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ABSTRACT 
The antimicrobial activity and preliminary phyto-chemical studies on whole plant of Stachytarpheta jamaicensis were evaluated.  The shade 
dried and coarsely powdered plant was successively extracted with n-hexane, chloroform and alcohol in Soxhlet apparatus.  The 
antimicrobial activity of chloroform and alcohol extracts were evaluated by disc diffusion method and the MIC was determined. Preliminary 
phyto-chemical studies were carried out in n-hexane, chloroform and alcohol extracts. The studies revealed that more antimicrobial activity 
was observed with chloroform extract against the gram positive organisms like Staphylococcus aureus, Enterococcus faecalis and Bacillus 
subtilis when compared with alcohol extract. The chloroform and alcohol extract exhibited antifungal activity against Candida albicans and 
Saccharomyces cerevisiae.  The preliminary phyto-chemical studies of all the extracts revealed that the plant has many phyto-constituents. 
The potent antimicrobial activity and the presence of phytoconstitutents as known by the studies helps in concluding that the plant S. 
jamaicensis can be used as a novel source for drug development.  
KEY WORDS: Stachytarpheta jamaicensis, Microbes, Antimicrobial sensitivity, Phyto-chemicals. 
 
INTRODUCTION 
Medicinal plants are part and parcel of human society to 
combat diseases from the dawn of civilization.  India has 
an ancient heritage of traditional systems of medicine 
such as Ayurveda, Siddha and Unani.  According to 
World Health Organization, 80% of the population of 
developing countries are unable to afford pharmaceutical 
drugs.  They rely on plant based traditional medicines for 
their primary health care needs1.  
The plant Stachytarpheta jamaicensis belongs to the 
family Verbenaceae.  It is an erect or struggling 
perennial herb of about 60-90cm in height.  The stem is 
smooth and somewhat woody especially at the base.  The 
leaves are opposite and whorled, ovate or oblong, elliptic 
and between 4-11 cm long and 2-4.5cm wide, rounded to 
broadly acute at the apex, widely toothed at the margins, 
smooth on both surfaces with short petioles.  The flowers 
are bluish with a white threat and a tubular corolla about 
10mm long and lobes about 3mm long.  They are 
sparsely grouped along and immersed in the axis of the 
inflorescence2. 
Ethnobotanically Stachytarpheta jamaicensis is used as 
antacid, analgesic, antihelmintic, anti-inflammatory, 
antispasmodic, antiulcerogenic, diuretic, hypotensive, 
spasmodic, laxative, lactogogue, purgative, sedative and 

vermifuge3. The aim of the present study was to evaluate 
the antimicrobial activity and preliminary phyto-
chemical studies of n-hexane, chloroform and alcohol 
extract of S. jamaicensis.  
MATERIAL AND METHODS 
Collection of plant materials 
The whole plant Stachytarpheta jamaicensis (L.)Vahl. 
was collected from  the forest area Oragadam, 
Chengalpet district, Tamilnadu.  The plant was verified 
for its identity and a voucher specimen (No.8254) was 
deposited in the Herbarium of Regional Research 
Institute of Unani Medicine, Chennai. 
Extract Preparation 
The collected plant was shade dried at room temperature, 
coarsely powdered (sieve No: 80).  The powder of the 
plant (25g) was extracted successively with n-hexane, 
chloroform and alcohol in Soxhlet apparatus4. The 
chloroform and alcohol extract of the plant was used for 
antimicrobial studies while all the extracts were used for 
preliminary phytochemical studies.  All the extracts were 
stored at 4⁰C until further use.   
Cultures used for the study 
The bacterial and fungal cultures used in the study were 
MTCC cultures procured from Microbial Type Culture 
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Collection and Gene Bank, Institute of Microbial 
Technology Sector, Chandigarh. The bacterial organisms 
used were Escherichia coli (MTCC 1675), 
Staphylococcus aureus (MTCC 7505), Enterococcus 
faecalis (MTCC 459), Klebsiella pneumonia (MTCC 
7028), Bacillus subtilis (MTCC 2757), Pseudomonas 
aeruginosa (MTCC2495) and Salmonella typhi (MTCC 
733).  All the test organisms were confirmed using 
specific biochemical tests5. 
The Fungal isolates used were Aspergillus niger (MTCC 
1344), Aspergillus fumigatus (MTCC 3377), Candida 
albicans (MTCC 7253) and Saccharomyces cerevisiae 
(MTCC 823).  All the organisms were confirmed using 
staining techniques6.  
Antibacterial Activity   
Antibacterial assay was performed according to the 
method of Kirby and Bauer7.  A uniform suspension of 
the bacteria listed above were prepared in 6ml of saline, 
shaked vigorously and compared with the McFarland’s 
standards5.  The bacterial suspension was diluted with 
the saline to a density visually equivalent to Barium 
sulphate standard, 0.5 McFarland’s units. The plates 
were inoculated within 15minutes of the preparation of 
the suspension in order to avoid changes in density of the 
bacterial cultures. 
Drug concentration 
The chloroform and alcoholic extract (1g) of the plant S. 
jamaicensis was accurately weighed and dissolved 
separately in 5ml of the solvent dimethyl formamide to 
make the stock solution containing 200mg/ml8.  
Solutions of both the extracts containing 20mg/ml were 
prepared from stock solution and used for serial dilution 
to get the concentration of 10mg/ml, 5mg/ml, 2.5mg/ml 
and 1.25mg/ml.  
The required quantity of the Muller Hinton agar was 
prepared and 20ml was poured in the plates and were 
allowed to solidify.  The tubes containing 0.5 McFarland 
units equivalent bacterial cultures were uniformly 
swabbed over the Muller hinton agar plates by rotating 
the plates in all the directions.  Commercially available 
sterile discs of 6mm diameter (Himedia) were loaded 
with 20µl of each dilution (20mg/ml, 10mg/ml, 5mg/ml, 
2.5mg/ml, 1.25mg/ml) of chloroform and alcoholic plant 
extracts and were allowed to dry for few minutes.  The 
loaded discs were placed over the muller hinton agar 
plates at an equidistant position and the plates were 
incubated carefully without any disturbance at 37⁰C for 
24 hr.  The tests were performed in triplicates.  Standard 
disc Ampicillin (10mcg) for gram negative bacteria and 

Norfloxacin (10mcg) for gram positive bacteria was 
maintained for comparison, which also served as positive 
control.  Disc containing only solvent (DMF) was also 
maintained (negative control) to show the ineffectiveness 
of the solvent towards the bacterial cultures.   
Antifungal Activity 
Antifungal assay was performed according to the 
standard reference method of NCCLS9.  The fungal 
cultures were grown on sabourads dextrose broth.  The 
mycelia mat of A. fumigatus and A. niger (7-days old 
culture) was washed, suspended in normal saline and 
filtered through glass wool aseptically.  The colony 
forming units (CFU/ml) of suspension of the test fungi 
was determined and the test inoculum was adjusted to 1-
5 X 105ml.  The inoculum concentration of 1–5 X 105ml 
of Candida albicans and Saccharomyces cerevisiae were 
grown in sabourads dextrose broth and maintained at 
37⁰C separately. 
The chloroform extract (1g) of the plant S. jamaicensis 
was accurately weighed and dissolved in 5ml of the 
solvent dimethyl formamide8 to make the stock solution 
containing 200mg/ml.  Solutions containing 20mg/ml, 
10mg/ml, 5mg/ml and 2.5mg/ml were prepared from the 
stock solution.  
The required quantity of the Sabourads dextrose agar 
plates were prepared and 0.1ml of the inoculum was 
applied over the surface of the plates and spread 
uniformly by a sterile glass rod covering the entire 
surface of the plate by rotating the plates in all the 
directions. The commercially available sterile discs of 
6mm diameter (Himedia) were loaded with 20µl of each 
concentration (20mg/ml, 10mg/ml, 5mg/ml) of 
chloroform extract and allowed to dry for few minutes.  
The loaded discs were placed over the agar plates at an 
equidistant position and the plates were incubated 
carefully without any disturbances at 28⁰C for 48 hr10.  
The test was performed in triplicates. Standard disc 
Amphotericin B (10mcg) was maintained for 
comparison, which also served as positive control.  Disc 
containing only solvent DMF was also maintained to 
show the ineffectiveness of the solvent towards the 
fungal cultures.   
Determination of Minimum Inhibitory Concentration 
(MIC) 
The precise assessment of the effectiveness of 
chloroform and alcoholic extract of the plant S. 
jamaicensis in quantitation against the susceptible 
bacteria was achieved by determining the MIC using 
agar dilution methods6. Different concentrations of both 
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the extract ranging from 5mg/ml to 0.039mg/ml were 
prepared and added into the conical flask containing 
20ml of the muller hinton agar at 45⁰C.  The media was 
mixed thoroughly, poured into petridishes and allowed to 
solidify.  The respective susceptible bacteria were spot 
inoculated into the plates. The plates were incubated at 
37⁰C for 24hr.   
The MIC of the susceptible fungus of the chloroform 
extract was determined using the agar dilution method.  
Different concentrations of plant extract ranging from 
5mg/ml to 0.156mg/ml were prepared and added into 
conical flask containing 20ml of the sabourads dextrose 
agar at 45⁰C.  The media was mixed thoroughly, poured 
into petridishes and allowed to solidify.  The respective 
susceptible fungi were spot inoculated into the plates.  
The plates were incubated at 28⁰C for 48hr. 
Qualitative test for phyto-chemicals: 
The qualitative analysis for organic compounds of n-
hexane, chloroform and ethanol extracts were carried out 
to identify the different classes of organic 
compounds11,12.  
RESULTS AND DISCUSSION  
Antibacterial Activity 
The studies observed for antibacterial activity of 
chloroform and alcohol extracts of Stachytarpheta 
jamaicensis are shown in Table - 1, Chart - 1 & Table - 
2, Chart - 2 respectively.  The maximum activities of the 
extracts were observed against the gram positive bacteria 
when compared to the gram negative bacteria.  
 The chloroform extract of the plant has shown 
antimicrobial activity against all the gram positive 
bacteria in terms of zone inhibition measured in mm, 
where as the alcohol extract was negative for gram 
positive bacteria Enterococcus faecalis.  The zone of 
inhibition was found to be less in alcohol extract when 
compared with chloroform extract.  No antimicrobial 
activity was observed either with chloroform or with 
alcohol extract when tested against gram negative 
organisms Klebsiella pneumonia and Pseudomonas 
aeruginosa.  However both the extracts have shown 
antimicrobial activity against the gram negative 
organisms Escherichia coli and Salmonella typhi.   
The study revealed that the chloroform extract posses 
more activity against the gram positive organisms 
Staphylococcus aureus, Enterococcus faecalis and 
Bacillus subtilis than alcoholic extract.  The chloroform 
extract was not active against the gram negative 
organisms Pseudomonas aeruginosa and Klebsiella 
pneumonia.  However both chloroform and alcoholic 

extracts have shown equal activity with the gram 
negative organisms Salmonella typhi. 
The minimum inhibitory concentration results are shown 
Table - 4.  The MIC study revealed that the lowest 
concentration i.e., the MIC value for both the extracts 
was 1.25mg/ml for gram negative organisms Escherichia 
coli and Salmonella typhi.   
The MIC value of chloroform extract in gram positive 
organisms Staphylococcus aureus and Bacillus subtilis 
was 0.312mg/ml and with alcohol extract it was 
0.25mg/ml for Staphylococcus aureas and 0.625mg/ml 
for Bacillus subtilis.    
The MIC value of chloroform extract with the gram 
positive organisms Enterococcus faecalis was 
0.625mg/ml where as no activity was observed in any 
dilutions of the alcohol extract.   
Antifungal Activity   
Antimicrobial study of the chloroform extract of the 
plant shows antifungal activity in case of Candida 
albicans and Saccharomyces cerevisiae (Table – 3, Chart 
- 3) whereas no activity was seen with the fungal isolates 
Aspergillus niger and Aspergillus fumigatus.    
The MIC study carried out for chloroform extract of the 
plant revealed that the MIC value in respect of Candida 
albicans was 0.625mg/ml and with Saccharomyces 
cerevisiae it was 1.25mg/ml. (Table - 5). 
Qualitative test for Phyto-chemical studies 
The preliminary phytochemical analysis of the n-hexane, 
chloroform and ethanol extracts was carried out and the 
results are tabulated (Table – 6). 
CONCLUSION 
The phytochemical analysis study revealed that plant S. 
jamaicensis is the unique source of various natural 
products. Antimicrobial activity study revealed that the 
chloroform extract possess more activity against the 
gram positive organisms Staphylococcus aureus, 
Enterococcus faecalis, and Bacillus subtilis than alcohol 
extract.  The chloroform extract of the plant also showed 
antifungal activity in case of Candida albicans and 
Saccharomyces cerevisiae. Further study in detail may 
help in establishing the medicinal activity of the 
preparation so it can serve as an alternate antimicrobial 
agent in case of antibiotic resistant microbes.   
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Table: 1 Chloroform extract of Stachytarpheta jamaicensis 

 
 

S. No. Organism 
Zone diameter in mm 

20 
mg/ml 

10 
mg/ml 

5 
mg/ml 

2.5 
mg/ml 

1.25 
mg/ml Std 

1 Escherichia coli  
(MTCC 1675) 18 16 15 13 10 17 

2 Staphylococcus aureus  
(MTCC 7505 ) 19 18 15 13 10 22 

3 Enterococcus faecalis 
 (MTCC 459) 14 13 12 11 9 18 

4 Klebsiella pneumonia 
 (MTCC 7028) Nil Nil Nil Nil Nil 18 

5 Bacillus subtilis 
 ( MTCC 2757) 17 15 14 12 11 24 

6 Pseudomonas aeruginosa 
 (MTCC2495) Nil Nil Nil Nil Nil 17 

7 Salmonella typhi 
 (MTCC 733) 14 13 11 10 8 16 

 
The results are the average of the triplicates 

 
Table: 2 Alcohol extract of Stachytarpheta jamaicensis 

 
 

S. 
No. 

 
Organism 

Zone diameter in mm 
20 

mg/ml 
10 

mg/ml 
5 

mg/ml 
2.5 

mg/ml 
1.25 

mg/ml Std 

1 Escherichia coli  
(MTCC 1675) 14 13 10 8 7 17 

2 Staphylococcus aureus  
(MTCC 7505 ) 15 14 12 7 Nil 22 

3 Enterococcus feacalis 
(MTCC 459) Nil Nil Nil Nil Nil 18 

4 Klebsiella pneumonia 
 (MTCC 7028) Nil Nil Nil Nil Nil 18 

5 Bacillus subtilis  
(MTCC 2757) 16 14 13 12 9 24 

6 Pseudomonas aeruginosa 
(MTCC2495) Nil Nil Nil Nil Nil 17 

7 Salmonella typhi 
(MTCC 733) 15 14 13 10 9 16 

 
The results are the average of the triplicates 
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Table: 3 Chloroform extract of Stachytarpheta jamaicensis 
 

 
S. 

No. 

 
Organism 

Zone diameter in mm 
Std 20mg/

ml 10mg/ml 5mg/ml 

1 Aspergillus niger (MTCC 1344) Nil Nil Nil 19 
2 Aspergillus fumigatus (MTCC 3377) Nil Nil Nil 17 
3 Candida albicans (MTCC 7253) 15 14 12 19 
4 Saccharomyces cerevisiae (MTCC 823) 16 13 12 18 

 
The results are the average of the triplicates 

 
Table: 4 Minimum Inhibitory Concentration (MIC) – Bacteria 

 
 

Table: 5 Minimum Inhibitory Concentration (MIC) - Fungi 
 
 
 
 
 
 
 
 
 
 
 

 
AE: Alcohol extract, CE: Chloroform extract    (+) –--- presence of growth,      (-) ----- Absence of growth 

The results are the average of the triplicates 
 

Table: 6 Preliminary Pytochemical tests of the S. jamaicensis 
 

S. 
No. Test n-Hexane Chloroform Ethanol 

1. Alkaloid - - + 
2. Amino acids - - + 
3. Coumarin - + + 
4. Flavone - + + 
5. Glycoside/Sugar - - + 
6. Phenol - + + 
7. Quinone - - - 
8. Steroid + + - 
9. Tannin - - + 
10. Terpenoid + + - 
11. Carboxylic acids - - - 
12. Furanoids - - - 
13. Saponins - - + 

 

S. 
No. Organism 

Activity 
Ext 20 

mg/ml 
10 

mg/ml 
5 

mg/ml 
2.5 

mg/ml 
1.25 

mg/ml 
0.625 
mg/ml 

0.312 
mg/ml 

0.156 
mg/ml 

0.078 
mg/ml 

0.039 
mg/ml 

1 Escherichia coli  
(MTCC 1675) 

CE + + + + + - - - - - 

AE + + + + + - - - - - 

2 Staphylococcus aureus  
(MTCC 7505 ) 

CE + + + + + + + - - - 

AE + + + + - - - - - - 

3 Enterococcus faecalis 
(MTCC 459) 

CE + + + + + + - - - - 
AE - - - - - - - - - - 

4 Bacillus subtilis  
(MTCC 2757) 

CE + + + + + + + - - - 

AE + + + + + + - - - - 

5 Salmonella typhi 
 (MTCC 733) 

CE + + + + + - - - - - 

AE + + + + + - - - - - 

S. 
No. Organism 

Activity 

Ext 20 
mg/ml 

10 
mg/ml 

5 
mg/ml 

2.5 
mg/ml 

1.25 
mg/ml 

0.625 
mg/ml 

0.312 
mg/ml 

0.156 
mg/ml 

1 Candida albicans  
(MTCC 7253) CE + + + + + + - _ 

2 Saccharomyces cerevisiae 
(MTCC 823) CE + + + + + - - - 
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Chart: 1 

 
Chart: 2 

  
Chart: 3 
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