the fact that little information cited in the literature (Rekibul, 2008; Jeeshna, 2009; Gangarao, 2009; Rajib 
Ahsan, 2009) is available on the biological activities, there is a need to find out more about the potentiality of 
this plant as an antimicrobial agent. The present study is, therefore, designed to assess the potency of different 
solvent extracts of Glycosmis pentaphylla on some selected microorganisms.  

 
Materials and Methods 

 
Plant Materials and Chemicals: 

 
The plant materials of Glycosmis pentaphylla were collected in June, 2009 from Rajshahi city, Bangladesh. 

The plant materials (stem and leaves) were separately cut into small pieces, dried in sunlight and then in an 
electric oven at 400C. The plant materials were ground to a fine powder, packaged, and stored in a refrigerator at 
40C prior to the analysis. Solvents were obtained from Merck (Germany) and BDH (England). Silica gel (60–
120 mesh) and Silica gel (HF254) were products of Merck (Germany). All other chemicals including culture 
media were of analytical grade unless otherwise specified. Organisms used in the present study were collected 
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from the Department of Biochemistry and Molecular Biology and from the Institute of Environmental Science, 
Rajshahi University, Bangladesh. 

 
Extraction:  
 

100 g of each of powdered plant materials (stem and leaves) was extracted separately at room temperature 
using petroleum ether (40-600C) as extracting solvent with gentle stirring for nine days (three times within this 
period). The resultant extracts were combined and combined extract was filtered and concentrated under a 
vacuum to obtain semi-solid mass. Extraction was carried out successively with chloroform and methanol from 
the residue left after extraction with petroleum ether applying the same procedure as mentioned above.  
 
Antimicrobial Screening: 
 

In vitro antibacterial and antifungal screenings were performed with petroleum ether, chloroform and 
methanol extracts of stem and leaves of Glycosmis pentaphylla against 12 pathogenic bacteria and 5 fungi by the 
standard disc diffusion method (Barry, A.L., 1980; Bauer, 1966; Rios, 1988). Nutrient agar medium was used 
for determining antibacterial activity whereas potato dextrose agar medium (PDA) was selected for antifungal 
activity. 

The crude extracts were dissolved in sufficient amount of the respective solvents, so that each 10 µl of 
solutions contained 400 µg of the test materials for antibacterial and antifungal activity tests. Amoxicillin (30 
g/disc) and fluconazole (50 g/disc) were used as standard for comparison in antibacterial and antifungal tests 
respectively. The antimicrobial activities were determined by measuring the diameter of the inhibitory zones in 
mm using a transparent scale. The diameters of the zones of inhibition by the samples were then compared with 
the diameter of the zone of inhibition produced by the standard antibiotic disc used. 

 
Results and Discussion  
 

As can be seen from Table 1, chloroform and methanol extracts obtained from Glycosmis pentaphylla stem 
have been shown to be mild to moderately effective against most of the tested bacteria. But petroleum ether 
extract showed inhibitory effect against only the bacteria Staphylococcus aureus and Klebsiella species. The 
results were compared with those of amoxicillin used as standard antibiotic. Chloroform extract showed higher 
activity against Sarcina lutea (16 mm) whereas methanol extract displayed maximum towards Staphylococcus 
aureus (15 mm). The activities were about two-third to that of standard. But the activities, on overall 
consideration, of chloroform extract were better as compared to those of rest extracts of Glycosmis pentaphylla 
stem. As shown in Table 2, chloroform and methanol extracts from Glycosmis pentaphylla leaves displayed 
mild to moderate activities against most of the bacteria tested. Petroleum ether extract showed inhibition 
towards only the gram positive Staphylococcus aureus whereas chloroform extract was inactive against gram 
negative Klebsiella species. Chloroform and methanol extracts showed maximum activity against gram positive 
Staphylococcus aureus with an inhibition diameter of 17 mm, which is more than two-third to that of standard.  

With regard to antifungal activity of Glycosmis pentaphylla stem extracts, chloroform and methanol 
extracts appeared to have little activities against most of the fungal strains (Table 3). Petroleum ether extract did 
not show any inhibitory effect against any fungal strains. The inhibition diameters (12-13 mm) displayed by the 
chloroform and methanol extracts against the fungus Candida albicans were about half of the standard 
fluconazole. The fungus such as Aspergillus niger was resistant against all the crude extracts. As found in Table 
4, the leaves extracts were found to be active against most of the tested fungal strains. Methanol extract showed 
maximum antifungal effect against Candida albicans with inhibition diameter 16 mm that is more than two-
third to that of the standard. Of the three extracts, only chloroform extract was found to be active against all the 
tested fungi. 
From the above experimental results, it is found that the antibacterial and antifungal activities of different 
extracts of Glycosmis pentaphylla reported herein were not significantly enough against most of the tested 
organisms. During the screening work, it was found that chloroform extracts of Glycosmis pentaphylla 
displayed higher activities against most of the tested organisms compared to those of methanol extracts. All 
petroleum ether extracts displayed activities against a very few organisms. On the basis of the data obtained in 
the present investigation , conclusion may be drown that the crude extracts obtained from various portions of  
the  plant  Glycosmis  pentaphylla  may  be used as drug to treat the disease caused by those organisms, which 
are sensitive to the above mentioned samples. But before use in human being isolation of pure compound, 
toxicological study and clinical trial in animal model should be carried out thereafter. However, further and 
specific studies are needed to better evaluate the potential effectiveness of the crude extracts as the antimicrobial 
agents. 
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Table 1: Antibacterial activities of different extracts of Glycosmis pentaphylla stem. 

         Test organisms 
Diameter of zone of inhibition in mm 
PES CES MES STA 

Gram positive     
Bacillus megaterium - 12 8 25 
Bacillus subtilis - - 7 21 
Sarcina lutea - 16 11 20 
Staphylococcus aureus 13 12 15 23 
Streptococcus - haemolyticus - 7 14 23 
Gram negative     
Shigella sonnei - 11 8 24 
Pseudomonas aeruginosa - 10 7 20 
Escherichia coli - 13 9 25 
Shigella dysenteriae - 15 - 23 
Shigella shiga - - 10 21 
Klebsiella species 13 - - 19 
Salmonella typhi - 10 - 22 

PES= Petroleum ether extract of stem (400 g/disc); CES= Chloroform extract of stem (400 g/disc); MES= Methanol extract of stem (400 
g/disc); STA = Amoxicillin (30 g/ disc) and (-) - no inhibition 
 
Table 2: Antibacterial activities of different extracts of Glycosmis pentaphylla leaves. 

         Test organisms 
Diameter of zone of inhibition in mm 
PEL CEL MEL STA 

Gram positive     
Bacillus megaterium - 11 9 22 
Bacillus subtilis - 8 10 20 
Sarcina lutea - 10 9 21 
Staphylococcus aureus 15 17 17 24 
Streptococcus - haemolyticus - 8 14 23 
Gram negative     
Shigella sonnei - 10 8 25 
Pseudomonas aeruginosa - 8 9 23 
Escherichia coli - 12 11 22 
Shigella dysenteriae - 8 - 20 
Shigella shiga - 11 - 21 
Klebsiella species - - 7 24 
Salmonella typhi - 8 - 22 

PEL= Petroleum ether extract of leaves (400 g/disc); CEL= Chloroform extract of leaves (400 g/disc); MEL= Methanol extract of leaves 
(400 g/disc); STA = Amoxicillin (30 g/ disc) and (-) - no inhibition. 

 
Table 3: Antifungal activities of different extracts of Glycosmis pentaphylla stem. 

         Test organisms 
Diameter of zone of inhibition in mm 
PES CES MES STF 

Aspergillus fumigatus - - 7 14 
Mucor sp. - 8 - 16 
Penecillum sp. - 10 8 17 
Aspergillus niger  - - - 13 
Candida albicans - 13 12 22 

PES= Petroleum ether extract of stem (400 g/disc); CES= Chloroform extract of stem (400 g/disc); MES= Methanol extract of stem (400 
g/disc); STF = Fluconazole (50 g/disc) and (-) - no inhibition. 

 
Table 4: Antifungal activities of different extracts of Glycosmis pentaphylla leaves. 

         Test organisms 
Diameter of zone of inhibition in mm 
PEL CEL MEL STF 

Aspergillus fumigatus - 7 - 16 
Mucor sp. - 8 - 17 
Penecillum sp. 10 12 11 16 
Aspergillus niger  - 7 8 15 
Candida albicans 12 11 16 19 

PEL= Petroleum ether extract of leaves (400 g/disc); CEL= Chloroform extract of leaves (400 g/disc); MEL= Methanol extract of leaves 
(400 g/disc); STF = Fluconazole (50 g/disc) and (-) - no inhibition. 
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