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INTRODUCTION:  
Natural plant products have long been used in control of 
microorganisms that insists a systematic study of 
medicinal plants in order to find active compounds. 
Exposure of plant bioactive compounds requires 
extraction from medicinal plants facilitating the 
pharmacology studies, leading to the synthesis of a more 
potent drug with reduced toxicity.  The WHO has 
emphasized the need to ensure the quality of medicinal 
plant products by using modern controlled techniques 
and applying suitable standards [1] 

Terminalia catappa is widely grown in tropical regions of 
the world as an ornamental tree & Adathoda vasica is a 
perennial, evergreen and highly branched shrub (1.0 m to 
2.5 mm height) with unpleasant smell and bitter taste [2]. 
Terminalia catappa belongs to the family combretaceae 
and Adhatoda vasica belongs to the family Acanthaceae. 
These plants are known for many ethnopharmacological 
activities [3] [4] [5] [6] [7]. Adhatoda has is included in the WHO 
manual “The Use of Traditional Medicine in Primary 
Health Care” which is intended for health workers in 
south-east Asia to keep them informed of the restorative 
utility of their surrounding flora [8]. But Leaves of these 
plants are involved in very few manufacturing processes. 
Thus considering their vast potentiality a systemic 
investigation was undertaken to screen the antibacterial 
activity & HPTLC fingerprinting of Terminalia catappa & 

Adathoda vasica to make out these plants as sources of 
antimicrobial compounds. 

METHODS: 

Preparation of Plant material: 
Fresh leaves of Terminalia catappa and Adhatoda vasica 
were collected from the botanical garden of college 
campus.  The plants were authenticated at Blatter’s 
herbarium; St. Xavier’s College, Mumbai and the 
specimens voucher were deposited in the St. Xavier’s 
College The leaves were washed and dried in oven at a 
temperature of 60°C. The dried leaves were pulverized to 
a coarse powder in a mechanical grinder and passed 
through a sieve. 
Solvent Extraction: 
10gm of powder was suspended each in 100 ml of 75% 
ethanol for 72 hrs for 24hrs in a shaker. The extract was 
decanted, filtered with Whitman No. 1 filter paper and 
concentrated by evaporation. 
Phytochemical screening: 
Hydro-Ethanol extract was subjected to preliminary 
phytochemical screening using standard chemical tests [9] 
to determine the major chemical groups.  Observations 
were made from two independent experiments. 
Quantitative Estimation of Phytochemicals: 
Quantitative analysis of the extract for total Phenol, 
Tannins, Saponins, Alkaloid and Flavanoid was carried out 
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using standard procedures suggested by Folin- 
Ciocalteau, Folin- Denis, Obadoni- Ochuke,  Horborne’s 
Method and Bohm and Kocipai Abyazan respectively. 

Evaluation of antimicrobial activity: 

Preparation of inoculum:  
Sterile Nutrient Broth was inoculated with bacterial 
isolates and incubated for 24hrs. Inoculum size was 
standardized by adjusting the optical density of the 
suspension to turbidity corresponding to 
spectrophotometric absorbance 0.5 at 540 nm.  
Minimum Inhibitory Concentration (MIC) by agar well 
diffusion method:  
The antimicrobial potential of extracts and fractions was 
evaluated according to their zone of inhibition against 
bacterial isolates. Minimum Inhibitory Concentration 
(MIC) is defined as the least concentration of the extracts 
that inhibit growth of organisms [10].  
The hydro-ethanol extracts were diluted using two fold 
serial dilution method. 20 ml sterile nutrient agar 
medium was autoclaved and brought down the 
temperature around 50°C. 1ml of bacterial isolate 
suspension was added to each flask, mixed thoroughly 
and poured immediately on the plate [11]. Wells were 
made on the agar plate using a cork borer of 6mm and 
two fold serial dilutions of the extracts were added to the 
wells. After 24hrs of the incubation at 28°C the zone of 

inhibition was calculated using the formula: Zone of 
inhibition =Total Diameter – well diameter (6mm). The 
MIC values were taken as the lowest concentration range 
of the extracts that showed > 4mm diameter 
HPTLC fingerprinting of extracts: 
The HPTLC fingerprinting studies of Terminalia catappa 
and Adhatoda vasica was performed with many ratios of 
different mobile phase systems to obtain high resolution 
band patterns with minimized errors. Merck Silica gel 60 
F254 TLC pre-coated plates were spotted with 10µl volume 
ethanol fraction using CAMAG Linomat 5 sample 
applicator. Separate track was maintained for each plant 
extract with separate peak development in different 
mobile phases. The compounds in the fraction were 
resolved in a CAMAG twin trough chamber saturated with 
different mobile phases and derivatized by spraying the 
plate methanolic sulphuric acid reagent(10%). The plates 
were scanned at 366nm before and after derivatization 
with CAMAG Scanner 4 equipped with winCATS Planar 
Chromatography manager software and photo 
documentation was done using CAMAG Reprostar. 

RESULTS AND DISCUSSION: 

Qualitative analysis: 
The qualitative analysis of extract of Terminala catappa & 
Adhatoda vasica revealed the presence of a range of 
phytochemicals (Table 1) 

 
Table 1: Phytochemical Screening of hydroethanol extract of Terminalia catappa and Adhatoda vasica 

 
Phytochemicals Terminalia catappa Adhatoda vasica 
Tannins + + 
Saponins + + 
Flavanoids + + 
Alkaloids + + 
Steroids - + 
Phenols + + 
Terpenoids + + 
Cardiac Glycosides + + 

 
Quantitative analysis: 
 

Table 2 : Quantitative analysis of hydroethanol extract of Terminalia catappa and Adhatoda vasica 
 

 
Phytochemicals 

Quantitative analysis (%) 
per gram dry leaf powder 
T. catappa A. vasica 

Tannins 12.43 5.33 
Saponins 28.03 36.2 
Flavonoids 10.7 8.9 
Alkaloids 10 4.03 
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Antimicrobial screening: 
A. vasica showed maximum inhibitory effect was seen on 
Corynebacterium diphtheria with the MIC in a range of 
1.531-3.062 mg/ml. Whereas least effect was seen on 
Bacillus licheniformis, Bacillus subtilis with a range of 

12.5-25mg/ml.  T. catappa, showed maximum inhibitory 
effect on Corynebacterium diphtheria with the MIC in a 
range 0.191-0.382mg/ml and least effect was seen on 
Klebsiella pneumonia with a range of 1.531-3.062mg/ml.

            
Table 3: MIC of hydroethanol extract of Adhatoda vasica and Terminalia catappa against test organisms 

 

Test organism MIC range mg/ml 
A.vasica T. catappa 

Escherichia coli 3.062-6.125 0.765-1.531 
Klebsiella pneumonia 3.062-6.125 1.531-3.062 
Pseudomonas aeruginosa 3.062-6.125 0.382-0.765 
Corynebacterium diphtheria 1.531-3.062 0.191-0.382 
Bacillus licheniformis 12.5-25 0.765-1.531 
Bacillus subtilis 12.5-25 0.765-1.531 

 
HPTLC Fingerprinting 
The HPTLC fingerprinting studies of Terminalia catappa 
and Adhatoda vasica showed significant fingerprint 
profile patterns with Mobile phase ratios Toluene: 
methanol (8:1, v/v/v)(S1), Toluene: ethyl acetate: 
methanol (8:1:1, v/v/v) (S2), Toluene: ethyl acetate: 
methanol: glacial acetic acid (8:1:0.5:0.3, v/v/v/v)(S3).  
The finger print profile with S1 mobile phase system of 
ethanol extract of Terminalia catappa & Adhatoda vasica 

under 366 nm showed 15, 11 (Fig:1) peaks before 
derivatization and 15, 10 (Fig:2) peaks after derivatization 
respectively. Samples developed with S2 solvent system 
showed 11, 9 (Fig: 3) peaks before derivatization and 13, 
9 (Fig: 4) peaks after derivatization under same 
conditions. Spots developed with S3 solvent system 
didn’t show significant peaks before derivatization but 
showed 13, 12 (Fig: 5) peaks after derivatization. 

 

 
 

Figure 1: TLC with S1 mobile system before derivatization A Terminalia catappa B Adhatoda vasica 
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Figure 2 TLC with S1 mobile system after derivatization A Terminalia catappa B Adhatoda vasica 
 

 
 

Figure 3:  TLC with S2 mobile system before derivatization A Terminalia catappa B Adhatoda vasica 
   
DISCUSSION: 
In this present study, the ethanol extracts displayed a 
variable degree of antimicrobial activity against different 
test bacterial strains. The maximum activity of Terminalia 
catappa leaf extract is mainly due to the better solubility 
of the active compounds in ethanol solvent suggesting 

ethanol as a suitable solvent for the extraction of 
antimicrobial compounds from it. But in Adhatoda vasica 
ethanol solvent is not suitable for the extraction of 
antimicrobial compounds since it is showing moderate 
activity against test organisms. These findings lead to the 
support of De Boer et al [12] who suggested that the 
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activity of phytochemicals depends upon the solvents 
used for their extraction. .  Both T. catappa and A. vasica 
showed maximum inhibitory effect on Corynebacterium 
diphtheria. The HPTLC analysis with Toluene: methanol 
8:1 resolved maximum number of bands on TLC plate. 
Thus the same solvent can be used for further analysis for 
the detection and isolation of antimicrobial compound. 
As well the HPTLC fingerprint profiles along with their 
recorded Rf values, can serve as reference standard for 
further research on the medicinal properties of these 
plants. Such finger printing is useful in differentiating the 
species from the adulterant and act as biochemical 
markers for these medicinally important plants in the 
pharma. industry and plant systematic studies. 
CONCLUSION: 
The findings of the present study suggest the use of leaf 
extracts of Terminalia catappa as a source of compounds 
to formulate novel antibacterial herbal medicines. 
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