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Flowers of higher plants have been used for centuries for several purposes such as medicine, food and garnishing 

food in many parts of the world. In the present study, we have determined the antioxidant and antimicrobial 

activity of methanol extract of flowers of Wendlandia thyrsoidea (Roemer & Schultes) Steudel (Rubiaceae), Olea 

dioica Roxb. (Oleaceae), Lagerstroemia speciosa L. (Lythraceae) and Bombax malabaricum DC. 

(Bombacaceae). Antioxidant efficacy of various concentrations of flower extracts was evaluated by DPPH free 

radical scavenging assay and Ferric reducing assay. Antimicrobial activity was determined against four bacteria 

and two fungi by agar well diffusion method. Total phenolic and flavonoid contents were determined by Folin-

Ciocalteau reagent and Aluminium chloride colorimetric estimation methods respectively. The DPPH free radical 

scavenging effect of flower extracts was concentration dependent and was higher in case of extract of L. speciosa 

followed by W. thyrsoidea, B. malabaricum and O. dioica. In ferric reducing assay, it was shown that the 

absorbance of reaction mixture at 700nm increased on increasing the concentrations of flower extracts indicating 

reducing power of extracts. The reducing ability was also highest in L. speciosa extract. Extract of L. speciosa 

displayed marked inhibitory activity against bacteria and fungi than other flower extracts. Gram positive bacteria 

have shown more susceptibility than Gram negative bacteria. Among fungi, C. neoformans was more inhibited 

than C. albicans. Extracts of B. malabaricum and O. dioica were not effective against C. albicans. The phenolic 

and flavonoid contents were higher in L. speciosa and O. dioica respectively. A positive correlation has been 

observed between total phenolic content of flower extracts and antioxidant and antimicrobial activity. The 

flowers can be employed as a remedy for treatment of infectious diseases and oxidative damage. Further, 

isolation of active components from flower extracts and their biological activity determinations are under 

progress.  
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INTRODUCTION 
 

A free radical is any atom or molecule that has an 

unpaired electron in an outer shell. The production of ROS during 

metabolite processes is a normal and necessary process that 

provides important physiological functions. However, when an 

imbalance between ROS production and antioxidant defences 

occurs, it leads to oxidative stress which is implicated in over 

hundred human disease conditions, such as cancer, cardiovascular 

diseases, aging and neurological disorders. This free radical 

induced oxidative stress can be prevented by the intake of 

sufficient amount of antioxidants. It has been reported that 

antioxidant capacity of plants is because of phenolics,   flavonoids 
      . 
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and anthocyanins. These phytochemical act on ROS and prevent 

damage to DNA, proteins and membrane lipids and therefore are 

significant from the point of health (Elmastas et al., 2006; Li et al., 

2009; Gulcin et al., 2011; Rekha et al., 2012; Junaid et al., 2013a). 

Phenolic compounds are a large and diverse group of secondary 

metabolites of plants and are shown to possess a range of biological 

activities including antioxidant activity.  

These compounds are widely distributed in fruits, 

vegetables and cereals. Phenolic compounds have strong 

antioxidant activity which is associated with their ability to 

scavenge free radicals, break radical chain reactions and chelate 

metal ions. Increased consumption of phenolic compounds is found 

to be associated with reduced risk of several diseases such as 

cardiovascular diseases and certain types of cancer (Tilak et al., 

2004; Dasgupta and De, 2004; Chung et al., 2006; Kaviarasan et 

al., 2007; Kaisoon et al., 2011).  

http://creativecommons.org/licenses/by-nc-sa/3.0/
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Flavonoids are a group of plant polyphenols. Flavonoids 

constitute a large group of naturally occurring plant phenolic 

compounds and include flavones, flavonols, isoflavones, 

flavonones and chalcones. They contain a characteristic C6-C3-C6 

structure with free   hydroxyl groups attached to aromatic rings. 

They are known to possess diverse biological activities including 

antioxidant activity. The antioxidant property of flavonoids is due 

to scavenging free radicals or by other mechanisms such as singlet 

oxygen quenching, metal chelation and lipoxygenase inhibition 

(Chung et al., 2006; Kaisoon et al., 2011; Izzreen and Fadzelly, 

2013).  

Infectious diseases, the world’s leading cause of 

premature deaths are caused by bacteria, viruses, fungi and other 

parasites. These diseases are due to a complex interaction between 

the pathogen, host and the environment. The discovery of 

antibiotics and their subsequent use had eradicated these infections 

which once threatened mankind. However, the indiscriminate use 

of these commercial antimicrobial drugs led to the development of 

multidrug resistant pathogens that are serious challenge to the field 

of medicine. The ability of microbes to acquire and transmit the 

resistance genes made the situation ever worse as the resistance 

development in the susceptible strains has been noticed. 

Antibiotics such as Vancomycin, Methicillin, Penicillin etc., are no 

longer effective against many bacteria such as S. aureus, P. 

aeruginosa, Salmonella, Shigella, E. coli, Enterococci, M. 

tuberculosis and others. This situation is alarming in developing as 

well as developed countries. These drug resistant microbes have 

further complicated the treatment of infection diseases in 

immunocompromised patients, AIDS and cancer patients. This has 

necessitated a search for new antimicrobials from other sources 

including plants (Ahmad and Beg, 2001; Hemaiswarya et al., 

2008; Mattana et al., 2010; Solorzano-Santos and Miranda-

Novales, 2012).  

Flowers are the important parts of the plants and many 

edible flowers have found their use in food, food garnishing etc., 

in various parts of the world for centuries. They have been 

consumed fresh or dried, in cocktails (in ice cubes), canned in 

sugar, preserved in distillates etc. Many natural antioxidants such 

as phenolic acids, flavonoids, anthocyanins and other phenolic 

compounds are found in flowers. Flowers are reported to possess 

several biological activities such as antimicrobial, acaricidal, 

antioxidant, anti-HIV, cytotoxic, antidepressant, anti-inflammatory 

etc. The high antioxidant activity of flowers may be attributed to 

the level of polyphenol compounds including flavonoid. They are 

also promising sources of various minerals which have key role in 

the normal health of an individual (Khodadad et al., 2007; Ho et 

al., 2010; Mert et al., 2010; Nabavi et al., 2011; Kaisoon et al., 

2011; Raj et al., 2012; Rop et al., 2012; Ohran et al., 2012; 

Kietthanakorn et al., 2012; Gao et al., 2013). In the present study, 

we have investigated the antioxidant and antimicrobial efficacy of 

methanol extracts of flowers of Wendlandia thyrsoidea (Roemer & 

Schultes) Steudel (Rubiaceae), Olea dioica Roxb. (Oleaceae), 

Lagerstroemia speciosa L. (Lythraceae) and Bombax malabaricum 

DC. (Bombacaceae) and related the observed biological activities 

with  the phenolic and flavonoid content of the flowers. 

 

MATERIALS AND METHODS 
 

Collection and identification of plant material 

The time and place of collection and the voucher 

numbers of the plants of this study is shown in Table 1. The plants 

were identified by Dr. Vinayaka K.S, Lecturer, Dept. of Botany, 

Indira Gandhi Government College, Sagara, Karnataka. The 

voucher specimens were deposited in the department herbaria, 

Dept. of Microbiology, SRNMN College of Applied Sciences, 

Shimoga, Karnataka. 
 

Table.  1: Plants selected in this study. 
 

Name of the 

plant 
Place of collection 

Month of 

collection 

Voucher 

 number 

W. thyrsoidea 

(Rubiaceae) 

Haniya, Hosanagara 

(Taluk), Shivamogga 

(District) 

February 

2013 

SRNMN/PK/ 

PV-020 

B. malabaricum 

(Bombacaceae) 

Lakkinakoppa, 

Shivamogga 

(District) 

February 

2013 

SRNMN/PK/ 

PV-021 

O. dioica 

(Oleaceae) 

Kanivebagilu, 

Hosanagara (Taluk), 

Shivamogga 

(District) 

February 

2013 

SRNMN/MB/ 

PPV-03 

L. speciosa 

(Lythraceae) 

NES campus, 

Shivamogga 

(District) 

March 

2013 

SRNMN/MB/ 

SRD-05 

 

Extraction 

Extraction of powdered flower materials was done in a 

Soxhlet apparatus. About 25g of each flower was extracted using 

methanol. The extract was filtered using Whatmann no. 1, 

concentrated in vacuum under reduced pressure and dried in the 

desiccator (Kekuda et al., 2012).  
 

Total phenolic content of flower extracts 

Folin-Ciocalteau reagent (FCR) method was employed to 

estimate the total phenolic contents of flower extracts. A dilute 

concentration of each flower extract (0.5 ml) was mixed with 0.5 

ml of FC reagent (1:1) and 4 ml of sodium carbonate (1M). The 

reaction mixtures were allowed to stand for 15 minutes and the 

optical density was measured colorimetrically at 765nm. A 

standard curve was plotted using different concentrations of Gallic 

acid (standard, 0-1000 μg/ml) and the total phenolic content of 

extracts was expressed as μg Gallic acid equivalents (GAE) from 

the graph (Junaid et al., 2013a). 
 

Total flavonoid content of flower extracts 

The content of total flavonoids present in flower extracts 

was estimated by Aluminium chloride colorimetric method. Here, 

a dilute concentration of each flower extract (0.5ml) was mixed 

with 0.5ml of methanol, 4ml of water, 0.3ml of NaNO2 (5%) and 

incubated for 5 minutes at room temperature. Following 

incubation, 0.3ml of AlCl3 (10%) was added and again incubated 

at room temperature for 6 minutes. Then, 2ml of NaOH (1M) and 

2.4ml of distilled water were added and the absorbance was 

measured against blank (without extract) at 510nm using UV-Vis 

spectrophotometer. A calibration curve was constructed using 
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different concentrations of Catechin (standard, 0-120 μg/ml) and 

the total flavonoid content of extracts was expressed as μg 

Catechin equivalents (CE) from the graph (Zhishen et al., 1999). 

 

Antioxidant activity of flower extracts 

Radical scavenging activity of flower extracts 

The free radical scavenging ability of flower extracts was 

tested by employing DPPH radical scavenging assay. Briefly, 1 ml 

of different concentrations of flower extracts (5-100µg/ml of 

methanol) was mixed with 3 ml of DPPH solution (0.004% in 

methanol) in separate tubes.   

The tubes were then incubated at room temperature in 

dark for 30 minutes and the optical density was measured at 517 

nm using UV-Vis spectrophotometer. The absorbance of the 

DPPH control was also noted. Ascorbic acid was used as reference 

standard. The radical scavenging activity of flower extracts and 

ascorbic acid was calculated using the formula:  

Scavenging activity (%) = [(Ao – Ae) / Ao] x 100, where Ao is 

absorbance of DPPH control and Ae is absorbance of DPPH and 

extract/standard combination (Elmastas et al., 2006).  

 

Ferric reducing activity of flower extracts 

In this assay, various concentrations of flower extracts 

(5-100μg/ml) in 1 ml of methanol were mixed in separate tubes 

with 2.5 ml of phosphate buffer (200 mM, pH 6.6) and 2.5 ml of 

Potassium ferricyanide (1%). The tubes were placed in water bath 

for 20 minutes at 50
o
C, cooled rapidly and mixed with 2.5 ml of 

Trichloroacetic acid (10%) and 0.5 ml of Ferric chloride (0.1%). 

The amount of iron (II)-ferricyanide complex formed was 

determined by measuring the formation of Perl’s Prussian blue at 

700 nm after 10 minutes. The increase in absorbance of the 

reaction mixtures indicates increased reducing power. Ascorbic 

acid was used as standard (Junaid et al., 2013a). 

 

Antimicrobial activity of flower extracts 

Antimicrobial activity of flower extracts was determined 

against four bacteria viz., Staphylococcus aureus, Bacillus cereus, 

Vibrio cholerae and Escherichia coli and two fungi viz., Candida 

albicans and Cryptococcus neoformans by Agar well diffusion 

method. The test bacteria and fungi were inoculated into sterile 

Nutrient broth (HiMedia, Mumbai) and Sabouraud dextrose broth 

(HiMedia, Mumbai) respectively and incubated overnight at 37
o
C. 

The broth cultures of test bacteria and fungi were aseptically 

swabbed on sterile Nutrient agar (HiMedia, Mumbai) and 

Sabouraud dextrose agar (HiMedia, Mumbai) respectively using 

sterile cotton swabs followed by punching wells of 6mm diameter 

using sterile cork borer. 100µl of flower extracts (50mg/ml of 25% 

DMSO), standard (Streptomycin (antibacterial) and fluconazole 

(antifungal), 1mg/ml) and DMSO (25%, in sterile water) were 

transferred into respectively labeled wells. The plates were 

incubated at 37
o
C aerobically for 24 hours (for bacteria) and 48 

hours (for fungi) and the zone of inhibition (cm) formed around 

the wells was measured. The experiment was repeated twice and 

the    average   zone  of inhibition was noted (Junaid et al., 2013b).  

RESULTS  
 

The content of total phenolics and flavonoids is shown in 

Table 2. The phenolic content was highest in extract of L. speciosa 

(Ls) followed by W. thyrsoidea (Wt), B. malabaricum (Bm) and O. 

dioica (Od). However, flavonoid content was higher in O. dioica. 

L. speciosa extract, displaying high phenolic content, contained 

lowest flavonoid content among all flower extracts. 

 

Table.  2: Total phenolic and flavonoid content of flower extracts. 

Flower 
Total phenolic content  

(µg GAE/mg extract) 

Total flavonoid content  

(µg GAE/mg extract) 

W. thyrsoidea 200.63 30.00 

B. malabaricum 93.75 35.00 

O. dioica 91.25 46.25 

L. speciosa 260.68 22.65 

 

The efficacy of methanol extracts of flowers to scavenge free 

radicals was assessed by DPPH radical scavenging model and the 

results are shown in Figure 1. Extent of bleaching of color of 

DPPH radicals in the presence of varying concentrations of flower 

extracts was monitored at 517nm and the scavenging activity of 

extracts was compared with reference standard ascorbic acid. The 

scavenging effect was marked in case of extract of L. speciosa 

followed by W. thyrsoidea, B. malabaricum and O. dioica. In case 

of L. speciosa, 90% and higher scavenging of radicals was 

observed at 25mg/ml and higher concentrations of extract. 

However, the scavenging effects of all flower extracts were lesser 

than that of ascorbic acid (AA).  

 

 
Fig. 1: DPPH free radical scavenging activity of flower extracts and ascorbic 

acid. 

 

 
Fig.  2: Ferric reducing activity of flower extracts and ascorbic acid. 
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The reducing nature of extract of selected flowers was 

determined by employing ferric reducing assay. It was shown that 

the absorbance of reaction mixture at 700nm increased on 

increasing the concentrations of flower extracts. Like DPPH assay 

results, the reducing ability was also highest in L. speciosa extract 

followed W. thyrsoidea and other two extracts. Overall, the 

reducing powers of flower extracts were lesser than that of 

ascorbic acid (Figure 2).  Result of antimicrobial activity of flower 

extracts is shown in Table 3. All the test bacteria were found to be 

susceptible to flower extracts. Here also, extract of L. speciosa was 

more effective against bacteria viz., S. aureus and B. cereus. 

Extract of O. dioica exhibited least effectiveness against bacteria. 

Among fungi, C. neoformans was more susceptible than C. 

albicans. Extracts of B. malabaricum and O. dioica were not 

effective against C. albicans. Overall, Gram positive bacteria have 

shown higher susceptibility to flower extracts and standard than 

Gram negative bacteria. Inhibition of test microorganisms by 

Streptomycin (against bacteria) and fluconazole (against fungi) 

was higher than that of flower extracts. There was no inhibition 

observed in case of DMSO.  

 

Table.  3: Antimicrobial activity of flower extracts and standard antibiotics. 

Test microbes 
Zone of inhibition in cm 

Ls Wt Bm Od Str Flu DMSO 

S. aureus 2.2 1.7 1.5 1.4 3.8 NA 0.0 

B. cereus 1.9 1.6 1.4 1.3 3.6 NA 0.0 

E. coli 1.7 1.4 1.2 1.1 2.9 NA 0.0 

V. cholerae 1.7 1.5 1.3 1.2 3.1 NA 0.0 

C. albicans 1.5 1.2 0.0 0.0 NA 3.9 0.0 

C. neoformans 1.7 1.4 1.2 1.2 NA 4.1 0.0 

NA- Not applicable; Str- Streptomycin; Flu- Fluconazole 

 

DISCUSSION 
 

Evidences gathered in recent years suggest the 

involvement of free radicals and other oxidants as the major cause 

of oxidative stress that leads to a variety of diseases and disorders. 

Strong restrictions have been placed on the use of synthetic 

antioxidants such as BHT, BHA, gallates due to their carcinogenic 

potential (Da Silva and Paiva, 2012). This led to an increasing 

interest in natural products having antioxidant properties. Plants 

have been considered as richer sources of antioxidants. 

Polyphenolic compounds including flavonoids have shown to be 

excellent antioxidants due to their proton donating ability. This 

property of polyphenols is attributed to interruption of oxidation 

mechanisms and there by oxidative damage is prevented (Da Silva 

and Paiva 2012; Gulcin et al., 2011; Ebrahimzedeh et al., 2008).  

It has been shown that polyphenolic compounds of plant 

kingdom are one of the most effective antioxidative constituents 

and hence it is important to estimate phenolic contents of extracts 

in order to assess their contribution to antioxidant activity (Choi et 

al., 2007). In the present study, we have estimated total phenolic 

content of flower extracts by FCR method and expressed the 

phenolic content as µg GAE/mg of dry extract. FCR method is one 

of the oldest and commonly used colorimetric techniques for the 

estimation of total phenolic content of a variety of substances 

including plant extracts. Phenolic compounds reacts with FCR 

only under basic conditions (adjusted by sodium carbonate 

solution to pH 10) to form blue complex which has maximum 

absorption near 750nm. Despite the undefined chemical nature of 

FCR, the total phenols assay by FCR is convenient, simple, and 

reproducible. As a result, a large data has been accumulated, and it 

has become a routine assay in studying the phenolic antioxidants 

(Dasgupta and De, 2004; Huang et al., 2005; Chung et al., 2006; 

Harish and Shivanandappa, 2006; Coruh et al., 2007; Ardestani 

and Yazdanparast, 2007; Kekuda et al., 2011; Rekha et al., 2012; 

Junaid et al., 2013a). The total phenolic content, as estimated in 

this study was higher in L. speciosa extract followed by W. 

thrysoidea and others.   

Flavonoids are polyphenolic compounds representing the 

majority of plant secondary metabolites and have shown to possess 

remarkable health promoting effects including antioxidant activity 

(Chua et al., 2011). Aluminium chloride colorimetric estimation is 

commonly used to quantify flavonoid content of plant extracts 

(Zhishen et al., 1999; Penarrieta et al., 2007; Rohman et al., 2010). 

Total flavonoid contents can be determined by reaction with 

sodium nitrite, followed by the development of coloured 

flavonoid-aluminium complex formation using aluminium 

chloride in alkaline condition which can be monitored 

spectrophotometrically at maximum wavelength of 510 nm 

(Rohman et al., 2010). In the present study, the flavonoid contents 

were higher in methanol extract of O. dioica followed by B. 

malabaricum and others.  

DPPH is a stable nitrogen centred free radical having 

maximum absorption at 517nm. On accepting an electron or 

hydrogen atom, it becomes a stable diamagnetic molecule 

(Kaviarasan et al., 2007). We have used DPPH free radical 

scavenging assay in order to determine the radical scavenging 

ability of flower extracts. This assay is one of the most widely 

used in vitro assays for determining the radical scavenging effect 

of extracts. In the presence of an extract capable of donating an 

hydrogen atom, the free radical nature of DPPH is lost and the 

color (purple) changes to yellow (diphenylpicrylhydrazine) 

(Dasgupta and De, 2004; Dixit et al., 2005; Elmastas et al., 2006; 

Coruh et al., 2007; Kaviarasan et al., 2007; Choi et al., 2007; 

Ebrahimzadeh et al., 2008; Inglett and Chen, 2011; Gulcin et al., 

2011; Kekuda et al., 2011; Rekha et al., 2012; Poornima et al., 

2012; Junaid et al., 2013a).  

In the present study, the decrease in DPPH absorption in 

the presence of varying concentrations of flower extracts has been 

monitored at 517nm. It can be noticed that the extracts at high 

concentrations showed significant decrease in the absorption of 

DPPH radicals. Highest scavenging of radical was observed in 

case of L. speciosa extract followed by W. thyrsoidea and others. 

Although the scavenging abilities of flower extracts were lesser 

than that of ascorbic acid, it was evident that the extracts showed 

hydrogen donating ability and therefore the extracts could serve as 

free radical scavengers, acting possibly as primary antioxidants 

(Chung et al., 2006). 
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The measurement of direct reduction of Fe
+3

(CN)6 to 

Fe
+2

(CN)6 was employed in order to evaluate the reducing power 

of flower extracts. It is determined by measuring the absorbance 

resulting from the formation of Perl’s Prussian blue complex on 

addition of excess of ferric ions (Fe
+3

). An increase in absorbance 

at 700nm on increase in extract concentrations indicates reducing 

capacity.  

The reducing properties of antioxidants are generally 

associated with the presence of reductones. Ferric reducing assay 

has been employed by several researchers in order to evaluate 

antioxidant activity of compounds (Yuan et al., 2005; Hinneburg 

et al., 2006; Kim et al., 2006; Barros et al., 2008; Gulcin et al., 

2011; Poornima et al., 2012; Rekha et al., 2012; Junaid et al., 

2013a). In this assay, the presence of reductants (antioxidants) in 

the samples would result in the reduction of Fe
+3

 to Fe
+2

 by 

donating an electron (Chung et al., 2006). The reducing capacity 

of a compound may serve as a significant indicator of its potential 

antioxidant activity (Hsu et al., 2006).  

In the present study, it was observed that the reducing 

powers of all flower extracts increased with the increase of their 

concentrations. Methanol extract of L. speciosa displayed greater 

reducing power than other flower extracts and the higher reducing 

potential could be due to high phenolic and flavonoid contents. It 

is evident from the study that the extracts possess reductive 

potential and could serve as electron donors, terminating the 

radical chain reactions (Chung et al., 2006).  

Flowers are known to possess excellent antioxidant 

properties and the presence of phenolic and flavonoid compounds 

in flowers might play an important role in prevention of oxidative 

damage. Flower extracts of Hemerocallis fulva Linn displayed 

marked in vitro and in vivo antioxidant activities and the 

antioxidant activity was related to the presence of rutin, catechin 

and gallic acid present in the extract (Que et al., 2007). Yang et al. 

(2007) observed marked antioxidant activity of fractions of 

extracts of Camellia sinensis flowers. Antioxidant phytochemicals 

isolated from flowers of Balanophora laxiflora displayed marked 

DPPH radical scavenging activity (Ho et al., 2010).  

Zakizadeh et al. (2011) found marked DPPH radical 

scavenging and ferric reducing activity of flower of Alcea hyrcana 

Grossh. The flower extract of Pyrostegia venusta showed marked 

reducing ability, DPPH and ABTS radical scavenging activity 

(Roy et al., 2011). The flower extract of Juglans regia showed 

DPPH radical scavenging and iron chelating activity (Nabavi et 

al., 2011).  

Usoh et al. (2005) showed the antioxidant efficacy of 

dried flower extracts of Hibiscus sabdariffa L. on Sodium arsenite 

- induced oxidative stress in rats. In the present investigation, we 

have assessed the antioxidant efficacy of the selected flowers by 

DPPH free radical scavenging and ferric reducing assay. Superior 

antioxidant activity was observed in case of L. speciosa extract. A 

positive correlation was observed between the total phenolic 

content of flower extracts and the radical scavenging activity. 

Flower   extracts   containing   high   phenolics   displayed marked  

scavenging and reducing potential and is in justification 

with earlier studies where extracts/plants containing high 

phenolics displayed high scavenging potential (Tilak et al., 2004; 

Coruh et al., 2007; Rekha et al., 2012).    

Medicinal plants have been used for centuries as 

remedies for diseases. Antimicrobials of plant origin have 

enormous therapeutic potential which are due to the presence of 

certain metabolites. During the 2
nd

 half of the 20
th
 century, the 

acceptance of traditional medicine as an alternate form of primary 

healthcare and the drug resistance problems faced by the therapy 

using classical antibiotics led the researchers to investigate 

antimicrobial efficacy of several plants.  

Antimicrobial of plant origin are effective in treating 

diseases and they do not have side effects that are often associated 

with synthetic drugs. The plant components are also shown to be 

effective against drug resistant microbes (Nascimento et al., 2000; 

Ahmad and Beg, 2001; Al-Bakri and Afifi, 2007; Mattana et al., 

2010).  

Plant derived antimicrobials are always the source of 

novel therapeutics and a number of studies have been carried out 

on the efficacy of the plants and plant derived agents against 

infectious microorganisms (Nostro et al., 2000; Ahmad and Beg, 

2001; Rajakaruna et al., 2002; Holetz et al., 2003; Sartoratto et al., 

2004; Duraipandiyan et al., 2006; Manjunatha et al., 2006; Al-

Bakri and Afifi, 2007; Mattana et al., 2010; Tellez et al., 2010; 

Pathak et al., 2012).  

In our study, the antimicrobial efficacy of L. speciosa 

and W. thyrsoidea extracts was marked than other extracts. Gram 

negative bacteria are generally more resistant than Gram positive 

bacteria due to the presence of outer membrane which will resist 

the entry of many substances including antibiotics (Raj et al., 

2012). In the present study, Gram positive bacteria have shown 

higher susceptibility to flower extracts. S. aureus was found to be 

highly susceptible to flower extracts. Similar results were observed 

in case of flower extract of Hibiscus rosa-sinensis by Uddin et al. 

(2010).  

Solvent extracts and purified components of flowers are 

shown to possess antimicrobial activity. The essential oil of Leea 

indica flowers showed inhibitory activity against pathogenic 

bacteria and fungi (Srinivasan et al., 2009). Methanolic extract of 

Thespesia populnea flower showed dose dependent inhibition of 

bacteria (Saravanakumar et al., 2009). The ethanol extract of 

flower of Crotalaria juncea was found to possess antibacterial 

activity against a panel of Gram positive and Gram negative 

bacteria (Chouhan and Singh, 2010).  

Bergenin isolated from the flowers of Peltophorum 

pterocarpum showed antifungal activity against a panel of fungi 

including human dermatophytic fungi (Raj et al., 2012). Edziri et 

al. (2012) showed antimicrobial activity of two flavonoids isolated 

from flowers of Retama raetam. In our study, the higher inhibitory 

efficacy of extracts might be related to their phenolic and 

flavonoid content as L. speciosa displaying high phenolic content 

also showed marked antimicrobial activity.  
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CONCLUSIONS 
 

The present study revealed a marked antioxidant and 

antimicrobial potential of flower extracts. These flowers can be 

used as a remedy for treatment of infectious diseases and for 

prevention and treatment of oxidative damage caused by free 

radicals.   

The antimicrobial and antioxidant activity of flower 

extracts might be attributed to the presence of phenolic and 

flavonoids. Further, isolation of active phytochemicals from these 

flower extracts and determination of their bio-efficacies are under 

progress. 
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