
 Singariya.et al                                                             Asian Journal of Pharmaceutical Research and Development. 2018; 6(3): 32-41   

 

 
ISSN: 2320-4850                                                                             [32]                                                                           www.ajprd.com/AJPRD 
 

Available online  at http://ajprd.com  

                 Asian Journal of Pharmaceutical   Research and Development  

(An International Peer-Reviewed Journal of Pharmaceutical Research and Development) 

Open Access to Pharmaceutical and Medical Research 

© 2013-18, publisher and licensee AJPRD, This is an Open Access article which permits unrestricted 
non-commercial use, provided the original work is properly cited 

Open  Access                                                                                                          Research Article 

COMPARATIVE STUDY OF ANTIBACTERIAL PROPERTIES OF 
FLAVONOIDS OF LEAVES FROM DIFFERENT CACTUS, 
PERENNIAL GRASSES AND MEDICINAL PLANT 

Singariya Premlata *1, Mourya Krishan Kumar2and Kumar Padma1 
1Laboratory of Tissue Culture and Secondary Metabolites, Department of Botany, University of Rajasthan, Jaipur- 
302004. 

2Animal Disease Diagnostic Laboratory, Rural Veterinary Polyclinic, Hingonia, Jaipur(Rajasthan).  

 

ABSTRACT 

Comparative study of antibacterial properties of flavonoids of leaves from different Cactus (Euphorbia caducifolia); perennial 

grasses (Panicum antidotale and Lasiurus sindicus) and medicinal plant (Anaegissus rotundifolia) against some important bacteria 

(G+ve or G-ve) was done. Flavonoid extracts of leaves from all the selected plants were found to possess strong antibacterial 

activity against these test pathogenic microbes, as revealed by ZOI=(mm± SD), AI, MIC=(mg/ml), MMC=(mg/ml) and TA=(ml/gm) 

of extracts against each sensitive test pathogenic bacteria were also evaluated. Most of the pathogens were found to be sensitive 

against these flavonoid extracts. Free flavonoid extract of grasses and medicinal plant showed higher activity against most of the 

pathogens. Euphorbia caducifolia is the most inactive plant in this study. All pathogens didn’t show any activity against Euphorbia 

caducifolia except Proteus mirabilis which show 7.83±0.21 mm ZOI for free flavonoid. Highest ZOI (18.67±0.26) was recorded for 

free flavonoid of medicinal plant (Anaegissus rotundifolia) against Bacillus subtilis (G+ve bacteria) as well as other parameters like 

AI (1.245), MIC (0.039 mg/ml), MMC (0.78 mg/ml) were found higher against Bacillus subtilisand highest TA (1012.821 ml/gm) 

were found highest for free flavonoid of Lasiurus sindicus against Bacillus subtilis. The findings of the present study suggested the 

exploitation of flavonoid extracts of Anaegissus rotundifoliaand of Lasiurus sindicusfor future antibacterial drugs. 
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INTRODUCTION: 

any commercially proven drugs used in 

modern medicine were initially used in crude 

form in traditional or folk healing practices or 

for other purposes that suggested potentially useful 

biological activity (1). Antibiotics were medical miracles 

during the Second World War but are now becoming 

impotent bacterial weaponry (2). This has caused an 

urgent need for the research of new and innovative ways 

to control bacterial invasions especially by multi-

resistant pathogens such as B. subtilis (Gram +ve) and P. 

aeruginosa (Gram -ve) (3). 

Flavonoids are hydroxylated phenolic substances and are 

known to be synthesized by plants in response to 

microbial infection (4). Their activities are structure 

dependent. The chemical nature of flavonoids depends 

on their structural class, degree of hydroxylation, other 

substitutions and conjugations, and degree of 

polymerization. Recent interestin these substances has 

been stimulated by the potential health benefits arising 

from the antioxidant activities of the sepoly-phenolic 

compounds. Functional hydroxyl groups in flavonoids 

mediate their antioxidant effects by scavenging free 

radicals and/or by chelating metal ions. These bioactive 

compounds exert antimicrobial activity through different 
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mechanisms. Natural antioxidants mainly come from 

plants in the form of phenolic compounds such as 

flavonoid, phenolic acids, tocopherols etc. (5).Phenolic 

compounds exhibit a considerable free radical 

scavenging (antioxidant) activity (6).The plants are vital 

source of innumerable number of antimicrobial 

compounds. Several phytochemical constituents like 

flavonoids (7), phenolics and polyphenols (8), tannins 

(9), etc. are effective antimicrobial substances against a 

wide range of microorganisms. One of the largest groups 

of chemical produced by plant is the alkaloids and their 

amazing effects on humans have led to the development 

of powerful painkiller medications (10). 

Infectious diseases are the world‘s leading cause of 

premature deaths. In recent years, drug resistance to 

human pathogenic bacteria has commonly been reported 

from all over the world (11). Even though 

pharmaceutical companies produce number of new 

antibacterial drugs, but gradual resistance to these drugs 

has increased which is matter of global concern besides 

synthetic drugs are normally associated with side effects 

(hypersensitive, immune suppression etc). Use of 

phytochemicals with known antimicrobial properties can 

be of great significance in therapeutic treatments. 

Present study is an effort towards this direction. Results 

reveal that all the tested extracts of selected plant 

exhibited growth inhibitory activity against one of the 

other bacterial strains selected. 

Panicum antidotale and Lasiurus sindicus (perennial 

grasses) are more efficient at gathering Carbon dioxide 

and utilizing nitrogen from the atmosphere and recycled 

Nitrogen in the soil(12,13). Perennial grasses are more 

competitive under the conditions of high temperature, 

solar radiation and low moisture. These grasses have 

excellent soil binding capacity which helps to conserve 

soil in desert areas. These grasses are distributed in 

hotter and drier parts of India, Mediterranean region, 

tropical and southern Africa. This grass, fed green, 

turned into silage, or made into hay is said to increase 

flow of milk in cattle and impart a sleek and glossy 

appearance (14). Seeds of this grass are used as famine 

food by the tribal during severe conditions. 

Klebsiella pneumonia more frequently causes lung 

destruction and pockets of pus in the lung (known 

asempyema), respiratory infections, such as bronchitis, 

which is usually a hospital-acquired infection (15). 

Proteusmerabilis cause obstruction and renal failure. It 

can also cause wound infections, septicemia and 

pneumonias, mostlyin hospitalized patients. A. 

tumefaciens (Plant pathogen) uses horizontal gene 

transfer to cause tumors ―crown gall disease‖ in plants. 

It can be responsible for opportunistic infections in 

humans with weakened immune systems 

(16).R.planticola has been determined to cause severe 

pancreatitis in one case (17). Bacillus subtilis can 

contaminate food; however, they seldom result in food 

poisoning. E. aerogens is a nosocomial and pathogenic 

bacterium that causes opportunistic infections including 

most types of infections.  

MATERIALS AND METHODS: 

 

Experimental design: Flavonoid extract of leaves of 

selected plants cactus (Euphorbia caducifolia); perennial 

grasses (Panicum antidotale and Lasiurus sindicus) and 

medicinal plant (Anaegissus rotundifolia)were prepared 

by hot extraction method (18) in Soxhlet assembly. 

All the flavonoid extracts were then screened for 

evaluation of antibacterial activity by Disc Diffusion 

Assay (DDA) (19,20), in terms of Zone of Inhibition 

[ZOI=(mm± SD)], Activity Index (AI), Minimum 

inhibitory concentration [MIC=(mg/ml)], Minimum 

Bactericidal concentration [MBC=(mg/ml)] and Total 

activity [TA=(ml/gm)] of extracts against some 

medically important pathogenic microbes (Bacillus 

subtilis=G+ve, Escherichia coli, Raoultella planticola, 

Enterobactor aerogens, Proteus mirabilis, Klebsiella 

pneumonia and Agrobacterium tumefaciens=G-ve 

bacteria. The fraction showing best activity was then 

used for determining of minimum inhibitory 

concentration (MIC) by tube dilution method (21) and 

minimum bactericidal concentration (MBC).  

Plant material: Leaves of selected plants Euphorbia 

caducifolia, Panicum antidotale, Lasiurus sindicus and 

Anaegissus rotundifolia were collected in the month of 

August 2014 from the Central Arid Zone Research 

Institute (CAZRI), Jodhpur (Rajasthan). Plant samples 

were identified and deposited in the herbarium, 

Department of Botany, University of Rajasthan, Jaipur. 

Herbarium no. of these plants are recorded in table 1. 

The collected plant materials were transferred 

immediately to the laboratory cleaned with water (22) 

and selected plant parts were separately shade dried (23) 

until weight has been constant (24) (table-1). 

 

Table 1: Selected plants: 

S. 

No. 

Name of plant Herbarium No. 

1. Euphorbia 

caducifolia 

RUBL211367 

2. Panicum 

antidotale 

RUBL211364 

3. Lasiurus sindicus RUBL211366 

4. Anaegissus 

rotundifolia 

RUBL211363 

 

 

Table 2: Flavonoid Extraction by hot extraction 

method from leaves of selected plants (Euphorbia 

caducifolia, Panicum antidotale, Lasiurus sindicus 

and Anaegissus rotundifolia): 

S.  

No. 

Name of plant Flavonoid 

Free 

Flavonoid 

Bound 

Flavonoid 

1. Euphorbia caducifolia + + 

2. Panicum antidotale + + 

3. Lasiurus sindicus + + 

4. Anaegissus 

rotundifolia 
+ + 
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Preparation of plant extracts: The shade-dried leaves 

were powdered with the help of a grinder (25)and 

passed through 40mm meshes (26) and stored in clean 

container for further use (27).The dried powder material 

was extracted by hot extraction method (28) using the 

Soxhlet apparatus (29). 

 

Determination of total Flavonoid Content:The total 

flavonoid content was determined according to the 

aluminum chloride colorimetric method (30). Rutin was 

chosen as a standard (the concentration range; 0.005 to 

0.1mg mL
-1

) and the total flavonoid content was 

expressed as milligram per gram of dry extracts. 

 

Preliminary detection of flavonoids: Following 

methods were used to determine the presence of 

flavonoids in the plant samples: 

Five 5ml of dilute ammonia solution was added to a 

portion of the aqueous filtrate of each plant extract, 

followed by addition of concentrated H2SO4. A yellow 

color observed in each extract indicated the presence of 

flavonoids. The yellow color disappeared on standing. 

 Ethyl acetate test: A portion of the powdered plant 

sample was heated with10 ml of ethyl acetate over a 

steam bath for 3 min. The mixture was filtered and4ml 

of the filtrate was shaken with 1ml of dilute ammonium 

solution. A yellow coloration was observed indicating a 

positive test for flavonoids. 

Extraction of flavonoids: Collected plant leaves were 

separately shade dried, finely powered using a blender 

and subjected to extraction following the method of 

Subramanian and Nagarjan (29). About 100 g of each 

finely powered sample was Soxhlet extracted with 80% 

hot methanol (500 ml) on a water bath for 24 h and 

filtered. Each filtrate was re-extracted successively with 

petroleum ether (fraction I), ethyl ether(fraction II) and 

ethyl acetate (fraction III) using separating funnel. 

Petroleum ether fractionswere discarded as being rich in 

fatty substances, whereas ethyl ether and ethylacetate 

fractions were analysed for free and bound flavonoids, 

respectively. Ethyl acetate fraction of each of the 

samples was hydrolysed by refluxing with 7% H2SO4 

for2 h (for removal of bounded sugars from the 

flavonoids) and filtered. The filtrate was extracted in 

ethyl acetate and washed with distilled water to 

neutrality. Ethyl ether (free flavonoid) and ethyl acetate 

fractions (bound flavonoids) thus obtained were dried in 

vacuo and weighed. The extracts were stored at 4°C and 

were re-suspended in their respective solvents to get 10 

mg/ml concentration for antimicrobial assay. 

Flavonoid extraction: Leaves of selected plants were 

taken for flavonoids extraction following the well-

established method (29). Each extract was dried in 

vacuo and storedat 4 °C in airtight vials for further use. 

Percent (%) extractive values were calculated by the 

following formula- 

Weight of dried extract 

Percent (%) Extracts = ———————————— x 

100 

 Weight of dried plant material 

Drugs and Chemicals Used: 

Drugs: Drugs: Streptomycin, Ciprofloxacin, Ceftriaxone 

(Standard Antibiotics for bacteria) 

Chemicals: Sabouraud Dextrose Agar Medium (SDA) 

(Peptone 10g;Dextrose 20g; Agar 20g in 1000ml of 

distilled water; pH adjusted to 6.8-7.0 at 27±2°C), 

Ammonium chloride, ammonium solution, Ethyl 

acetate, H2SO4. 

Micro-organisms: The organisms used in this study 

were seven bacteria (sixG-ve andone G+ve). Selected 

bacteria were procured from IMTECH, Chandigarh, 

India. Bacterial strains were grown and maintained on 

Muller-Hinton Agar Medium (MHA) at 37±2°C and sub 

cultured regularly (after every 30 days) and stored at 

4
o
C as well as at –80

o
C by preparing suspensions in 

10%glycerol (31) (table-3). 

 

Table 3: Selected pathogens: 

S. No. Pathogens Type Name of Pathogens G+ve/ G-ve Specimen no. 

1. 

Bacteria 

Escherichia coli G-ve MTCC-46 

2. Raoultella planticola G-ve MTCC-530 

3. Bacillus subtilis G+ve MTCC-121 

4. Enterobactor aerogens G-ve MTCC-111 

5. Proteus mirabilis G-ve MTCC-3310 

6. Klebsiella pneumoniae G-ve MTCC-4030 

7. Agrobacterium tumefaciens G-ve MTCC-431 

 

Preparation of Test Pathogens and Disc Diffusion 

Assay (DDA):Initial screening of different extracts for 

their antibacterial activity carried out using MHA and 

NA media but, did not reveal any significant difference, 

thus further studies were carried out using NA medium 

only (32). Bacterial strains were grown and maintained 

on NA medium. Bacterial growth can observe after a 

minimum of 18 hours and occasionally until 24 hours. 

Disc diffusion assay (DDA) was performed for 

screening. NA base plates were seeded with bacteria 
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(inoculum size 1×10
8
 CFU/ml for bacteria). Sterile 

filters paper discs (Whatman no. 1, 5mm in diameter) 

were impregnated with 100 μl of each of the extracts 

(100 mg/ml) to give a final concentration of 1 mg/disc 

and left to dry in vaccuo so as to remove residual 

solvent, which might interfere with the determination 

(33). Petri plates were pre-seeded with 15 ml of growth 

agar medium and 1.0 ml of inoculum (34,35). Extract 

discs were then placed on the preseeded agar plates. 

Each extract was tested with Streptomycin (10mcg/disc), 

Ciprofloxacin (10mcg/disc) and Ceftriaxone 

(10mcg/disc) commercial discs of antibiotics as positive 

control (standard) and experiment was done thrice (36) 

for bacteria. The plates were kept at 4°C for 1 h for 

diffusion of extract, thereafter were incubated at 37°C 

for bacteria (24 h) and 27°C (37). Zone of Inhibition 

(ZOI) or depressed growth of microorganisms was 

measured. This method was followed by various 

researchers (38,39).  

Zones of Inhibition (ZOI): Zones of Inhibition 

[ZOI=(mm± SD)], measured in mm (mean value; 

include 5 mm diameter of disc), indicate that no 

bacterial growth around the tested flavonoid extract disc. 

ZOI measured and compared with the standard reference 

antibiotics (40-42). 

Activity index (AI):Activity index foreach extract was 

calculated by the formula(43). 

Inhibition Zone of the sample 

Activity index (AI) = ---------------------------------------- 

Inhibition Zone of the standard 

Determination of Minimum Inhibitory 

Concentration (MIC) by Serial Dilution Method/ 

Micro Broth Dilution (MBD) Method: Minimum 

inhibitory concentrations (MICs) are considered as the 

―gold standard‖ for determining the susceptibility of the 

organisms to antimicrobials. MIC was determined for 

plant extracts those showingantimicrobial activities 

against test pathogens in disc diffusion assay (44). Broth 

micro-dilution method (45) was followed for 

determination of MIC values. Plant extracts were re-

suspended in acetone (which has no activity against test 

microorganisms)to make 10mg/ml final concentration 

and then was added to test tubes containing 1 ml of 

sterile NA media. The tubes were then inoculated with a 

drop of microbial suspension (for bacteria 1×10
8
 

CFU/ml) and the tubes were incubated at 37±2°C for 

24hrsin a BOD (Biological Oxygen Demand) incubator. 

Each extract was assayed in duplicate and each time two 

sets of microtiter plates were prepared, one was kept for 

incubation while another set was kept at 4°C for 

comparing the turbidity (46) in the wells of microtiter 

plate. A tube containing nutrient broth without extract 

was taken as control. The least extra concentration 

which inhibited the growth of the test organisms was 

taken as MIC (47). Broth media of 96-wells of microtiter 

plates using two serial dilutions. There after 100μl 

inoculum of standard size was added to each well. 

Bacterial and fungal suspensions were used as negative 

control, while broth containing standard drug was used 

as positive control. The MIC values were taken as the 

lowest concentration of the extracts in the well of the 

microtiter plate that showed no turbidity after 

incubation. The turbidity of the wells in the microtiter 

plate was interpreted as visible growth of bacteria.  

The MIC values were taken as the lowest concentration 

of the extracts in the test tubes that showed no turbidity 

after incubation (48). The turbidity of the test tube was 

interpreted as visible growth of microorganisms. 

Determination of Minimum bactericidal 

concentration (MBC) by Serial Dilution Method/ 

Micro Broth Dilution (MBD) method: It is defined as 

the concentration of the antimicrobial that results in a 

99.9% reduction in CFU/ml for bacteria, compared with 

the organism concentration in the original inoculum 

(49). Equal volume of various concentration of each 

extract and nutrient agar were mixed in micro-tubes to 

make up 0.5ml of solution. Then 0.5ml of McFarland 

standard of the organism suspension was added to each 

tube (50). The tubes were incubated aerobically at 37
o

C 

for 24 h for bacteria in a BOD incubator and observed 

for change in turbidity after 24 hrs and 48 hrs 

comparisons with the growth and sterility controls. Two 

control tubes were maintained for each test batch. These 

include tube-containing extract without inoculum and 

the tube containing the growth medium and inoculum. 

The MBC was determined by sub culturing the test 

dilution on Nutrient Agar followed by incubation. The 

MBC was determined by sub-culturing 50μl from each 

well showing no apparent growth. Least concentration of 

extract showing no visible growth on sub-culturing was 

taken as MBC (51). MBC was calculated for those 

extracts that had shown high antimicrobial activity 

against tested organisms.  

Total activity (TA-mg/ml): Total activity is the volume 

at which test extract can be diluted without loosing the 

ability to kill microorganisms (52). It is calculated by 

dividing the amount of extract from 1 g plant material by 

the MIC of the same extract or compound isolated and is 

expressed in ml/gm. In mathematical terms it can be 

expressed as: 

Amount extracted from 1g plant material 

Total activity (TA) = ------------------------------------------

------------- 

    MIC of the extract 

Statistical Analysis: Mean value and standard deviation 

were calculated for each test pathogens. Data were 

analyzed by one-way ANOVA and p values (p > 0.005) 

were considered significant (53).                                       

RESULTS: 

Preliminary phyto–profiling: The preliminary phyto–

profiling of flavonoid extraction from leaves of selected 

plants were carried out (table 3) according to Farnsworth 

(54). Free flavonoid show higher yield as compare to 

bound flavonoidof all the selected plants. The highest 

yield (mg/gm w/w in dry weight) was recorded (table 4) 

for free flavonoid of L. sindicus (39.5)followed by P. 

antidotale (34.52). 
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Table 4: Preliminary phyto-profile of Flavonoid Extraction (Free Flavonoid and Bound Flavonoid) from leaves 

of selected plants: 

S. 

No. 

Phytochemical 

estimation 

Euphorbia 

caducifolia 
Panicum antidotale Lasiurus sindicus Anaegissus rotundifolia 

Free  Bound  Free  Bound  Free  Bound  Free  Bound  

1. %Yield 1.86 1.78 3.45 2.94 3.95 3.29 1.84 1.70 

2. 
Yield in mg/gm 

DW 
18.6 17.8 34.52 29.38 39.5 32.9 18.43 6.143 

3. 
Yield in gm 

(30gm) 
6.200 5.933 11.507 9.793 13.167 10.967 16.96 5.653 

4. Colour Green Green 
Dark 

Green 

Greenish 

Yellow 
Brown 

Greenish 

Yellow 

Dark 

green 
Green 

 

Antibacterial activity: Extraction of flavonoid from 

leaves of selected plants were found to possess strong 

antibacterial activity against these test pathogens, in 

terms of Zone of Inhibition [ZOI=(mm± SD)] and 

Activity Index (AI), Minimum inhibitory concentration 

[MIC=(mg/ml)], Minimum bactericidal concentration 

[MBC=(mg/ml)] and Total activity [TA=(ml/gm)] of 

extracts against each sensitive test pathogens were also 

evaluated.  

Zone of Inhibition [ZOI=(mm± SD)]: 

Antibacterial activity:Most susceptible organism in 

this study was B. subtilis (G+ve bacteria) against which, 

most of the plant extracts showed higher zone of 

inhibition as compare to the other organisms (G-ve 

bacteria). Free flavonoid show higher activity as 

compare to bound flavonoid of all the selected plants. 

Highest ZOI were recorded for leaves of Anaegissus 

rotundifolia (18.67±0.26 mm) followed by Lasiurus 

sindicus (18.50±0.64 mm)against B. subtilis (G+ve 

bacteria) (table-5). 

 

Table 5: Zone of Inhibition (ZOI) (mm± SD) of Flavonoid extraction from leaves of selected plants (Euphorbia 

caducifolia, Panicum antidotale, Lasiurus sindicus and Anaegissus rotundifolia) against tested pathogens(G+ve 

and G-ve bacteria): 

S. 

No. 

Name of 

Pathogen 

Euphorbia 

caducifolia 

Panicum 

antidotale 

Lasiurus  

sindicus 
Anaegissus rotundifolia 

Free  Bound  Free  Bound  Free  Bound  Free  Bound  

1. 
Escherichia 

coli 
- - 

16.67± 

0.21 
- 

18.33± 

0.24 
- 

16.50± 

0.27 

15.17± 

0.67 

2. 
Raoultella 

planticola 
- - 

8.50± 

0.21 

7.33± 

0.26 

9.33± 

0.26 

8.50± 

0.64 

12.33± 

0.24 

10.83± 

0.26 

3. 
Bacillus 

subtilis 
- - 

15.33± 

0.26 
- 

18.50± 

0.64 
- 

18.67± 

0.26 

16.83± 

0.64 

4. 
Enterobactor 

aerogens 
- - 

7.83± 

0.26 

7.33± 

0.21 

8.67± 

0.24 

7.33± 

0.26 

10.67± 

0.24 

9.33± 

0.26 

5. 
Proteus 

mirabilis 

7.83± 

0.21 
- 

9.83± 

0.26 

7.50± 

0.24 

11.83± 

0.24 

8.67± 

0.21 

11.33± 

0.24 

9.50± 

0.26 

6. 
Klebsiella 

pneumoniae 
- - 

9.83± 

0.26 

7.33± 

0.21 

11.50± 

0.64 

7.33± 

0.24 

14.50± 

0.21 

11.67± 

0.27 

7. 
Agrobacterium 

tumefaciens 
- - 

8.67± 

0.24 

7.50± 

0.26 

9.83± 

0.21 

8.67± 

0.24 

12.33± 

0.27 

10.50± 

0.24 
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Activity Index (AI): Most susceptible organism in this 

study was B. subtilis (G+ve bacteria) against which, 

most of the plant extracts showed higher activity as 

compare to the other organisms (G-ve bacteria). Free 

flavonoid show higher activity as compare to bound 

flavonoid of all the selected plants. Highest AIvalues 

were recorded for A. rotundifolia (1.245) followed byL. 

sindicus (1.233) against B. subtilis (table-6). 

 

Table 6: Activity index (AI)of Flavonoid extraction from leaves of selected plants (Euphorbia caducifolia, 

Panicum antidotale, Lasiurus sindicus and Anaegissus rotundifolia) against tested pathogens(G-ve and G-ve 

bacteria): 

S. 

No. 

Name of 

Pathogens 

Euphorbia 

caducifolia 

Panicum 

antidotale 

Lasiurus  

sindicus 

Anaegissus 

rotundifolia 

Free  Bound  Free  Bound  Free  Bound  Free  Bound  

1. E. coli -- -- 1.042 -- 1.146 -- 1.031 0.948 

2. R. planticola -- -- 0.567 0.489 0.622 0.567 0.822 0.722 

3. B. subtilis -- -- 1.022 -- 1.233 -- 1.245 1.122 

4. E. aerogens -- -- 0.489 0.458 0.542 0.458 0.667 0.583 

5. P. mirabilis 0.489 -- 0.614 0.469 0.739 0.542 0.708 0.794 

6. K. pneumoniae -- -- 0.655 0.489 0.767 0.489 0.967 0.778 

7. A. tumefaciens -- -- 0.578 0.500 0.655 0.578 0.822 0.700 

 

Minimum inhibitory concentration [MIC=(mg/ml)]: 

MICs were evaluated for those plant parts extracts, 

which had shown activity in ‗Disc Diffusion assay‘. The 

range of MIC of Alkaloid extracts recorded was 0.020 - 

10 mg/ml. In the present investigation lowest MIC 

values (0.039 mg/ml) were recorded for free flavonoid 

extracts of Anaegissus rotundifoliaand Lasiurus sindicus 

followed bybound flavonoid ofAnaegissus 

rotundifolia(0.078 mg/ml) against B. subtilis(table 7).  

 

Table 7: Minimum Inhibitory Concentration (MIC-mg/ml)of Flavonoid extraction from leaves of selected plants 

(Euphorbia caducifolia, Panicum antidotale, Lasiurus sindicus and Anaegissus rotundifolia) against tested 

pathogens(G-ve and G-ve bacteria): 

S. 

No. 

Name of 

Pathogens 

Euphorbia 

caducifolia 
Panicum antidotale 

Lasiurus  

sindicus 

Anaegissus 

rotundifolia 

Free  Bound  Free  Bound  Free  Bound  Free  Bound  

1. E. coli -- -- 0.156 -- 0.078 -- 0.156 0.313 

2. R. planticola -- -- 2.500 5.000 2.500 2.500 2.500 1.250 

3. B. subtilis -- -- 0.156 -- 0.039 -- 0.039 0.078 

4. E. aerogens -- -- 5.000 5.000 5.000 5.000 1.250 2.500 

5. P. mirabilis 5.000 -- 2.500 5.000 1.250 5.000 1.250 2.500 

6. K. pneumoniae -- -- 1.250 5.000 2.500 5.000 0.156 2.500 

7. A. tumefaciens -- -- 2.500 5.000 1.250 2.500 2.500 1.250 

 

Minimum bactericidal Concentration (MBC = 

mg/ml): The highest dilution that yielded no single 

pathogen was taken as the Minimum microcidal 

concentration. The range of MBC of flavonoid extracts 

recorded was 0.020 - 10 mg/ml. In the present 

investigation lowest MIC values (0.078mg/ml) were 

recorded for free flavonoid extracts of Anaegissus 

rotundifoliaand Lasiurus sindicus followed bybound 

flavonoid of Anaegissus rotundifolia(0.156 mg/ml) 

against B. subtilis (table 8).  
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Table 8: Minimum Bactericidal Concentration (MBC-mg/ml)of Flavonoid extraction from leaves of selected 

plants (Euphorbia caducifolia, Panicum antidotale, Lasiurus sindicus and Anaegissus rotundifolia) against tested 

pathogens(G-ve and G-ve bacteria): 

S. 

No. 

Name of 

Pathogens 

Euphorbia 

caducifolia 

Panicum  

antidotale 

Lasiurus  

sindicus 

Anaegissus 

rotundifolia 

Free  Bound  Free  Bound  Free  Bound  Free  Bound  

1. E. coli -- -- 0.313 -- 0.156 -- 0.313 0.625 

2. R. planticola -- -- 2.500 5.000 2.500 5.000 5.000 1.250 

3. B. subtilis -- -- 0.313 -- 0.078 -- 0.078 0.156 

4. E. aerogens -- -- 10.000 10.000 10.000 10.000 2.500 5.000 

5. P. mirabilis 5.000 -- 5.000 5.000 2.500 10.000 2.500 5.000 

6. K. pneumoniae -- -- 2.500 5.000 5.000 10.000 0.313 5.000 

7. A. tumefaciens -- -- 5.000 10.000 2.500 2.500 5.000 5.000 

 

Total activity [TA=(ml/gm)]: Total activity indicated 

the volume upto which the extract could be diluted 

without losing the ability to kill the microorganisms. In 

the present investigation higher TA values were 

recorded for free flavonoids as compare to the bound 

flavonoids. Highest TA value was observed (1012.821 

ml/gm) byfree flavonoid extractagainst Bacillus 

subtilisfollowed by bound flavonoid extract(506.410 

ml/gm) against Escherichiacoliof Lasiurus 

sindicus(table 9). It indicates that Lasiurus sindicus has 

higher activity as compare to other selected plants. 

 

Table 9: Total Activity (TA-ml/gm)of Flavonoid extraction from leaves of selected plants (Euphorbia caducifolia, 

Panicum antidotale, Lasiurus sindicus and Anaegissus rotundifolia) against tested pathogens(G-ve and G-ve 

bacteria): 

S. 

No. 

Name of 

Pathogens 

Euphorbia 

caducifolia 
Panicum antidotale Lasiurus  

sindicus 

Anaegissus 

rotundifolia 

Free  Bound  Free  Bound  Free  Bound  Free  Bound  

1. E. coli -- -- 110.288 -- 506.410 -- 118.141 54.185 

2. R. planticola -- -- 6.904 11.752 15.800 13.160 7.372 13.568 

3. B. subtilis -- -- 221.282 -- 1012.821 -- 472.564 217.436 

4. E. aerogens -- -- 3.452 2.938 7.900 6.580 14.744 6.784 

5. P. mirabilis 3.72 -- 6.904 5.876 31.600 6.580 14.744 6.784 

6. K. pneumoniae -- -- 6.904 11.752 15.800 6.580 118.141 6.784 

7. A. tumefaciens -- -- 6.904 23.504 31.600 13.160 7.372 13.568 

 

DISCUSSION: 

Most susceptible organisms observed in the 

investigations are B. subtilisand Escherichia coli against 

which, all the plant extracts showed good antibacterial 

activities. Highest antibacterial activity recorded by 

Lasiurus sindicus against B. subtilis (G+ve bacteria). 

Phytochemical constituents such as tannins, flavonoids, 

steroids and several other aromatic compounds of plant 

that serve as defense mechanisms against predation by 

many microorganisms, insects and herbivores. This may 

therefore explain the demonstration of antibacterial 

activity by the plant extracts. The demonstration of the 

antibacterial activity against bacteria may be indicative 

of the presence of broad spectrum antibiotic compounds. 

This will be of immense advantage in fighting the 

menace of antibiotic refractive pathogens that are so 

prevalent in recent times.  

G+ve bacteria B. subtilis was the most susceptible 

organism as compare to the G-ve bacteria (E. coli, R. 

planticola, E. aerogens, P. mirabilis, K. pneumonia and 

A. tumefaciens) which supported the finding that plant 

extracts are usually more active against G+ve bacteria 

than G-ve bacteria (2,3,25,55-74).Susceptibility 

differences between G+ve and G-ve bacteria may be due 

to cell wall structural differences between these classes 

of bacteria. In the G-ve bacterial cell wall outer 

membrane appears to act as a barrier to many substances 

including synthetic and natural antibiotics (72). 

Extracts under this study not only inhibit the bacterial 

growth but the ZOI developed, was more or less 

permanent when compared with the ZOI developed by 
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the standard drug used, as after sometime bacterial 

colonies could be easily seen in ZOI developed by 

standard drugs. In the light of the fact that micro-

organism are becoming resistant against the drugs in 

use, present investigation is of great significance, as far 

as the future drugs are concerned and the selected plants 

could be used by the pharmaceutical industries for 

preparing plant based antimicrobials drugs. Perennial 

grasses (P. antidotale and L. sindicus) and A. 

rotundifolia easily grow in harsh climatic conditions or 

xeric conditions and require less care; hence its use as 

raw material for preparing drugs would definitely be 

economical. 

Screening of all the selected plants (Euphorbia 

caducifolia, Panicum antidotale, Lasiurus sindicus and 

Anaegissus rotundifolia)under investigation so far has 

not been worked out for flavonoids. Mostly crude 

extracts have been screened and that too without MIC, 

MBC and TA determination. Such studies could only 

indicate their antibacterial potential but are not helpful 

in establishing them as an alternative forantibiotic. In 

the present study IZ, AI, MIC, MBC and TA have been 

evaluated for each extract. For most of the extracts MIC 

values recorded were very low, indicating strong bio-

efficacy of the plant. In an overview of the bioactivity 

data obtained from the current investigation, it can be 

highlighted that the tested extracts have great potential 

to inhibit bacteria. There is a need for further 

investigation to explore the promising antibacterial 

properties of the selected plants. 

ACKNOWLEDGEMENT: 

Authors are thankful to the ‗Head‘ Department of 

Botany, University of Rajasthan for providing all 

necessary facilities and to UGC for providing financial 

assistance for the present work. 

 

REFERENCE: 

1. Retnam K, De-Britto A. Antimicrobial activity of a 

medicinal plant Hybanthus enneaspermus (Linn) F. Muell. 

Natural Product Rad. 2007;6(5): 366-368.  

2. Singariya P, Mourya KK, Kumar P. Estimation of 

Antibacterial Efficacy in Alkaloids of Anaegissus 

rotundifolia an Indigenous Medicinal Plant against Some 

Pathogenic Micro-organisms. Asian Journal of Research 

Chemistry. 2018a;11(2): 432-440. 

3. Lewis R. FDA Consumer Magazine. Retrieved from, 1995.  

4. Dixon RA, Dey PM, Lamb CJ.Phytoalexins: enzymology 

and molecular biology. Advances in Enzymology and 

Related Areas of Molecular Biology. 1983; 55:1–136. 

5. Ali SS, Kasoju N, Luthra A, Singh A, Sharanabasava H, 

Sahuand A, Bora U.Indian medicinal herbs as sourceof 

antioxidants. Food Res. Int., 2008; 41: 1-15. 

6. Wojdylo A, Oszminaski J, Czemerys R. Antioxidant 

activity and phenolic compounds in 32 selected herbs. 

Food Chemistry.2007; 105: 940-949 

7. Tsuchiya H, Sato M, Miyazaki T, Fujiwara S, Tanigaki S, 

Ohyma M, Tanaka T, Ilinuma M. Comparative study on 

the antibacterial of phytochemical flavanones against 

methicillin resistant Staphylococcus aureus. Journal of 

Ethnopharamacology.1996; 50: 27-34. 

8. Mason TL, Wassermn BP. Inactivation of red beet 

betaglucan synthase by inactive and oxidized phenolic 

compounds. Phytochemistry. 1987; 26: 2197-2202. 

9. Ya C, Gaffiney SH, Lilley TH, Haslam E. Carbohydrate-

polyphenol complexation. 1988; 553. In: Hemingway, 

R.W. and Karchesy, J.J. (ed.), Chemistry and significance 

of condensed tannins. Plenum Press, New York.  

10. Raffauf RF. A Guide to Their Discovery and Distribution, 

Hawkworth Press Inc, New York, 1996;35. 

11. Piddock LJV, Wise R. Mechanisms of resistance to 

quinolones and clinical perspectives. Journal of 

Antimicrobial Chemotherapy. 1989; 23(4): 475-480.  

12. Singariya P. Effect of Sub-Optimal Environment and 

PGR‘s on Metabolic Pattern of Certain Species of 

Cenchrus. Ph.D Thesis, J. N. Vyas University, 2009. 

13. Bessman SP. Ammonia Metabolism inAnimals: 

Symposium on Inorganic NitrogenMetabolism. Mc Elry 

and Glass (eds.) The JohnsHopkins Press 1956. 

14. Singariya P, Mourya KK, Kumar P. Evaluations of Organic 

Compounds in Ethyl Acetate extracts of Marwar Dhaman 

By gas chromatography- mass spectrometry. Journal of 

Plant Science. 33(1): 17-27. 

15. Martin WJ, PKW, Yu JA, Washington. Epidemiological 

significance of Klebsiella pneumoniae - a 3 month study. 

Mayo C. in. Proc, 1971; 46: 785-793. 

16. Dunne WM, Tillman J, Murray JC. Recovery of a strain of 

Agrobacterium radiobacter with a mucoid phenotype from 

an immuno compromised-child with bactermia. Journal of 

Clinical Microbiology. 1993; 31(9): 2541-2543. PMC 

265809PMID 8408587z 

17. Alves MS, Riley LW, Moreira BM. A case of severe 

pancreatitis complicated by Raoultella planticola infection. 

Journal of Medical Microbiology. 2007; 56(5): 696-698. 

18. Singariya P, Kumar P, Mourya KK.An activity guided 

isolation and evaluation of various solvent extracts of the 

leaves of Anjan grass. Hygeia journal for drugs and 

medicines. 2012s; 4(2): 49-56. 

19. Singariya P, Kumar P, Mourya KK.Evolution of 

Antibacterial Activity and Preliminary Phytochemical 

studies on the stem of Cenchrusciliaris and 

Cenchrussetigerus. Asian Journal of Pharmaceutical and 

clinical Research. 2012b; 5(1): 163-167. 

20. Bawer AW, Kirby WMM, Sherris JC, Turck M. Antibiotic 

susceptibility testing by a standardized single disc method. 

American Journal of clinical pathology. 1966; 45: 493-496. 

21. Singariya P, Kumar P, Mourya KK.Isolation of New 

Steroids and Evaluation of Bio-activity of Kala Dhaman 

Grass (Cenchrus setigerus).Brazilian Archives of Biology 

and Technology. 2014;57(1): 62-69. 

22. Singariya P, Mourya KK, Kumar P. Identification of some 

bio-active compounds of iso-propyl alcohol extract of 

motha dhaman grass by gas chromatography-mass 

spectrometric analysis. Life Sciences Leaflets. 2016a; 

72(2): 122-135. 

23. Singariya P, Kumar P, Mourya KK.Absence of Antibiotic 

Activities of Cenchrus setigerus and Cenchrus ciliaris 

Seed extracts in Different Polar Solvents. Journal of 

Pharmaceutical Negative Results. 2013b; 4(1): 71-75. 

24. Singariya P, Kumar P, Mourya KK.Evaluation of 

Antimicrobial Activity of Leaf extracts of Winter Cheery 

(Withania somnifera). International Journal of Pharm Tech 

Research. 2012p; 4(3): 1247-1253. 

25. Singariya P, Mourya KK, Kumar P.In-vitro Studies of 

Antimicrobial Activity of Crude Extracts of the Indian 

grasses Dhaman (Cenchrus ciliaris) and Kala-dhaman (C. 

setigerus). Indian Journal of Pharmaceutical Science. 

2012w; 74(3): 261-265. 

26. Singariya P, Mourya KK, Kumar P. Gas Chromatography-

Mass Spectrometric Analyses of Acetone extract of 

Marwar Dhamangrass for bio-active compounds. Plant 

Archives. 2015a; 15(2): 1065-1074. 

27. Singariya P, Kumar P, Mourya KK.Insignificant 

Antimicrobial Activities and Phyto-chemical screening in 

different extracts of Indian Ginseng.Journal of 

Pharmaceutical Negative Results.2012o; 3(1): 41-45. 



 Singariya.et al                                                             Asian Journal of Pharmaceutical Research and Development. 2018; 6(3): 32-41   

 

 
ISSN: 2320-4850                                                                             [40]                                                                           www.ajprd.com/AJPRD 
 

28. Singariya P, Mourya KK, Kumar P.Gas Chromatography-

Mass Spectrometric analysis of acetone extract of 

Cenchrusciliaris (Dhaman grass). International Journal of 

Science and Nature. 2015b; 6(4): 652-661. 

29. Subramanian SS, Nagarjan S: Flavonoids of the seeds of 

Crotolaria retusa and Crotolaria striata. Current Science. 

1969; 38: 65.  

30. Lin JY, Tang CY. Determination of total phenolic and 

flavonoid contents in selected fruits and vegetables, as well 

as their stimulatory effects on mouse splenocyte 

proliferation. Food Chemistry. 2007; 101: 140-147. 

31. Singariya P, Kumar P, Mourya KK.Bio-efficacy of 

Unripen Fruits of Winter Cherry (Withaniasomnifera). 

Research Journal of Pharmaceutical, Biological and 

Chemical Sciences. 2012f; 3(2): 479-487. 

32. Grover J.K, Yadav S, Vats V. Medicinal plants of India 

with anti-diabetic potential. Journal of 

Ethnopharmacology. 2002; 81:81-100. 

33. Singariya P, Kumar P, Mourya KK.Ripen Fruits of Indian 

Ginseng: Phyto-chemical and Pharmacological 

examination against Human and Plant Pathogens. 

International Journal of Applied Biology and 

Pharmaceutical Technology. 2012g; 3(2): 1-8. 

34. Yamac M, Bilgili F. Antimicrobial activities of fruit bodies 

and/or mycelial cultures of some mushroom isolates. 

Pharmaceutical Biology. 2006; 44: 660‐667. 

35. Singariya P, Kumar P, Mourya KK.In-Vitro Antimicrobial 

Potency and Pharmacological Study of Flower extracts in 

different polar solvents of Withania somnifera.Asian 

Journal of Research Chemistry.2012i; 5(3): 409-413. 

36. Ravindra T, Russel H, Willams T. Antifungal activity of 

methanolic extract of Capparispepiaria against the tested 

fungal strains. Journal of Ethnopharmacology. 2007; 

8:109–114. 

37. Aley-Kutty NA, Mathews SM, Leena PN. International 

Journal of Pharma and Bio Sciences. 2011; 2 (2) 182-187. 

38. Sharma B, Kumar P. International Journal of Applied 

Research in Natural Products. 2009; 1(4) 5-12.  

39. Kumar P, Sharma B, Bakshi N. Natural Product Research. 

2009; 23(8): 719-723. 

40. Singariya P, Kumar P, Mourya KK.Qualitative and 

Pharmacological examination of Root extracts of 

Withaniasomnifera against Human and Plant Pathogens. 

Asian Journal of Research in Chemistry. 2012m; 5(6): 733-

737. 

41. Harsh ML, Nag TN. Lloydia. 1984; 47, 365-368.  

42. Cynthia H, O‘Callaghan. Assessment of a new antibiotic. 

In. Hugo WB, Russel AD, editors. Pharmaceutical 

Microbiology.Oxford: Blackwell Scientific Publications, 

1983, 122‐134. 

43. Singariya P, Kumar P, Mourya KK.Identification of New 

Bioactive Compounds by GC-MS and Estimation of 

Physiological and Biological Activity of Kala Dhaman 

(Cenchrus setigerus). International Journal of 

Pharmaceutical and Biological Archive. 2012r; 3(3): 610-

616. 

44. Joan SE. Clinical Bacteriology. 1975, Edward Arnold, 

London.  

45. Barsi DF, Fan SH. The potential of aqueous and acetone 

extracts of galls of Quercusinfectoria as antibacterial 

agents. Indian Journal of Pharmacology. 2005; 37(1): 26-

29. 

46. Demarsh P L, Gagnon RC, Hetzberg RP, Jaworski DD. 

Methods of Screening for antimicrobial compounds. 

Smithkline Beccham Corporation. Pub. World Intellectual 

Property Organization (WIPO) 2001. 

47. Singariya P, Kumar P, Mourya KK.Isolation of Some New 

Steroids and Evaluation of Bio-activity ofCenchrus 

ciliaris. International Journal of Research in 

Pharmaceutical Science. 2012t; 3(4): 678-684.  

48. Pepeljnjak S, Kalodera Z, Zovko M. Investigation of 

antimicrobial activity of Pelarogarium radula (Cav.) 

L‘Herit. Acta Pharm. 2005; 55: 409-415. 

49. Forbes BA, Sahm DF, Weissfeld AS. Bailey & Scott‘s 

Diagnostic Microbiology. 10th Ed. 2007, Mosby, Inc. 

Elsevier: St. Louis, Missouri, USA, 205. 

50. Shahidi-Bonjar GH. Evaluation of Antibacterial properties 

of Iranian Medicinal plants against Micrococcus aureus, 

Serratia marcescens, Klebsiella pneunomiae and Bordella 

bronchoseptica. Asian Journal of Science. 2004; 3(1): 82-

86. 

51. Delahaye C, Rainford L, Nicholson A, Mitchell S, Lindo J, 

Ahmad M. Antibacterial and antifungal analysis of crude 

extracts from the leaves of Callistemon viminalis. Journal 

of Medical and biological science. 2009; 3(1): 1-7. 

52. Singariya P, Kumar P, Mourya KK.Comparative Bio-

activity of Dhaman grass Root in Different Polar Solvents 

against Plant and Human Pathogens. International Journal 

of Green Pharmacy. 2012u; 6(3): 648-652. 

53. Jain T, Sharma K. Assay of antibacterial activity of 

Polyalthia longifolia Benth. And Hook. Leaf extracts. 

Journal of Cell and Tissue Research.2009; 9(2): 1817-

1820.  

54. Farnsworth NR. Biology and phytochemical screening 

ofplants. Pharm Science. 1966; 55:225–276. 

55. Singariya P, Mourya KK, Kumar P. Phytochemical and 

Antimicrobial Studies of Crude extract of Cow Sandbur 

and African Foxtail Grasses of Thar Desert. International 

Journal of Life Science. 2017a; 6(1): 1-10. DOI: 

10.5958/2319-1198.2017.00001.X 

56. Singariya P, Mourya KK, Kumar P. Phyto-profiling and 

antibiotic sensitivity test of ripe and unripe winter cherry. 

Journal of Pharmacy Research. 2017c; 11(11): 1376-1381. 

57. Singariya P, Mourya KK, Gadi BR. Evaluation of 

Microcidal and Nitrogen assimilatory enzymes activity and 

identification of β – Sitosterol in C4 Grasses of Thar 

Desert. Environmental Impact on Biodiversity, 113-131. 

Editor: B. R. Bamniya and B. R. Gadi. Today & 

Tomorrow‘s Printers and Publishers, New Delhi - 110 002. 

2016d; ISBN-p- 81-7019-547-7 

58. Singariya P, Kumar P, Mourya KK.Antimicrobial activity 

and identification of 4,22-stigmastadiene -3-one and some 

other compounds in Motha Dhaman grass from Tribal area 

of Western Rajasthan. Proceedings of the National 

Academy of Sciences, India Section B: Biological 

Sciences. 2013a; 83(3):415–421. DOI 10.1007/s40011-

012-0135-9.  

59. Singariya P, Mourya KK, Kumar P.Phyto-chemical 

Screening and Antimicrobial Activities of Dhaman grass 

and Indian Ginseng. Journal of Pharmacy Research. 2012a; 

5(1): 135-139. 

60. Singariya P, Mourya KK, Kumar P.Antimicrobial Activity 

of the Crude Extracts of Withaniasomnifera and 

CenchrussetigerusIn-vitro. Pharmacognosy Journal. 2012d; 

4(27): 60-65. 

61. Singariya P, Kumar P, Mourya KK.Comparative Primary 

Phyto-profile and Microcidal Activity of Cenchrusciliaris 

(Anjan grass) and Withaniasomnifera (Winter cherry). 

International Journal of Research in Ayurveda and 

Pharmacy. 2012e; 39(2): 303-308. 

62. Singariya P, Kumar P, Mourya KK.Comparative 

Pharmacological Study of Fruits and Flowers Extract of 

Withaniasomnifera. International Journal of 

Pharmaceutical and Phyto-pharmacological Research. 

2012h; 1(5): 276-282. 

63. Singariya P, Kumar P, Mourya KK.Antibacterial and 

antifungal potential of some polar solvent extracts of 

Ashwagandha (Solanaceae) against the nosocomial 

pathogens. International Journal of Green Pharmacy. 

2012j; 6(5): 17-22. 

64. Singariya P, Kumar P, Mourya KK.Evolution of Indian 

Ginseng against Different Bacteria and Fungi. Asian 



 Singariya.et al                                                             Asian Journal of Pharmaceutical Research and Development. 2018; 6(3): 32-41   

 

 
ISSN: 2320-4850                                                                             [41]                                                                           www.ajprd.com/AJPRD 
 

Journal of Pharmaceutical and clinical Research. 2012k; 

5(2): 145-148. 

65. Singariya P, Kumar P, Mourya KK.Estimation of Bio-

activity of Arial parts of Withania somnifera Against the 

Bacterial and Fungal Microbes. International Journal of 

Pharmacy and Pharmaceutical science. 2012L; 4(3): 553-

557. 

66. Singariya P, Kumar P, Mourya KK.Screening for 

Antimicrobial Potency of Methanolic Extract of Indian 

Ginseng. International Journal of Pharmacy 

and Technology. 2012n; 4(2): 4537-4548. 

67. Singariya P, Kumar P, Mourya KK.Identification of 

Steroid Compound using Preparative Thin Layer 

Chromatography, GC-MS & Anti-microbial and 

Antioxidant Properties of Cenchrus setigerus(Poaceae). 

International Journal of Pharmacy and Life Sciences. 

2012q; 3(8): 1909-1916. 

68. Singariya P, Kumar P, Mourya KK.In-vitro Bio-efficacy of 

Stem extracts of Ashwagandha against Some Pathogens. 

Journal of Current Pharmaceutical Research. 2011d; 8(1): 

25-30. 

69. Singariya P, Mourya KK, Kumar P.Comparative 

Microcidal Activity of Withaniasomnifera and 

Cenchrussetigerus against the Pathogenic Micro-

organisms. International Journal of Pharmacy and 

Pharmaceutical science. 2011c; 3(5): 511-515. 

70. Singariya P, Mourya KK, Kumar P.Bio activity of Crude 

Extracts of Leaves of Cenchrus Grass in different polar 

solvents against some Pathogenic Microbes. International 

Journal of Pharmaceutical Science Review and Research. 

2011b; 11(1): 124-129. 

71. Singariya P, Mourya KK, Kumar P.Preliminary Phyto-

profile and Pharmacological Evaluation of some Extracts 

of Cenchrus grass against Selected Pathogens. Journal of 

Pharmaceutical Science and Research. 2011a; 3(8): 1387-

1393. 

72. Tortora GJ, Funke BR, Case CL. Microbiology: An 

Introduction, Benjamin Cummings, 2001. San Francisco. 

73. Palombo EA, Semple SJ.Antibacterial activity of 

traditional Australianmedicinal plants. Journal of 

Ethnopharmacology. 2001; 77: 151-157. 

74. Lin J, Opake AR, Geheeb-Keller M, Hutchings AD, 

Terblanche SE, Jäger A K. Journal of 

Ethanopharmacology. 1999; 68: 267-274. 

 


	INTRODUCTION:
	MATERIALS AND METHODS:
	Preparation of plant extracts:
	Preliminary detection of flavonoids:
	Extraction of flavonoids:
	Preparation of Test Pathogens and Disc Diffusion Assay (DDA):
	Determination of Minimum Inhibitory Concentration (MIC) by Serial Dilution Method/ Micro Broth Dilution (MBD) Method:
	Determination of Minimum bactericidal concentration (MBC) by Serial Dilution Method/ Micro Broth Dilution (MBD) method:
	Total activity (TA-mg/ml):

	RESULTS:
	Antibacterial activity:
	Antibacterial activity:

	DISCUSSION:
	REFERENCE:

