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Abstract 
In the present study antibacterial activity of the plant extract i.e. Bombex ceiba Linn. (Bark & 

Fruit), Berberis spp. (Root) and Urtica diocia Linn. (Leaves) has been standardized for the 

ethno-botanical importance and to investigate the study of different plant parts extracted in 

different solvent system. The total five solvent systems were used for the extraction.  The 

plant parts has been evaluated for their antimicrobial activity against Staphylococcus aureus 

MTCC- 96, Escherichia coli MTCC- 1610, Salmonella abony MTCC- 890, Micrococcus 

luteus MTCC-435, Pseudomonas spp., Lactobacillus plantarum, and against some fungal 

culture i.e. Aspergillus niger MTCC-2196, A. fumigatus MTCC-30, Penicillium citrinum and 

Candida albicans MTCC-1637.The results were found satisfactory against bacterial strain as 

compared to fungal strain in primary screening. .Further study MIC and MBC was evaluated 

against only bacterial stain. Antibacterial activity was performed by agar well diffusion 

method and denoted by inhibition zone diameter. Results were found very satisfactory. 

Almost all plant showed antibacterial activity against test organisms. These plant parts are 

useful in the remedy of ethnic group as well as aurvedic and traditional practioner for the 

treatment of various diseases. 
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Introduction 
 

ependence on plants as source of 

medicine is prevalent in 

developing countries where 

traditional medicines play a major role in 

healthcare (Fransworth, 1994). Current 

research in drug discovery from medicinal 

plants involves a multifaceted approach 

combining botanical, phytochemical, 

biological, and molecular techniques. 

Plants have been utilized as medicines for 

thousands of years (Samuelsson, 2004). 

These medicines initially took the form of 

crude drugs such as tinctures, teas, 

poultices, powders, and other herbal 

formulations (Balick and Cox, 1997; 

Samuelsson, 2004). Some of the useful 

plant drugs include vinblastine, vincristine, 

taxol, podophyllotoxin, camptothecin, 

digitoxigenin, gitoxigenin, digoxigenin, 

tubocurarine, morphine, codeine, aspirin, 

atropine, pilocarpine, capscicine, allicin, 

curcumin, artemesinin and ephedrine. A  

comprehensive review has described a rich 

diversity and use of medicinal flora within 

Uttarakhand (Joshi, 2002), besides a study 
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conducted on the medicinal plant diversity  

in riparian zone of River Ganga at 

Haridwar (Gangwar and Joshi, 2006) to 

understand the use of plant species from 

Himalayan region to cure various ailments. 

Previous records reveal that the herbal 

drugs play a major role in the treatment of 

wide range of diseases caused by 

microorganisms (Bhakuni et al., 2001). 

Herbs and medicinal plants can be used for 

community healthcare, mother and 

childcare through which future health of a 

community can be taken care.  

In the present investigation it was 

found that almost all part of Bombax ceiba 

have been used tom treat infective 

condition and recommended in different 

diseases and it has good phytochemical 

properties. (Gopal, H. and Gupta, R. 

K.2006). Berberis has also antidiabetic 

(Gulfraz et al., 2008 & Ahmed, M et al., 

2009) antimicrobial, edible fruits and 

having ayurvedic properties (Dev. et al., 

2006). In the present study different 

solvent extracts of ethanobotanically 

important plants were tested against 

different test organisms, and the following 

necessary steps were undertaken to 

investigate their antimicrobial potential. 

 

Material and Method 
 

lant Materials: 

The plant materials used were dried 

leaves and stem bark, root and fruit 

of the different herbal, medicinal and 

aromatic plants to test their antimicrobial 

potential. These plants were collected from 

the District Rudraprayag i.e. Bombax ceiba 

(Bark & Fruit), Berberis spp (Root), 

Urtica dioica (leaves) of Uttarakhand state 

from the natural habitats. The plant parts 

were dried, crushed with grinder and 

stored in powdered form. The 

methodology for screening antimicrobial 

activity in plants as a whole or their parts  

 

was followed as mentioned by (Dahanukar 

and Garkal, 1995, Nair and Bhide, 1996). 

 

Extraction of Various Fractions of the 

Plants 

The air dried leaves, stems, root 

and bark of plants were soaked in ethanol, 

methanol, chloroform, ethyl acetate and 

acetone extracts of Bombax ceiba (Bark & 

Fruit), Berberis spp ( Root), Urtica dioica 

(leaves)  subjected to distillation through 

Liebig’s condensor and the active principle 

remains in the round bottomed flask. The 

fraction or extract were collected and 

stored in labeled corked bottles for further 

investigation. Nutrient Agar Media, 

sabouraud’s dextrose agar medium and 

potato dextrose agar medium were used for 

the antimicrobial assay. Distribution and 

sterilization of the medium was done as 

per experimental requirements and 

followed the methodology as given in 

Indian pharmacopea Vol. II 1996, and 

methods in Microbiology (Collins et al., 

1995) 

 

Test microorganisms 

The pathogenic organisms which 

are isolated from patients and also were 

brought through the Institute of Microbial 

Technology (IMTECH), Chandigarh, 

India. They were maintained as pure 

cultures in respective specific agar slants 

with periodic subculturing every 4 – 8 

days in the research laboratory of 

Devsthali Institute of Training & Research, 

Dehradun.. The different pathogenic 

strains used in the present study 

Staphylococcus aureus MTCC 96, 

Escherichia coli MTCC 1610, Salmonella 

abony MTCC 890, Micrococcus luteus 

MTCC 435, Pseudomonas sp., 

Lactobacillus plantarum. Hospital strains 

of S.aureus i.e. SA- 29, SA- 35, SA-5, SA- 

19, SA-8, SA-10, SA-11, SA-18, SA-21,  

 

P 
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SA-23, SA-24 were also used as test 

bacterial strains apart from above culture. 

 

Assay for Antibacterial Activity 

Agar well diffusion method 

About 20-25 ml of molten nutrient 

agar medium for each Petriplates cooled to 

45
0
C was added to pre-sterilize plates (150 

mm in size) and allowed to solidify for 30 

minutes. 0.1 ml of 12-16 hrs old culture of 

bacterial species was spread over the agar 

plates. Petri plates were allowed to dry. 

About 5-6 wells in each plates of 6 mm 

diameter were punched in the agar surface  

with the help of sterilized cork borer. Five 

wells being punched in the outer sphere for 

placing Acetone, methanolic, chloroform, 

ethyl acetate and ethanolic extract of above 

these plants. About 50 μl of solvent 

extracts of Bombax ceiba (Bark & Fruit), 

Berberis spp (Root), Urtica dioica (leaves) 

extracts were added in the separate wells, 

after incubation at 37
0
C for 24 hrs the 

inhibition zone diameter (IZD) were 

measured and recorded. (Ruves et al., 

1978). 

 

 

Table 1: List of medicinal plants, their habit and habitat, parts used and therapeutic claims 

 

S. No. Plant species Habit and Habitat Parts used Intended Therapeutic use 

1. 

Bombax ceiba  

Family- 

Bombacaceae 

Local name: Semal  

Common Name:Silk 

cotton tree, red silk 

cotton tree, Semal  

Trade Name: Semal 

Moderate size to large 

tree, from 3000-6000 

ft. sub Himalayan 

tracts to montane 

zones. Himalaya, 

Sikkim, Nepal, 

Bhutan.  

Stem, bark, 

Fruit, 

Kernel used in kidney stone, 

bark in psycho-medicines, 

small branches used to stop 

abortion.  

2. 

Berberis spp. 

Family-

Berberidaceae 

Local Name- Kingor 

Medium size, 15m 

high deciduous tree, 

sub Himalayan tract to 

3000-6000 ft.  

Root 

Anticancer, antifatigue, 

anticoagulant, antipyretic, 

local anaesthetic, 

antiprotozoal, anti 

tuberculosis, antibacterial, 

antitumour, anti-

inflammatory and 

antitrachoma. 

3. 

Urtica diocia 

Family- Urticaceae 

common 

nettle or stinging 

nettle, 

Local Name- Bicchoo 

Ghass 

Evergreen shrubs or 

small trees to1- 4m 

high. In India, Asia, 

Europe 

Leaves with 

Stem 

 diarrhea , inflamation 

and dysentery, 

 asthma, lung congestion, 

 rash and eczema, cancer, 

 

 

 

 

http://www.webmd.com/digestive-disorders/digestive-diseases-diarrhea
http://www.webmd.com/asthma/default.htm
http://www.webmd.com/lung/picture-of-the-lungs
http://www.webmd.com/skin-problems-and-treatments/tc/rash-age-12-and-older-topic-overview
http://www.webmd.com/skin-problems-and-treatments/eczema/
http://www.webmd.com/cancer/


PLANTICA – Journal of Plant Science            ISSN: 2456 – 9259 
(The Official Publication of Association of Plant Science Researchers)        Plantica, Vol. 2 (2), 2018: 147 – 155 

                                         www.jpsr.in  

__________________________________________________________________________________ 

Bamola and Sangwan | IN VITRO ANTIMICROBIAL ACTIVITY OF SOME MEDICINAL 150 

 

                    
Bombex ceiba                    Urtica diocia 

 

Determination of Minimum 

Inhibitory Concentration (MIC) and 

Minimum Bactericidal Concentration 

(MBC) 

The MIC and MBC value against 

test microorganisms of a particular extract 

is considered only which exhibited a 

maximum activity in the preliminary 

screening process by agar diffusion plate 

methods or by tube dilution broth method.  

 

MIC determination of different solvent 

extract 

Prepared the different sets of the 

sterilized broth tube i.e. nutrient broth tube 

for bacterial culture. Each set having seven 

screw cap tubes containing 25 l of 

different concentration (mg/ml) viz. 200, 

100, 50, 25, 12.5 and 6.25 of the crude 

extracts respectively. The last tube was 

without extract considered to be positive 

control showing growth. 1ml of the 

respective test organisms was added in 

each tube. Tubes having bacterial test 

organisms were incubated at 37
0
C for 16-

24 hrs. After a particular incubation period 

observed the tubes for the growth of 

inhibition. Same procedure was followed 

for each plant extract and each test 

organisms.  

 

 

MBC determination  

For MBC determination, including last 

clear tube all preceding concentration were 

streaked on fresh Nutrient agar plates and 

incubated at optimum temperature and 

recorded the presence or absence of 

microbial growth. 

 

Results and Discussion  
 

creening for antimicrobial activity of 

various plant extracts: 

Screening for antibacterial activity: 

Analysing the results from experimental 

study it is evident that different extracts of 

the plant were tested against different 

bacterial culture, and was observed that the 

higher activity was shown in almost all 

solvent extract against all bacterial culture. 

Best results were obtained in ethanolic, 

methanolic and acetone fraction of the 

Bombax ceiba (Bark & Fruit), Berberis 

spp (Root), Urtica dioica (leaves). 

Different fractions of plants were extracted 

through distillation.These fractions shows 

antibacterial activity against different 

bacterial strains denoted by inhibition zone 

diameter against S. aureus, L. plantarum, 

S. abony, M. luteus, Pseudomonas, E. coli, 

and different hospital strain of S. aureus. 

 

S 
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Ethanol extract 

Ethanolic extracts of Bombax ceiba 

(Bark & Fruit), Berberis spp (Root), 

Urtica dioica (leaves) were active against 

S. aureus( 3, 33,19, & 35),  M. luteus and 

S. abony with the highest activity.  

 

Methanol extract 

Methanolic extract of Bombax 

ceiba (Bark & Fruit), Berberis spp (Root), 

Urtica dioica (leaves) showed activity 

against almost all bacterial culture. No 

activity was found in SA 35, S. abony, 

(Berberis root), SA 29, M. luteus, 

Pseudomonas & L. plantarum  (Bombax 

ceiba Fruit) & SA 29, SA 35 Pseudomonas 

(Urtica diocia stem leaves). 

 

Acetone extract  

Acetone extract does not show 

activity against SA 29, Pseudomonas & 

SA 35 in (Urtica diocia leaves), SA 1, SA 

29 in (Bombax ceiba Bark), SA 29, E. coli 

2, M. luteus, & Pseudomonas in (Bombax 

ceiba fruit) & SA 29, SA 35, S.abony, 

E.coli 1 & Pseudomonas in (Berberis 

root). 

 

Chloroform Extract  

Chloroform extract was active 

against  M. luteus, SA33, 19, 30,35, S. 

abony & A. niger in Bombax ceiba (bark), 

E. coli 2, Pseudomonas, L.plantarum, 

S.abony & SA 35 in B.ceiba (Fruit), SA 

29, E.coli 1,2, Pseudomonas & L. 

plantarum in Berberis (Root), & M.luteus 

& L.plantarum in Urtica diocia (leaves). 

 

Ethyl Acetate Extract 

Ethyl acetate fraction active against 

SA 29, 35, S.abony & E.coli in Bombax 

ceiba (fruit), and bark extract   were 

almost active against all strain except SA 1 

& 29. In Urtica diocia leaves extract active 

against E.coli 1&2, M.luteus, L.plantarum.  

 

 

Berberis root was active against SA 29, 

Pseudomonas, L.plantarum & E.coli 1. 

Activity of different plant extract against 

different microorganisms shown in Table – 

1.2,1.3,1.4 & Fig 1.1, 1.2, 1.3 & & 1.4 
 

Determination of minimum 

inhibitory and minimum bactericidal 

concentration of different solvent 

extract of different plants, MIC/MBC 

levels of plant extracts against bacterial 

strain 

Different MIC levels of acetone, 

ethanol, methanol and ethyl acetate 

fraction of different plant extracts were 

observed which is shown in Table 4.5. In 

case of MIC the concentration of plant 

extracts were 200 mg/ml in 1
st
 tube, 100 

mg/ml in 2
nd

 tube, 50 mg/ml in 3
rd

, 25 

mg/ml in 4
th

, and 12.5 mg/ml in 5
th

 and 

6.25 mg/ml in 6
th

 tube. The highest 

inhibitions were observed in 1
st
 

concentration and lowest in 5
th

 

concentration. 
 

Discussion 

The extracts of Bombax ceiba 

(Bark & Fruit), Berberis spp ( Root), 

Urtica dioica (leaves).  Leaves and stem 

bark were utilized for study of 

antimicrobial activity. The above three 

plants were extracted through distillation 

in five solvents-Ethanol, methanol, 

chloroform, ethyl acetate and acetone. The 

extract was found highly active against 

bacteria in comparison to mould. The 

extract was used against only bacteria for 

further detail studies. Antibacterial activity 

of all three plant extracts was tested 

against seventeen bacterial strain both 

Gram-positive and Gram-negative and four 

fungal isolates. MIC level of those extracts 

of all the plants were determined having 

highest range of activity in preliminary 

screening and then compared against those 

microbial cultures which gave uniform 

results in the entire course of study. 
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Table 2: Preliminary Screening for antimicrobial activity of the different solvent extract of 

Bombax ceiba (Bark) against different bacterial strains 

 

Plant extract 

Bombax ceiba 

( Bark) 

S. 

Aureus 

A. 

niger 

M. 

luteus 

S. 

abony 

S. aureus hospital strain 

SA 

3 

SA 

33 

SA 

1 

SA 

29 

SA 

19 

SA 

30 

SA 

35 

Acetone 

Fraction 
- 08 14 13 15 20 - - 15 11 15 

Chloroform 

Fraction 
- 16 14 07 - 20 - - 13 13 14 

Methanol 

Fraction 
- 13 13 08 15 16 - - 15 15 16 

Ethanol 

Fraction 
- 12 18 10 16 17 - - 10 14 13 

Ethyl Acetate 

Fraction 
- 23 15 13 14 13 - - 13 13 13 

Rifampicin 

50 g/ml 
  20 21 18 20 24 21 20 20 23 

 

* Each reading is average of three wells, (-) indicate no Activity 

 

Table 3: Preliminary Screening for antibacterial activity of the different solvent extract of 

Bombax ceiba (Fruit) against different bacterial strains 

 

Plants 

extracts 

Bombax ceiba 

(Fruit) 

Test Organism/Inhibition zone diameter (IZD) in mm* 

S.aureus 

29 

E.coli 

2 

M. 

luteus 
Pseudomonas 

S. 

aureus 

35 

L. 

plantarum 

 

S. 

abony 

E.coli 

1 

Acetone 

Fraction 
- - - - 14 08 10 10 

Chloroform 

Fraction 
- 15 - 15 12 10 12 - 

Methanol 

Fraction 
- 15 - - 10 - 09 - 

Ethanol 

Fraction 
- 10 - 10 12 - 10 15 

Ethyl Acetate 

Fraction 
10 - - - 13 - 11 13 

Rifampicin 

50 g/ml 
23 22 20 20 21 18 21 20 

* Each reading is average of three wells, (-) Indicate no inhibition, Rifampicin =Positive 

control 
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Table 4: Preliminary screening for antimicrobial activity of the different solvent extract of 

Berberis sp. (Root) plants extract against different Bacterial culture 

 

Plants extracts 

Berberis sp. 

(Root) 

Test Organism/Inhibition zone diameter (IZD) in mm 

S.aureus 

29 

E. coli 

2 

M. 

luteus 
Pseudomonas 

S.aureus 

35 

L. 

plantarum 

E.coli 

1 

Acetone 

Fraction 
- 12 15 - - 11 - 

Chloroform 

Fraction 
15 15 - 14 - 10 17 

Methanol 

Fraction 
12 10 15 15 - 18 27 

Ethanol 

Fraction 
15 12 15 17 - 15 25 

Ethyl Acetate 

Fraction 
10 - - 10 - 10 15 

 

 

Table 5: Preliminary screening for antimicrobial activity of the different solvent extract of 

Urtica diocia (stem leaves) against different Bacterial culture 

 

Plants 

extracts 

Berberis 

sp. 

(Root) 

Test Organism/Inhibition zone diameter (IZD) in mm  

S. 

aureus29 

E. 

coli 

2 

M. 

luteus 
Pseudomonas 

S. 

aureus35 

L. 

plantarum 

S. 

abony 

E. 

coli 

1 

Acetone 

Fraction 
- 15 15 - - 14 12 17 

Chloroform 

Fraction 
- - 16 - - 17 - 15 

Methanol 

Fraction 
- 10 17 - - 12 13 13 

Ethanol 

Fraction 
- 15 15 11 - - 12 15 

Ethyl 

Acetate 

Fraction 

- 10 17 - - 09 - 18 
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Table 6: Determination of MIC and MBC of different solvent extract of different plants 

against different bacterial cultures 

 

Plants 

extracts 

(Solvent ) 

MIC against Bacterial Strain (mg/ml) 

S. 

aureus 

35 

S. 

aureus 

19 

M. 

luteus 

 

L. 

plantarum 

S. 

aureus 

29 

Pseudomonas 
S. 

abony 

E. 

Coli 

Bombax 

ceiba (Bark) 

Ethyl 

acetate 

50 

(100) 

50 

(100) 

50 

(100) 

 

- 
- 

 
- 

50 

(100) 
- 

Bombax 

ceiba (Bark) 

Acetone 

25 

(50) 

25 

(50) 

50 

(100) 

25 

(50) 

 

 
 

50 

(100) 
- 

Berberis 

(Root) 

Ethanol 

- 

 

- 

 

50 

(100) 

 

100 

(200) 

50 

(100) 

25 

(50) 
- 

12.5 

(25) 

Berberis 

(Root) 

Methanol 

- 
- 

 

50 

(100) 

50 

(100) 

100 

(200) 

50 

(100) 
 

12.5 

(25) 

Urtica 

diocia 

Methanol 

- 
- 

 

50 

(100) 

100 

(200) 

- 

 
- 

100 

(200) 

50 

(100) 

Urtica 

diocia 

Acetone 

- - 
50 

(100) 

100 

(200) 
- 

- 

 

100 

(200) 

50 

(100) 

( - )= No inhibition, ( ) =MBC shown in parenthesis  

 

CONCLUSION 

 
edicinal plants have the solution 

to a majority of the diseases 

challenging mankind. Herbs can 

be used effectively for both preventive and 

curative care of a community in poor 

health. Herbs and medicinal plants are 

selectively available to the rural people. 

Limited research has been done to improve 

the role of medicinal plants and herbs in 

the daily life of the population at large. 

The need for microbiology and 

biotechnology research to make available 

the prospects of herbal treatment for good 

health of rural people. There is a need to 

grow medicinal plants in rural and tribal 

areas for easy availability. 
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