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Abstract 

 In vitro antibacterial activity of leaf extract of Garcinia gummi-gutta (L.) Robson was 

studied against Salmonella para-typhi, Klebsiella pneumonia, Enterococcus faecalis, Yersinia 

enterocolitica, Vibrio parahaemolyticus, Enterobacter aerogenes, Escherichia coli, Proteus 

vulgaris, Pseudomonas sp. and Erwinia spp.  by the agar disc diffusion method. The leaf 

extract of Garcinia gummi-gutta obtained through successive solvent extraction using 

hexane, ethyl acetate and methanol were used to screen the antibacterial activity. Methanolic 

leaf extract was more effective than other extracts on the tested bacteria. Maximum growth 

inhibition zone of 16mm was achieved against the growth of Yersinia enterocolitica at a 

concentration of 5.0 mg/ml methanolic extract. An inhibition zone of 14mm was seen in the 

growth of Vibrio parahaemolyticus and 13mm was produced by Salmonella para-typhi and 

Klebsiella pneumoniae at a concentration of 5.0 mg/ml. The standard positive control 

Streptomycin (10µg/ml) showed potent antibacterial activity of Garcinia gummi-gutta leaves 

(21mm). In the present study, the methanolic extract of leaves of Garcinia gummi-gutta was 

most effective the inhibiting bacterial growth which is followed by hexane and ethyl acetate 

extract respectively in combacting the growth of bacterial culture. 

Keywords: Garcinia gummi-gutta, disc diffusion method, antibacterial activity, hexane, 

ethyl acetate and methanol extract. 

 

Introduction 

 Medicinal plants are used in traditional medicine for several purposes. The secondary 

metabolites produced by plants constitute a source of bioactive substances and nowadays 

scientific interest has increased due to the search for new drugs of plant origin (Basile et al., 
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2000; Pavia et al., 2003). Plants contain hundreds or thousands of metabolites. Medicinal and 

aromatic plants, a gift of nature, are being used against various infections and diseases in the 

world since past history. Infectious diseases are the major cause of morbidity and mortality 

worldwide. The number of multidrug resistant microbial strains and the appearance of strains 

which reduced susceptibility to antibiotics are continuously increasing. Such increase has 

been attributed to indiscriminate use of broad spectrum antibiotics, immunosuppressive 

agents, intravenous catheters organ transplantation and on-going epidermis of human 

immunodeficiency virus (HIV) infections. The situation provided the impetus to the search 

for new antimicrobial substances from various source like medicinal plants (Selvamohan et 

al., 2012). 

 Recently, a wide range of these plants have been screened for antimicrobial 

property. Because of the increased microbial resistance to antibiotics, toxic and harmful 

effects of few common antimicrobial agents, there is a continuous need for alternative 

therapies which are affordable, non toxic and effective, such as medicinal plants (Dhinahar 

and Lakshmi, 2011). The discovery of antibiotics in the early twentieth century provided an 

increasingly important tool to combat bacterial diseases. As antibiotics are increasingly used 

and misused, the bacterial strains become resistant to antibiotics rapidly (Abeysinghe and 

Wanigatunge, 2006). Due to the increase of resistance to antibiotics, there is a pressing need 

to develop new and innovative antimicrobial agents. Among the potential sources of new 

agents, plants have long been investigated. Because, they contain many bioactive compounds 

that can be of interest in therapeutic (Djeussi et al., 2013). Nowadays, an increasing number 

of infectious agents are becoming more resistance to commercial antimicrobial compounds 

(Hancock et al., 2012). Enteric bacteria include Escherchia coli, Shigella spp., Klebsiella 

spp., Salmonella spp., Staphylococcus aureus, Vibrio cholera and Pseudomonas spp, which 

are major etiologic factors of sporadic and epidemic diarrhea in both children and adults. 

W.H.O announced that 80 % populations depend mainly on traditional remedy, require the 

use of plant extracts and their active ingredients (Tambekar et al., 2007). 

Garcinia gummi-gutta is belongs to the family Clusiaceae, which was endemic to 

Southern Western Ghats, South India. The plant is Tamil Nadu known as “Kodampuli” which 

plant parts of leaves and fruits were used as culinary purposes (Maridass et al., 2010). 

Garcinia gummi-gutta, a common medicinal plant has been used historically to treat 

respiratory infections such as sore, throat and cough (Oluyemi et al., 2007). Natural food 
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supplements containing Garcinia gummi-gutta extract (GCE) have also been widely 

promoted as potential weight - loss aids and potential cholesterol lowering agents (Pittler and 

Ernst, 2004). Garcinia gummi-gutta extract was found to have anti – inflammatory activity 

and could provide a source for the search for new anti – inflammatory compounds useful in 

inflammatory bowel disease treatment (Dos Reis et al., 2009). The dried rind is used for 

polishing gold and silver and as a substitute for acetic or formic acid in coagulating rubber 

latex (Lim, 2012). The present study is carried out by evaluation of antibacterial activities of 

Garcinia gummi-gutta leaf against gram positive and gram negative microorganisms.  

Materials and methods 

Collection of Plant Material 

The leaves of Garcinia gummi-gutta (L.) Robson were collected from Kodayar basin of 

Western Ghats in the Kanyakumari District of Tamil Nadu, India and identified using the 

Flora.  

Preparation of Plant Extracts 

 Fresh leaves of Garcinia gummi-gutta was washed thoroughly, shade dried at room 

temperature and ground into powder. The powder was extracted with hexane for a period of 

48 h. Then the extract was filtered through a Buchner funnel with Whatman No.1 filter paper. 

The filtrate was evaporated to dryness under reduced pressure using rotary evaporator. The 

remaining residue of the plant material was extracted with ethyl acetate and methanol 

sequentially in a manner. The extracts were stored at 4
0
C until further use. 

Test Organisms: 

The human pathogenic bacteria used for the test included gram- positive and gram 

negative organisms were Salmonella para-typhi, Klebsiella pneumoniae (ATCC 15380), 

Enterococcus faecalis (ATCC 29212), Yersinia enterocolitica (MTCC 840), Erwinia spp. 

(MTCC 2760), Vibrio parahaemolyticus (MTCC 451), Enterobacter aerogenes (MTCC 111), 

Escherichia coli (ATCC 25922), Pseudomonas sp. and Proteus vulgaris (MTCC 1771). All 

cultures were procured from IMTECH, Chandigarh, India.  

Disc-diffusion method: 

The crude extracts were dissolved in the DMSO (Dimethyl sulphoxide) to a final 

concentration of 20 mg/ml. Antibacterial tests were carried out by disc-diffusion method 

(Murrayet al., 1995) using 100 µl of suspension containing 108 CFU/ml of test bacteria, 

spread on MHA (Muller Hinton Agar) medium, respectively. The discs (6 mm) were 
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impregnated with 20 µl of the extracts (1.25, 2.5, 5.0 mg/disc) with the concentration of 20 

mg/ml and placed on the inoculated agar. Negative controls were prepared using the same 

solvent. Streptomycin (10µg/disc) was used as positive control. The inoculated plates were 

incubated at 37 °C for 24 h for clinical bacterial strains. Antibacterial activity was evaluated 

by measuring the zone of inhibition against the test organisms. 

Results and Discussion 

` The antibacterial compounds found in plants are of interest because they 

exhibit antibiotic resistance which is becoming widely accepted due to the increase in multi-

resistant strains, of food borne illness and nosocomial infections (Mora et al., 2005). 

According to Shimada, (2006) the bioactive compounds are known to act by different 

mechanism and exert antimicrobial action. Metabolites like tannins bind to proline rich 

proteins and interfere with the protein synthesis of microorganisms. In the present 

investigation, three different solvent extracts (hexane, ethyl acetate and methanol) of leaves 

and fruits of Garcinia gummi-gutta were used to asses the antibacterial activity of the plant. It 

was observed that the hexane extract of leaves showed 14mm zone of inhibition at a 

concentration of 1.25 2.5 and 5.0 mg/ml against the growth of Yersinia enterocolitica (MTCC 

840). While ethyl acetate leaf extract showed 14mm growth inhibition zone at a concentration 

1.2 and 2.5 mg/ml against the growth of Yersinia enterocolitica (MTCC 840). The 

methanolic extract of leaves at 5.0 mg/ml showed 16mm inhibition zone in the growth of 

Yersinia enterocolitica (MTCC 840) (Table 1; Fig 1). Similar to the present investigation, 

Benayad et al. (2013) has reported that the methanolic extract of Cistus ladaniferus exhibited 

high antibacterial activity against the growth of Yersinia enterocolitica (21mm), while the 

hexane and ethyl acetate extract showed low antibacterial activity against the growth of 

Yersinia enterocolitica. 

Antibacterial activity of leaves of Garcinia gummi-gutta at lower concentration of 

(1.25 mg/ml) hexane and ethyl acetate extract, an inhibition zone of 12mm and 10mm 

respectively against the growth of Salmonella para-typhi (Table 1). While 14mm zone of 

inhibition was observed against the growth of Salmonella para-typhi at a concentration of 2.5 

and 5.0 mg/ml of hexane and ethyl acetate extract. However the methanolic extract of leaves 

of Garcinia gummi-gutta showed the antibacterial activity with 10mm growth inhibition zone 

of at 2.5 mg/ml and 13mm inhibition zone at a concentration of 5.0 mg/ml against the growth 

of Salmonella para-typhi (Fig 2). Maridass et al. (2010) has reported the antibacterial activity 



International Journal of Pharmaceutical Science and Health Care                          Issue 5, Vol. 1 (Jan-Feb. 2015) 

Available online on http://www.rspublication.com/ijphc/index.html                                          ISSN 2249 – 5738 

R S. Publication, rspublicationhouse@gmail.com Page 24 

 

of Garcinia gummi-gutta leaves against the growth of Salmonella typhi producing 17mm 

growth inhibition zone. 

Results obtained in the present study revealed that Garcinia gummi-gutta leaves 

exhibited least inhibition zone of 10mm in the growth of Klebsiella pneumoniae (ATCC 

15380) at a concentration of 1.25 and 5.0 mg/ml (hexane and ethyl acetate extract). At a 

concentration of 5.0mg/ml of hexane and ethyl acetate extract showed 12mm inhibition zone 

against Klebsiella pneumoniae (ATCC 15380).The methanol extract showed 11mm inhibition 

zone at a concentration of 1.25 and 2.5 mg/ml. 13mm zone of inhibition was observed against 

the growth of Klebsiella pneumoniae (ATCC 15380) at 5.0 mg/ml of methanol extract (Table 

1; Fig 2). According to Shaik et al. (2014) has reported the Klebsiella pneumonia is a 

Proteobacterium, gram negative bacterium, included in Enterobacteriaceae. 

Methanol extract of Garcinia gummi-gutta leaves inhibited the growth of 

Enterococcus faecalis (ATCC 29212) and Proteus vulgaris (MTCC 1771) with a 10mm 

inhibition zone at a concentration of 2.5 mg/ml and 12mm inhibition zone at a concentration 

of 5.0 mg/ml. No antibacterial activity was observed against the growth of Enterococcus 

faecalis (ATCC 29212) and Proteus vulgaris (MTCC 1771) at a concentration of 1.25, 2.5 

and 5.0 mg/ml of hexane and ethyl acetate extract (Table 1). At 1.25 mg/ml of methanol 

extract showed no antibacterial activity (Fig 2). Oliveria et al. (2013) has reported the 

aqueous extract of Hymenelobium petraeum was most active against Enterococcus faecalis 

(5mm halo size). 

Garcinia gummi-gutta leaf extract produced 16mm inhibition zone against the growth 

of Vibrio parahaemolyticus (MTCC 451) at 1.25 mg/ml of hexane extract. While an 

inhibition zone of 14mm was observed against the growth of Vibrio parahaemolyticus 

(MTCC 451) at a concentration of 2.5 and 5.0 mg/ml of hexane extract (Fig 1). Ethyl acetate 

extract showed the inhibition zone of 14mm at a concentration of 1.25, 2.5 and 5.0 mg/ml 

against the growth of Vibrio parahaemolyticus (MTCC 451). Antibacterial assay by Nadirah 

et al. (2013) showed Terminalia catappa leaves extracts exhibit antibacterial activity against 

Vibrio parahaemolyticus and Vibrio alginolyticus strains. No antibacterial activity of 

Garcinia gummi-gutta leaves was observed against the growth of Enterobacter aerogenes 

(MTCC 111), Pseudomonas sp., Escherichia coli (ATCC 25922) and Erwinia sp. at a 

concentration of hexane, ethyl acetate and methanol extract. Shivakumar et al. (2013) has 

also reported the hexane extract of Garcinia cambogia showed no activity against all the 
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organisms. While positive results were seen in ethyl acetate extract of Garcinia cambogia, 

the antibacterial activity was against the growth of Escherichia coli, Klebsiella pneumonia, 

Pseudomonas aeruginosa, Bacillus subtilis and Staphylococcus aureus. 

The standard positive control Streptomycin (10µg/ml) showed potent antibacterial 

activity of Garcinia gummi-gutta leaves (21mm) (Table 1). Similar results were also reported 

by Ankad et al. (2013) the standard Streptomycin more potent antibacterial in Achyranthes 

coyeni leaves than all extracts with the MIC values ranging from 0.009 to 0.019 mg/ml. 

Methanolic extract of Achyranthes coyeni leaves had higher amount of antibacterial activity 

in gram positive bacteria than in gram negative bacteria (1.25 to 0.62 mg/ml). 

Conclusion 

 The results of the present work indicate that crude extracts of the leaves of Garcinia 

gummi-gutta, have great potential as antibacterial activity. The antibacterial assay using the 

disc diffusion method revealed that the methanol extract of Garcinia gummi-gutta had 

strongest activity against both gram positive and gram negative microorganisms. 

Table 1: Antibacterial activity of leaf extract of Garcinia gummi-gutta 

Sl.N

o 
Name of the Pathogen Zone of Inhibition (mm) 

  Hexane (mg/ml) 
Ethyl acetate 

(mg/ml) 

Methanol 

(mg/ml) 

Std 

10 

  1.2 2.5 5.0 1.25 2.5 5.0 1.25 2.5 5.0  

1 
Yersinia enterocolitica (MTCC840) 

14 14 14 14 14 12 12 14 16 10 

2 
Salmonella Para-typhi 

12 14 14 10 14 14 - 10 13 14 

3 
Klebsiella pneumoniae (ATCC15380) 

10 10 12 10 10 12 11 11 13 20 

4 
Enterococcus faecalis (ATCC 29212) 

- - - - - - - 10 12 20 

5 
Vibrio parahaemolyticus (MTCC 451) 

16 14 14 14 14 14 11 13 14 12 

6 
Enterobacter aerogenes (MTCC 111) 

- - - - - - - - - 14 

7 
Pseudomonas sp. 

- - - - - - - - - 14 

8 
Proteus vulgaris (MTCC 1771) 

- - - - - - - 10 12 12 

9 
Escherichia coli (ATCC 25922) 

- - - - - - - - - 20 

10 
Erwinia sp. (MTCC 2760) 

- - - - - - - - - 21 
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Fig 1: Antibacterial activity of Hexane and Ethyl acetate extract of 

Garcinia gummi- gutta leaves 
 
 

 

 

 

 

 

a)Erwinia  sp., b) Proteus vulgaris, c) Yersinia enterocolitica, d) Vibrio parahaemolyticus,  

 

e) Pseudomonas sp., f) Enterobacteraerogenes, g) Enterococcus faecalis, h) Escherichia  

 

coli, i) Salmonella Para-typhi. 
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Fig 2: Antibacterial activity of Methanol extract of Garcinia gummi- gutta leaves 

 

 

 

 

  

 

 

 

a) Enterobacteraerogenes, b) Yersinia enterocolitica, c) Proteus vulgaris, d) Escherichia coli,  

 

e) Erwinia. sp., f) Enterococcus faecalis, g) Salmonella Para-typhi, h) Pseudomonas sp.,  

 

i) Vibrio parahaemolyticus. 
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