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ABSTRACT 

The present study was undertaken to investigate the antimicrobial activity of stem of various 

solvent (petroleum ether, chloroform, ethyl acetate, acetone, methanol and hexane) extracts 

of Vanda tessellata of family Orchidaceae against bacteria (Bacillus subtilis, Escherichia 

coli, Staphylococcus aureus, Klebsiella pneumoniae, Proteus mirabilis) and fungi (Candida 

albicans, Aspergillus niger).The fresh plant material was collected at the end of the flowering 

season from the Phulwari Ki Naal Wildlife Sanctuary located in Southern Aravalli Hills of 

Rajasthan India. To make stock solution of 10 mg/ml of each extract (crude drug) the 

appropriate amount is weighed and dissolved in DMSO. The stock solution was passed 

through 0.2 μm pyrogesic filter to sterilize the solution and further concentrations of 5 mg/ml, 

2.5 mg/ml and 1.25mg/ml was made by diluting with DMSO. The antimicrobial activity of 

the crude extracts was determined in accordance with the agar-well diffusion method. All the 

extracts showed different degree of inhibitory potential against all the tested bacteria. The 

antibacterial activity of the ethyl acetate, chloroform, acetone and hexane stem extract 

showed concentration‐dependent activity against all the tested bacteria with the zone of 

inhibition ranging from 12‐22 mm at various concentrations. But only the ethyl acetate 

extract showed significant antifungal activity against Candida albicans and Aspergillus niger 

with the zone of inhibition ranging from 12‐19 mm at various concentrations. The present 

investigation showed the effectiveness of crude extract of this plant against tested bacterial 

strains. This study further imparts the use of whole plant extract in treating disease caused by 

tested microbial organisms. 
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INTRODUCTION  

             Antibiotics play a very important role of modern medicine. These medications are 

used to fight many infections caused by bacteria. The clinical efficacy of many existing 

antibiotics is being threatened by the emergence of multidrug-resistant pathogens
 [1]

. The 

increasing failure of chemotherapeutics and antibiotic resistance exhibited by pathogenic 
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microbial infectious agents has led to the screening of several medicinal plants for their 

potential antimicrobial activity
[2-3]

.It is believed that plant based drugs cause less or no side 

effect when compared with synthetic antibiotics
[4]

. 

Many of the epiphytic orchids are used as traditional medicine. Chemical components 

and pharmacology have been studied in recent 15 years. Medicinal orchids, in general, are 

not subjected to detailed pharmacological studies. Extracts and metabolites of these plants, 

particularly those from flowers and leaves, possess useful pharmacological activities.  

One of the unscreened medicinal plant is Vanda tessellata .It is a rare orchid species 

available in southern Rajasthan generally found growing on the trunk of Madhuca indica. It 

has been used in folk medicine as a cure to treat various diseases. The juice of the plant is 

used in the treatment of dyspepsia, bronchitis, inflammations, rheumatic pains, sciatic, 

disease of the abdomen, hiccough and tumors
[5]

.The paste is applied during fever
[6]

.It is used 

as aphrodisiac ,analgesic and nervine tonic 
[7-9]

.Different parts of the plant have been claimed 

to possess medicinal properties in the traditional medical system. The medicinal value of 

Vanda is also discussed in ‘Charaka samhita’ – a classic ancient Indian medicinal treatise in 

Sanskrit. The ancient Indian people well cognizant of the medicinal values of orchids
 [10]

. 

Thus the present study was undertaken to determine the antimicrobial effect of the Vanda 

tessellata stem extracts. 

 

MATERIALS AND METHODS 

Plant material 

The plant material used for the study was collected at the end of the flowering season 

from the Phulwari Ki Naal Wildlife Sanctuary located in Southern Aravalli Hills of Rajasthan 

India. The collected plant material was identified from its morphological and microscopical 

features as mentioned in different standard text and floras
[11-12]

.It was given a voucher 

number , stored at room temperature in Microbial Research Laboratory  and was deposited in 

the Department of Botany, Mohan Lal Sukhadia University, Udaipur, Rajasthan (India) for 

authentication of information and future reference. 

 

Preparation of extracts 

  Shade dried stem (300g) was chopped into small pieces and coarsely powdered by 

using a pulverizor. The coarse powders were then subjected to successive extraction with 

organic solvents (1.5 litre) such as petroleum ether, chloroform, ethyl acetate, acetone, 

methanol and hexane by Soxhlet method for 6 hrs. The extracts were then collected and 

distilled off on a water bath at atmospheric pressure and the last trace of the solvents was 

removed in vacuo and stored at 4˚C. 

  To make stock solution of 10 mg/ml of each extract (crude drug) the appropriate 

amount is weighed and dissolved in DMSO. The stock solution was passed through 0.2 μm 

pyrogesic filter to sterilize the solution and further concentrations of 5 mg/ml, 2.5 mg/ml and 

1.25mg/ml was made by diluting with DMSO. Percent extractive was calculated by the 

following formula and are listed in table-1. 

Percent extractive = 
Weight  of  dried  extract

Weight  of  dried  plant  material
×100 
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Test microorganisms 

 

   Clinical strains of bacteria isolated from patient sample were obtained from 

Department of Microbiology, Ravindra Nath Tagore Medical College, Udaipur. The 

microorganism (Proteus mirabilis, Klebsiella pneumoniae, Bacillus subtilis Escherichia coli, 

Staphylococcus aureus, Candida albicans and Aspergillus niger ) were subcultured and once 

again identified by standard methods of identification 
[13]

.Pure cultures of these bacteria were 

maintained at 4°C on nutrient agar medium. Identification and isolation of test pathogens was 

done at Department of Microbiology, RNT Medical College, Udaipur, Rajasthan. 

 

 Antibacterial activity 

 

   The antibacterial activity of the crude extracts was determined in accordance with 

the agar-well diffusion method 
[14]

. The bacterial isolates were first grown in a nutrient broth 

for 18 hrs. Two hundred micro liter of the cell suspensions were spread on a Nutrient agar. 

Wells were then bored into the agar using a sterile 6 mm diameter cork borer. Approximately 

100 μl of the crude extract at 10 mg /ml were introduced into the wells, allowed to stand at 

room temperature for about 2 hrs and then incubated at 37°C. Controls were set up in parallel 

using the solvents that were used to reconstitute the extract. The plates were observed for 

zones of inhibition after 24 hrs. Streptomycin (10μg/ml) was used as reference against 

bacteria. 

 

Antifungal activity 

 

             The fungal isolates were allowed to grow on a Sabouraud dextrose agar (SDA) at 

25°C until they sporulated. The fungal spores were harvested after sporulation by pouring a 

mixture of sterile glycerol and distilled water to the surface of the plate and later scraped the 

spores with a sterile glass rod. One hundred micro liter of the standardized fungal spore 

suspension was evenly spread on the SDA using a glass spreader. Wells were then bored into 

the agar media using a sterile 6 mm cork borer and the wells filled with the solution of the 

extract taking care not to allow spillage of the solution to the surface of the agar medium. The 

plates were allowed to stand on the laboratory bench for 1 h to allow for proper diffusion of 

the extract into the media. Plates were incubated at 25°C for 96 hrs and later observed for 

zones of inhibition. The effect of the extract on fungal isolates was compared with 

Amphoteracin–B (30 μg/ml). 

 

Minimum inhibitory concentration (MIC) 

 

             The estimation of MIC of the crude extracts was carried out using the method of 

Akinpelu and Kolawole 
[15]

. Two-fold dilutions of the crude extract was prepared and 2 ml 

aliquots of different concentrations of the solution were added to 18 ml of pre-sterilized 

molten nutrient agar and SDA for bacteria and fungi respectively at 40°C. The medium was 

then poured into sterile Petri dishes and allowed to set. The surface of the medium was 

allowed to dry under laminar flow before streaking with 18 hrs old bacterial and fungal 

cultures. The plates were later incubated at 37°C for 24 hrs and at 25°C for up to 72 hrs for 

bacteria and fungi respectively, after which they were examined for the presence or absence 

of growth. The MIC was taken as the lowest concentration that prevented the growth of the 

test microorganism. 
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Minimum bactericidal concentration (MBC) 

 

               The MBC of the plant extracts was determined by a modification of the method of 

Spencer and Spencer 
[16]

. Samples were taken from plates with no visible growth in the MIC 

assay and sub cultured on freshly prepared nutrient agar plates and SDA plates, and later 

incubated at 37°C for 48 hrs and 25°C for 72 hrs for bacteria and fungi respectively. The 

MBC was taken as the concentration of the extract that did not show any growth on a new set 

of agar plates.  

 

RESULTS  

The results of antibacterial sensitivity of various solvent extracts were maximum in 

ethyl acetate extract of stem of Vanda tessellata and lowest in petroleum ether. The diameter 

of inhibition zones for each of the samples were compared with standard antibiotic. The ethyl 

acetate extract of stem of V. tessellata exhibited highest inhibition against all the pathogenic 

bacteria (E.coli-22mm), (P. mirabilis-19mm), (S.aureus-17mm), (B.subtilis-17mm), 

(K.pneumonia-16mm). 

The chloroform and hexane extracts show higher inhibition then acetone and 

methanolic stem extract of V. tessellata. The inhibition zones of chloroform V. tessellata stem 

extract was found to be higher against S. aureus (19mm).It is evident from the  Table-1 that 

hexane extract is endowed with mild(K.pneumonia-14mm) to marked (B.subtilis-19mm) 

antibacterial activity against most of tested bacteria. 

               Further, the three extracts (ethyl acetate, chloroform and hexane) showed 

antimycotic activity against the tested fungal isolates (Candida albicans and Aspergillus 

niger).The susceptibility of these fungi to V. tessellata stem extract is significant as most of 

these fungi have recently been implicated in case of immune-compromised patients who 

frequently develop opportunistic infections.The ethyl acetate extract had highest activity 

against Candida albicans, and Aspergillus niger with inhibition zone of 19mm and 13mm 

respectively. This was followed by hexane extract and least was observed in chloroform 

extract. 

The MIC values of the extract were lower than the MBC values, suggesting that the 

extract is bacteriostatic at lower concentrations but bactericidal at higher concentration. 

Table 1 shows percentage extractive values of Vanda tessellata leaf extracts obtained 

with various solvents. Hexane extract gave maximum percent extractive value followed by 

methanol, petroleum ether, acetone, chloroform and ethyl acetate. 

 

DISCUSSION 

Successive isolation of botanical compounds from plant material is largely dependent 

on the type of solvent used in the extraction procedure. The present study showed that plant 

extracts in ethyl acetate, chloroform and hexane provided a good zone of inhibition while 

other three extracts were found to be less active against the tested organisms (Table 1 and 2). 

 Chloroform extract of  V. tessellata leaves exhibited higher degree of inhibition 

against Staphylococcus aureus and Escherichia coli (11.00 mm and 11.00 mm) than Vanda 

coerulea leaves extract (2.6mm and 4.4mm)  
[17]

 .
 

Alkaloid, glycoside, tannins, saponin, sitosterols, long chain aliphatic compounds, 

fatty oils, resins and colouring matters have been isolated from other species of Vanda 
[18]

. A 

glycoside melianin and a complex withanolide have been reported from plant growing in 
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Pakistan 
[19]

. It has anti-inflammatory, anti-arithritic, antimicrobial and wound healing 

property
 [20-22]

.  

The presence of antimicrobial substances in higher plants is well established as they 

provided a source of inspiration for novel drug compounds as plants derived medicines have 

made significant contribution towards human health. Plant based antimicrobials have 

enormous therapeutic potential as they can serve the purpose without any side effects that are 

often associated with synthetic antimicrobial compounds. Parallel to increasing the resistance 

of microorganisms to the currently used antibiotics and the high cost of production of 

synthetic compounds, pharmaceutical companies are now looking for other alternatives. 

Continued further research and exploration of plant derived antimicrobials is needed today 

since such principles represent the vast untapped source for medicine. Medicinal plants are 

important source for the development of potential new chemotherapeutic drugs and the in 

vitro antibacterial test form the basis.  

CONCLUSION 

In the present study, the antibacterial sensitivity was maximum in ethyl acetate extract 

of stem of Vanda tessellata (22mm) against E.coli and lowest in petroleum ether.The present 

investigation clearly reveals the ability of the extracts to inhibit the growth of several 

bacterial and fungal species. The inhibitory effect of the extract on the growth of 

microorganisms could be attributed to the presence of some phytochemicals that were found 

present in the plant extract. It is an indication of the broad spectrum antimicrobial potential of 

V. tessellata stems which make the plant a candidate for bioprospecting for antibiotic and 

antifungal drugs. Results also support the folkloric usage of Vanda tessellata as a therapeutic 

agent. Further phytochemical studies are required to determine the types of compounds 

responsible for the antibacterial activities of this plant, which could serve as useful sources 

for new antibacterial agents.    
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Table 1 - Zone of inhibition of different extracts of Vanda tessellata stem 

against bacteria 

Extracts 

yield (by 

dry 

wt.)in% 

Conc. 

Mg/ml 

Escherichia 

coli 

Proteus 

mirabilis 

Staphylococcus 

aureus 

Bacillus  

subtilis 

Klebsiella 

pneumoniae 
 

Petroleum 

Ether 

5.15% 

10 

5 

2.5 

1.25 

11.00±00 

10.00±00 

- 

- 

10.33±0.47 

10±  0.0 

- 

- 

10.66±0.47 

10±  0.0 

10±  0.0 

- 

10.33±0.47 

10±  0.0 

10±  0.0 

- 

11.00±00 

10.00±00 

- 

- 

 

Chloroform 

1.86% 

10 

5 

2.5 

1.25 

0.625 

0.312 

0.156 

0.078 

0.039 

0.019 

0.009 

0.004 

16±0.0 

15.66±0.47 

14.00±0.00 

13.66±0.47 

12.33±0.47 

11.33±0.47 

11.66±0.47 

10.33±0.47 

- 

- 

- 

- 

 

14.66±0.47 

13.66±0.47 

12.33±0.47 

11.00 

±0.00 

10.00±0.00 

- 

- 

- 

- 

- 

- 

- 

19±0.0 

18±0.0 

17.66±0.47 

17.00±0.00 

16.00±0.00 

15.00±0.00 

14.66±0.47 

13.33±0.47 

12.00±0.00 

11.00±0.00 

10.00±0.00 

- 

 

14.66±0.47 

14.33±0.47 

13.00±0.00 

12.00±0.00 

11.66±0.47 

10.00±0.00 

- 

- 

- 

- 

- 

- 

 

17.00±0.00 

16.00±0.00 

15.00±0.00 

14.00±0.00 

13.33±0.47 

12.00±0.00 

11.00±0.00 

10.00±0.00 

- 

- 

- 

- 

 

Ethyl 

acetate 

1.25% 

10 

5 

2.5 

1.25 

0.625 

0.312 

0.156 

0.078 

0.039 

0.019 

0.009 

0.004 

0.002 

0.001 

22.66±0.47 

21.00±0.0 

20.33±0.47 

19.00±0.0 

18.00±0.0 

17.00±0.0 

16.00±0.0 

15.00±0.0 

14.66±0.47 

13.33±0.46 

12.33±  

0.47 

11.00±0.0 

10.33±0.47 

- 

19.66±0.47 

18.33±0.47 

17±0.0 

16±0.0 

15±0.0 

15±0.0 

14±0.0 

13±0.0 

12±0.0 

11.66±0.47 

11.00±0.0 

10.00±0.0 

- 

- 

 

 

17.66±0.47 

16.33±0.47 

16±0.0 

15±0.0 

14±0.0 

13.66±0.47 

12.66±0.47 

10.66±0.47 

10.00±0.0 

>10.00±0.0 

>10.00±0.0 

>10.00±0.0 

- 

- 

 

17.00±0.0 

16.66±0.47 

15±0.0 

14±0.0 

13±0.0 

12±0.0 

11.66±0.47 

10.00±0.0 

10.00±0.0 

>10.00±0.0 

- 

- 

- 

- 

 

 

16.00±0.0 

15.66±0.47 

14±0.0 

14±0.0 

13±0.0 

12.00±0.00 

11.33±0.47 

10.66±0.47 

10.00±0.00 

- 

- 

- 

- 

- 

 

 

Acetone 

2.20% 

 

10 

5 

2.5 

1.25 

0.625 

0.312 

0.156 

0.078 

0.039 

0.019 

17±  0.47 

16±0.0 

15±0.0 

14±0.0 

13±0.0 

12±0.0 

11.00±0.00 

10.00±0.00 

10.00±0.00 

- 

17±0.0 

16.33±  

0.47 

16±0.0 

15.33±  

0.47 

14±0.0 

13±0.0 

12±0.0 

11.00±0.00 

10.00±0.00 

- 

15±0.0 

14±0.0 

13±0.0 

12.66±0.47 

11.00±0.0 

10.66±0.47 

10.00±  0.0 

- 

- 

- 

15.66±0.47 

14.66±0.47 

13±0.0 

12±0.0 

11.33±0.47 

10.00±0.00 

10.00±0.00 

10.00±  0.0 

- 

- 

15±0.0 

14±0.0 

13±0.0 

12±0.0 

11.66±0.47 

10.33±0.47 

10.00±0.00 

- 

- 

- 

Methanol 

11.05% 

10 

5 

2.5 

1.25 

11.33±0.47 

10.33±0.47 

- 

- 

10.66±0.94 

11.33±0.46 

10.00±0.00 

- 

11.00±0.00 

10.00±0.00 

10.00±0.00 

- 

11.00±0.0 

10.66±0.47 

10.00±  0.0 

- 

11.66±0.47 

11.00±0.00 

10.00±0.00 

- 
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Hexane 

12.20% 

 

 

10 

5 

2.5 

1.25 

0.625 

0.312 

0.156 

0.078 

0.039 

0.019 

0.009 

0.004 

 

15±0.0 

14±0.0 

13±0.0 

12±0.0 

11.00±0.00 

10.00±0.00 

10.00±0.00 

- 

- 

- 

- 

- 

 

 

 

16.33±0.47 

16±0.0 

15±0.0 

14±0.0 

13.66±0.47 

12.66±0.47 

10.66±0.47 

10.00±0.0 

>10.00±0.0 

- 

- 

- 

 

 

17.00±0.0 

16.00±0.0 

15.00±0.0 

14.66±0.47 

13.33±0.46 

12±0.0 

11.00±0.00 

10.00±0.00 

- 

- 

- 

- 

 

19±0.0 

18±0.0 

17.66±0.47 

17.00±0.00 

16.00±0.00 

15.00±0.00 

14.66±0.47 

13.00±0.00 

12.00±0.00 

11.00±0.00 

10.00±0.00 

- 

14±0.0 

13±0.0 

12±0.0 

11.66±0.4 

10.66±0.47 

10.00±0.0 

>10.00±0.0 

- 

- 

- 

- 

- 

 

SD-  (±) Standard deviation, (-) Means no activity, Standard- Streptomycin, 

Zone of inhibition of Streptomycin: Escherichia coli – 25.00±0.00;  Proteus 

mirabilis – 22.00±0.00; Staphylococcus aureus – 22.00±0.00; Bacillus subtilis – 

20.00±0.00; Klebsiella  pneumoniae 22.00±0.00 
 

 

Table 2 – Zone of inhibition of different extracts of Vanda tessellata stem 

against fungi. 

 

 

Zone of inhibition of Amphotericin B: Candida albicans -25.00±0.00;  

Aspergillus niger – 20.00±0.00. 

Extracts 
Conc. 

Mg/ml 
Candida albicans Aspergillus niger 

Ethyl acetate 

100 

50 

2.5 

1.25 

0.625 

0.312 

0.156 

0.078 

0.039 

0.019 

0.009 

0.004 

19±0.0 

18±0.0 

17.66±0.47 

17.00±0.00 

16.00±0.00 

15.00±0.00 

14.66±0.47 

13.66±0.47 

12.00±0.00 

11.00±0.00 

10.00±0.00 

- 

 

 

13.66±0.47 

12.00±0.00 

11.00±0.00 

10.00±0.00 

- 

- 

- 

- 

- 

- 

- 

- 

Chloroform 

100 

50 

2.5 

1.25 

0.625 

 

13.33±0.47 

12.00±0.00 

11.00±0.00 

10.00±0.00 

- 

 

12.00±0.00 

11.00±0.00 

10.00±0.00 

- 

- 

Hexane 

100 

50 

2.5 

1.25 

0.625 

0.312 

0.156 

 

14.66±0.47 

13.66±0.47 

12.33±0.47 

11.33±0.47 

11.66±0.47 

10.33±0.47 

- 

 

13.66±0.47 

12.33±0.47 

11.00 ±0.00 

10.00±0.00 

- 

- 

- 
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Table 3 - Minimum inhibitory concentration of different extracts of Vanda 

tessellata stem against bacteria.            
 

 

 

Table 4 - Minimum bactericidal concentration of different extracts of Vanda 

tessellata stem against bacteria.            
 

 

 

Figure- 1: Zone of inhibition of ethyl acetate extract of Vanda tessellata stem against 

bacteria. 

Name of the organism 
MIC(mg/ml) Ethyl 

acetate extract 

MIC(mg/ml) 

Chloroform extract 

MIC(mg/ml) hexane 

extract 

Escherichia coli 0.002 0.078 0.156 

Proteus mirabilis 0.004 0.625 0.039 

Bacillus subtilis 0.019 0.312 0.078 

Staphylococcus aureus 0.004 0.009 0.009 

Klebsiella pneumoniae 0.039 0.078 0.156 

Name of the organism 
MBC(mg/ml) Ethyl 

acetate extract 

MBC(mg/ml) 

Chloroform extract 

MBC(mg/ml) hexane 

extract 

Escherichia coli 0.156 1.25 0.625 

Proteus mirabilis 0.625 0.625 0.312 

Bacillus subtilis 1.25 0.625 1.25 

Staphylococcus aureus 0.625 0.312 0.312 

Klebsiella pneumoniae 0.625 0.312 0.625 
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