
IJBPAS, September, Special Issue, 2021, 10(9): 461-469 
ISSN: 2277–4998 

461
IJBPAS, September, Special Issue, 2021, 10(9) 

PHARMACOGNOSTIC PHYTO-CHEMICAL AND EVALUATION OF 

ANTI-MICROBIAL ACTIVITY OF SOME SELECTED INDIGENOUS 

MEDICINAL PLANTS 

K.SUDHEER KUMAR1*, MAYA SHARMA2, N. RAVINDRA3 AND JAYESH

DWIVEDI4 

1: Research Scholar, Pacific Academy of Higher Education and Research University, 

Udaipur, Rajasthan, India 

2, 4: Pacific College of Pharmacy Udaipur, Rajasthan, India 

3: MAK College of Pharmacy, Moinabad Hyderabad - Telangana, India 

*Corresponding Author: K.Sudheer Kumar: E Mail: sudheer.y2k8@gmail.com
 

https://doi.org/10.31032/IJBPAS/2021/10.9.1035  

ABSTRACT 

Plants contain a diverse group of highly valuable and readily available resource of bioactive 

metabolites viz. Alkaloids, tannins, essential oils and flavonoids. According to World Health 

Organization has estimated that about 80% of the population in developing countries are 

unable to afford drugs and rely on traditional medicines especially those that are plan based 

such as India, Srilanka, Bangladesh, China and Japan. Exploration of the chemical 

constituents of the plants and pharmacological screening may provide us the basis for 

developing the lead for development of novel agents. Herbs have provided us some of the 

very important life savings drugs used in armamentarium of modern medicine, present study 

helps to know that poly herbal formulations are safe and effective and show synergetic 

actions. There is a much research is in need for future prospects in drug development and 

dosage design from natural sources having Antimicrobial activity. 
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1. INTRODUCTION  

Plants are used as medicine since time 

immemorial. India is a rich source of 

medicinal plants. They are widely used in 

ancient systems of medicine. It is reported 

that, two or three antibiotics that are 

launched every year are derived from 

microorganisms. Antimicrobial activity is 

the ability of a substance to inhibit or kill 

bacterial and fungal growth. Different types 

of antimicrobial and chemotherapeutic 

agents are being used in the treatment of 

one form of disease or the other. Herbal 

medicine is the mainstay of about 75–80% 

of the world population, mainly in the 

developing countries, for primary health 

care because of better cultural acceptability, 

better compatibility with the human body 

and lesser side effects. In this present study 

an attempt was made to evaluate the 

Antimicrobial properties of selected 

indigenous medicinal plants for polyherbal 

formulation based on the literature studies. 

2. Plant material 

Leafs of Aervalanata Plant collected from 

Urlugonda (village), Suryapet District, and 

Telangana.  Leafs of Bauhiniavariegata 

collected from Herbal Garden Chilkur 

Balaji College of Pharmacy, Spilanthes 

acmella obtained from Herbal garden, 

Himayath Sagar, Ranga Reddy district, 

Hyderabad, all the three plants ere 

authenticated and Botanical identification 

of the plants was done by Botanical Survey 

of India, Deccan Regional Centre, 

Hyderabad, Specimens of  Aervalanata, 

Bauhinia variegata, Spilanthes acmella 

(Voucher number:BSI / DRC / 16-17 / 

Tech/1005).On 22/03/2017. 

3. Drying of plant material  

Plant materials were shade dried about for 

15-20 days. The shade dried plant material 

was further coarsely powdered and the 

powder was passed through the mesh and 

stored in airtight container for further 

analysis. 

 

 

 

 

 

 
 

Fig: 1 Powders of Aervalanata, Bauhinia variegata, Spilanthes acmella 
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4. Chemicals and instruments: 

Compound microscope, glass slides, cover 

slips, watch glass and other common 

glasswares and the basic apparatus and 

instruments, Soxhlate apparatus used for 

the study. Solvents viz. Methanol, 

petroleum ether, N-hexane, Ethanol, and 

reagents viz. phloroglucinol, glycerin, 

hydrochloric acid, chloral hydrate, Safranin 

and Fast green. Different strains of 

microorganism included for study were 

gram positive bacteria like Staphylococus 

aureus, Bacillus subtilius, gram negative 

bacteria like Escherichia coli, Klebseilia 

pneumonia. 

5. Collection of Bacterial strains 

The lyophilized form of different strains of 

microorganism included for study were 

gram positive bacteria like Staphylococus 

aureus, Bacillus subtilius, gram negative 

bacteria like Escherichia coli, Klebseilia 

pneumoniae. The bacteria were grown in 

the nutrient broth at 37°C and maintained 

on nutrient agar slants at 4°C. All the 

bacterial strains were procured from 

Osmania University, Hyderabad, 

Telangana. After receiving strains were 

sub-cultured by using nutrient agar media 

for evaluation of antimicrobial activity at 

Microbiology lab at Chilkur Balaji College 

of Pharmacy.  

6. Phyto-chemical screening 

The different extracts were subjected to 

preliminary Phyto-chemical screening 

techniques provided in literature 

7. In vitro anti-Microbial activity  

The in vitro antibacterial study was 

performed by measuring the diameter of the 

zone of inhibition on the inoculum agar 

plate. The zone of inhibition can be defined 

as the clear region around the susceptible 

disc or well with an antimicrobial agent on 

the agar surface. It is designated to test the 

ability of the antimicrobial agent to inhibit 

the growth of microorganisms. The larger 

the zone of inhibition is, the better the 

inhibition of the particular antimicrobial 

agent. 

8. Preparation of Nutrient agar plates  

28 g of nutrient agar was dissolved in 1000 

ml of distilled water and boiled to dissolve 

the agar completely and then sterilized by 

autoclaving at 15 lbs pressure at 121ºC for 

15 minutes  

(pH 7.4±0.2). 20-25 ml of cooled agar 

medium was poured onto the sterile 

prepared 15 × 100 mm sterile Petri dishes. 

(The agar plates were allowed to cool to 

room temperature and stored in a 

refrigerator (2̊C - 8̊C) until used)Evaluation 

of anti-Microbial activity by Agar Well 

Diffusion 

9. Evaluation of Antibacterial activity: 

Leaf extracts of Aerva lanata, Bauhinia 

variegata, Acmellau liginosa at a 
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concentration of 500µg/ml, 750µg/ml, 

1000µg/ml were tested against the gram 

positive bacteria like Staphylococus aureus, 

Bacillus subtilius, gram negative bacteria 

like Escherichia coli, Klebseilia 

pneumoniae, by Well Diffusion Method, 

the same method employed for evaluation 

of antifungal activity with some 

modifications in temperatures and standard 

drug according to litarutre survey and 

standard methods employed previously. 

Antibacterial activity of the plants extract 

was tested using Well diffusion method. 

The prepared culture plates were inoculated 

with different selected strains of bacteria 

using streak plate method. Wells were 

made on the agar surface with 6mm cork 

borer. 

The dried extracts were dissolved in 95% 

of DMSO for preparation of different 

concentration ranges of extracts. The 

extracts were poured into the well using 

sterile syringe. The plates were incubated 

at37°C±2°C for 24 hours for bacterial 

activity. The plates were observed for the 

zone clearance around the wells. The 

extracts of the dried scale leaves of three 

plants were used for the study. The extracts 

were dissolved in DMSO to form dilution 

such as 500µg/ml, 750µg/ml and 

1000µg/ml. Each concentration of the 

extract was tested against different bacterial 

pathogens. Ciprofloxacin, at a 

concentration of 5µg/ml and 10µg/ml was 

used as standard antibacterial drug. The 

zone of inhibition was calculated by 

measuring the diameter of the inhibition 

zone around the well (in mm) including the 

well diameter. The readings were taken in 

three different fixed directions in all three 

replicates and the average values were 

tabulated.  

Triplicates were performed and the 

experiments were repeated thrice and the 

average values were recorded. The results 

were compared with the zone of inhibition 

produced by standard anti microbial drug. 

From the above results came to know that 

the selected plants shown significant 

antibacterial activity in methonolic extract, 

in individual, then we made an attempt for 

evaluation of  synergistic effect of selected 

medicinal plants leafy extracts of Aerva 

lanata, Bauhinia variegata, Acmellau 

liginosa,  and determined the study of 

antimicrobial activities against same 

species of bacterial strains with same 

procedure employed above i, ie Agar Well 

Diffusion and results were reported at 

Table 7-9. 

10. RESULTS  
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Table 1: Morphological Evaluation 
Parameter Aervalanata Bauhinia Variegata Spilanthesacmella 

Color Pale green Greenish Dark green 
Odor Characteristic Weak Strong 
Taste Bitter to acrid Slightly bitter Burning, pungency, numbness 
Shape Ovate Cordate, nerved ovate, narrowed at base 

Texture Smooth Rough Smooth 
Size 0.5 to 1.5 in wide 

(13 to 38 mm) long 
13 to 15 cm  length 

2-14 cm wide 
2.5 to 5 cm long 
1.5 to 2 cm wide 

 
Table 2: Leaf constants 

Leaf Stomatal index Palisade ratio Vein-islet No Vein-termination No 
Aerva lanata 59 92 34 51 

Bauhinia variegata 65 54 18 26 
Spilanthes acmella 112 85 26 17 

 

 
Fig. 3. Microscopy of Aerva lanata 

 

 
Fig. 4.  Microscopy of Bauhinia Variegata 

 

 
Fig. 5.   T.S of Bauhinia Variegata Linn Leaf 
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Fig. 6. Powder Characters of Bauhinia Variegata Linn Leaf 

b. Microscopy of Spilanthes acmella 
 

 
Fig. 7: A. T.S. of Leaf: a-upper epidermis, b-cuticle, c-vascular bundles, d-palisade parenchyma, e-spongy 

parenchyma, f-lower epidermis. 
B. Surface view of leaf epidermis showing a-anomocytic stomata. 

 
 

 
Fig. 8: Powder Microscopy of Spilanthes acmella 

A xylem vessels B calcium oxalate crystals C multicellular uniseriate trichomes 
 
 

Table 3: Proximate analysis of Aerva lanata, Bauhinia variegate and Spilanthes acmella   methanolic 
S. No. Proximate parameter Content (% w/w) 

Aerva lanata Bauhinia 
variegate 

Spilanthes 
acmella 

01. Total ash 8.86±0.42 9.89±0.17 10.26±0.45 

02. Acid insoluble ash 5.70±0.29 3.54±0.20 4.26±0.18 

03. Water soluble ash 3.58±0.28 2.69±0.07 3.14±0.19 

04. Sulphated ash 4.68±0.59 3.59±0.08 4.85±0.14 

05. Alcohol soluble extractive value 12.77±0.67 12.69±0.12 13.25±0.11 

06. Water soluble extractive value 10.68±0.42 9.48±0.15 8.96±0.23 

07. Ether soluble extractive value 4.79±0.28 5.59±0.20 5.98±0.17 

08. Moisture content 8.50±0.29 5.30±0.12 6.58±0.21 



K.Sudheer Kumar et al                                                                                                               Research Article 
 

 
467 

IJBPAS, September, Special Issue, 2021, 10(9) 

 
Table 4: phytochemical evaluations of Aervalanata leaves 

Sl. 
No. 

Name 
of extract 

Alkaloids Saponins Pro teins Glyco 
sides 

Flava 
noids 

Carbo 
hydates 

Phyto 
sterols 

Tannins 

1 N-hexane + + - - + + + - 
2 Petroleum 

um ether 
+ + - - + + - - 

3 Ethanol + + + - + + +  
4 Methanol + - - - + + - + 

 
Table 5: Phytochemical evaluation of Bauhinia variegata 

Sl. 
No. 

Name 
of extract 

Alkaloids Saponins Pro teins Glyco 
sides 

Flava 
noids 

Carbo 
hydates 

Phyto 
sterols 

Tannins 

1 N-hexane - + + - + + + - 
2 Petroleum 

um ether 
- + - - + + + + 

3 Ethanol - + + - + + +  
4 Methanol - + - + + + + + 

 
Table 6: Phytochemical evaluation of Spilanthesacmella 

Sl. 
No. 

Name 
of extract 

Alkaloids Saponins Pro teins Glyco 
sides 

Flava 
noids 

Carbo 
hydates 

Phyto 
sterols 

Tannins 

1 N-hexane + + + - + + - + 
2 Petroleum 

um ether 
+ + - - + + - + 

3 Ethanol + + + - + + - + 
4 Methanol + - - - + + - + 

***Where, + indicates the presence of secondary metabolites, - indicates the absence of secondary metabolite 
 

Table 7: Results for Anti-Bacterial activity of Aervalanata leaves 
Solvent 
extracts 

1000µg/ml 

Ciprofloxacin 
 

Zone of Inhibition 

5µg/ml 10µg/ml 
 

Staphylococus 
aureus, 

Bacillus 
subtilius 

Escherichia 
coli, 

Klebseilia 
pneumoniae 

N-hexane 7.5 mm 9 mm 5 mm 6 mm 7 mm 5 mm 
Petroleum 
um ether 

7 mm 9 mm 6 mm 7 mm 6 mm 5 mm 

Ethanol 7 mm 9 mm 7 mm 6 mm 7 mm 8 mm 
Methanol 7 .5 mm 9.5 mm 8 mm 6.5 mm 8 mm 8 mm 

 
Table 8:   Results for Anti-Bacterial activity Bauhinia variegata 

Solvent 
extracts 

1000µg/ml 

Ciprofloxacin 
 

Zone of Inhibition 

5µg/ml 10µg/ml 
 

Staphylococus 
aureus, 

Bacillus 
subtilius 

Escherichia 
coli, 

Klebseilia 
pneumoniae 

N-hexane 7.5 mm 9 mm 3 mm 4mm 5 mm 4 mm 
Petroleum 
um ether 

7 mm 6 mm 4 mm 3 mm 4 mm 3 mm 

Ethanol 7 mm 7 mm 5 mm 4 mm 5 mm 5 mm 
Methanol 7 .5 mm 9.5 mm 9 mm 8mm 7 mm 9 mm 

 
Table 9:   Results for Anti-Bacterial activity Spilanthes acmella 

Solvent extracts 
1000µg/ml 

Ciprofloxacin Zone of Inhibition 
5µg/ml 10µg/ml 

 
Staphylococus 

aureus, 
Bacillus 
subtilius 

Escherichia 
coli, 

Klebseilia 
pneumoniae 

N-hexane 7.5 mm 9 mm 4 mm 4mm 6 mm 4 mm 
Petroleum 
um ether 

7 mm 6 mm 5 mm 4 mm 5 mm 6 mm 

Ethanol 7 mm 7 mm 6 mm 5 mm 6 mm 7 mm 
Methanol 7 .5 mm 9.5 mm 10 mm 9 mm 9 mm 8 mm 
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Fig. 9: Inhibition zones of A )Aervalanata, B)  Bauhinia variegata, C) Acmellauliginosa 

 

DISCUSSION 

Literatures revealed that the selected three 

herbs Aervalanata, Bauhinia variegata, 

Spilanthesacmella have antibacterial 

activity. Extraction and the phytochemical 

screening was done using Methanol, 

petroleum ether, N-hexane, and Ethanol as 

solvents. Phytochemical screening 

confirmed the presence of various 

phytoconstituent like carbohydrate, 

glycosides, flavonoids, Alkaloids, Volatile 

oils and tannins.  

CONCLUSION 

From this study concluding that poly herbal 

formulations are safe and effective and 

show synergetic actions. Hence the study 

concludes that an efficient antimicrobial 

ointment can be formulated from the 

methonolic plant extracts of Aerva lanata, 

Bauhinia variegata, Acmella uliginosa 

which can also be used for various bacterial 

skin infections There is a much research is 

in need for future prospects in drug 

development and dosage design from 

natural sources. 
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