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 There is a continuous and urgent need to discover new antimicrobial 
compounds with novel mechanisms of action because there has been an 
alarming increase in the incidence of new and re-emerging infectious diseases 
in recent times. Current research on natural molecules and products primarily 
focuses on plants as therapeutic agents for various conditions, including 
infectious diseases since they can be sourced more easily and selected on the 
basis of their ethno-medicinal use. In the present investigation, an attempt was 
made to screen aniseeds (Pimpinella anisum L.) for phytoconstituents and also 
to analyze its antimicrobial potential of the Me (crude methanolic extract) and 
the phenolics rich fraction of the extract against four pathogenic micro-
organisms viz. two bacteria - S. aureus, E. coli, and two fungi - P. notatum and F. 
oxysporum. The results of quantitative phytochemical screening revealed higher 
levels of phenolics (0.63 g and 0.77 g), flavonoids (0.32 g and 0.45 g) and 
flavonols (0.47 g and 0.55 g), in Me and Ea (ethyl acetate fraction), respectively. 
Antimicrobial studies by agar well diffusion method using the methanolic 
extract and ethyl acetate fraction of aniseeds showed wide spectrum of 
antibacterial and antifungal activities against all the tested pathogens. The 
maximum zone of inhibition was observed in Ea compared to Me, possibly 
owing to the presence of higher amounts of phenolics, flavonoids, and flavonols. 
Thus, the findings in the present investigation suggests the need for further 
studies that may lead the characterization of some valuable compound that can 
be used to formulate new, different and more potent antimicrobial drugs of 
natural origin. 
 
Keywords: Natural products, phytoconstituents, antimicrobial activity, 
aniseeds, Pimpinella anisum. 

INTRODUCTION 

Medicinal plants represent a rich source of 
antimicrobial agents. Plants are used medicinally in 
different countries and are a source of many potent 
and powerful drugs. A wide range of medicinal plant 

parts and extracts are used as raw drugs and they 
possess varied medicinal properties. The different 
parts used include root, stem, flower, fruit, twigs 
exudates and modified plants. While some of these raw 
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drugs are collected in smaller quantities by the local 
communities and folk healers for local use, many other 
raw drugs are traded in the market as the raw material 
for many herbal industries. Although hundreds of plant 
species have been tested for antimicrobial properties, 
the vast majority of have not been adequately 
evaluated (Mahesh and Satish, 2008). Considering the 
vast potentiality of plants as sources for antimicrobial 
drugs with reference to antibacterial and antifungal 
agents, a systematic investigation was undertaken to 
screen aniseeds (Pimpinella anisum L.) for 
antibacterial and antifungal activity. 

Aniseed (Pimpinella anisum L.) is a herb which has 
been in use in the traditional system of medicine in a 
variety of preparations. Aniseeds possess expectorant, 
antispasmodic, carminative, antiseptic, anti-microbial 
and parasiticidal properties (Andallu and Rajeshwari, 
2011). In traditional medicine, the seeds are used 
internally for bronchial catarrh, pertussis, spasmodic 
cough, and flatulent colic, and externally for 
pediculosis and scabies. Furthermore, it is used as an 
estrogenic agent. It increases milk secretion, and 
promotes menstruation (Barnes et al., 2002; Shobha 
and Andallu, 2014). However, scientific information on 
antimicrobial properties of spices, though widely used 
in culinary and medicine, is still fragmentary. Since 
aniseeds have been used as spice in India since very 
early times, present investigation on antimicrobial 
activity of aniseeds will not only be useful but also 
helpful in documenting and authenticating the 
traditional wisdom. 
 
 
MATERIALS AND METHODS 

Materials 

All the chemicals and solvents were of analytical grade 
from Sisco Researcch Laboratories (SRL, Mumbai), E-
Merck (Mumbai) and HiMedia (Telangana). Cyberlab 
double beam UV-VIS spectrophotometer, laminar flow 
hood (Clean air, India) and BOD incubator (Bio-
Technics, Mumbai) were used for the study. 
 
Procurement of plant material and preparation of 
extracts 

The dried fruits of aniseeds (Pimpinella anisum L.) 
were purchased in one lot, from local market of 
Anantapur, India. The plant was dried, powdered, and 
extracted with 80% methanol (Me), thrice (1:1, w/v) at 
room temperature (Petra et al., 1999). The combined 
extract was concentrated in a vacuum evaporator. A 
part of methanolic extract designated as “Me” extract 

was used for investigation, and the rest of the extract 
was dissolved in water and fractionated successively 
(Fig. 1) with the solvents of increasing order of 
polarity, viz. hexane (He), benzene (Be), ethyl acetate 
(Ea), n-butanol (nBu) and water (Aq) and each extract 
was evaporated to dryness (Hashim et al., 2005).  

 

Figure 1: Preparation of fractions of methanolic extract 
of aniseeds (Pimpinella anisum L.) 

 
Phytochemical analyses 

Total phenolics 

Total phenolic content was determined by Folin–
Ciocalteu (FC) method (Singleton and Rossi, 1965).  To 
500 µL of various test samples viz; Me extract, He, Be, 
Ea, nBu and Aq fractions of aniseeds, 2.5 mL of FC 
reagent (1:10), 2.5 mL of 7.5% sodium carbonate 
solution were added, mixed and left at room 
temperature for 2 hrs and absorbance of the developed 
blue colour was read at 765 nm. Gallic acid was used as 
a standard at different concentrations (50-500 µg/mL) 
and treated in a similar way as the test. Polyphenolic 
content was expressed as grams of gallic acid 
equivalents per 100 g extract from the calibration 
graph. 

Total flavonoids 

The flavonoid content of various test samples of 
aniseeds was estimated by the aluminium trichloride 
(AlCl3) method (Chang et al., 2002). To 0.5 mL of each 
test samples of aniseeds in methanol, 1.5 mL of 
methanol, 0.1 mL of AlCl3, 0.1 mL of 1M potassium 
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acetate and 2.8 mL of distilled water were added. The 
mixture was kept at room temperature for 30 min and 
the absorbance of the reaction mixture was measured 
at 415 nm using Cyberlab double beam 
spectrophotometer. Rutin was used as standard at the 
concentration (100-500 µg/mL) and a calibration 
curve was plotted and sample concentration was 
extrapolated from the graph.   

Total flavonols 

The total flavonol content was determined by AlCl3 

method (Kumaran and Karunakaran, 2006) with some 
modifications using rutin as a standard compound. 
This method is based on the formation of complex with 
maximum absorbance at 440 nm. Briefly, to 1 mL of 
various test samples of aniseeds, 1 mL AlCl3 
(20mg/ml) and 3 mL sodium acetate (50 mg/mL) 
were added and the absorbance at 440 nm was read 
after 2.5 hrs. The absorbance of standard rutin (0.5 
mg/mL) in methanol was measured under similar 
conditions. All the determinations were carried out in 
triplicates. The amount of flavonols in test samples as 
rutin equivalents (RE) was calculated using the 
formula:   

  
    

    
 

Where ‘X’ is the flavonoid content, mg/g test samples 
in RE, ‘A’ is the absorption of test samples solution, ‘Ao’ 
is the absorption of standard rutin solution, ‘M’ is the 
weight of crude test sample in mg and ‘Mo’ is the 
weight of rutin in the solution in mg. 

Assessment of antimicrobial activity 

Agar well diffusion method 

Four pathogenic micro-organisms, two bacteria - S. 
aureus, E. coli, and two fungi - P. notatum and F. 
oxysporum were obtained from Defence Food Research 
Laboratory (DFRL), Mysore. The S. aureus, E. coli were 
sub-cultured in Mueller Hinton agar and incubated at 
37°C for 24 hrs, while P. notatum and F. oxysporum 
were sub-cultured in potato dextrose agar at 30°C for 
48 hrs. Antimicrobial activity of methanolic extract and 
ethyl acetate fraction of aniseeds was determined by 
the agar well diffusion method (Okeke et al., 2001).  

A plate of each microorganism was taken and a 
minimum of four or five colonies were touched with 
the sterile loop and transferred into normal saline 
(0.9% NaCl) under aseptic conditions. A 100 µL 
volume of both test sample and standard (100 μg/mL) 
was propelled directly into the wells (in duplicates) of 

the inoculated Mueller Hinton agar media plates and 
potato dextrose agar for each test organism 
respectively. The plates were allowed to stand for 10 
min for diffusion of the extract to take place and 
incubated at 37°C for 24 hrs in case of bacteria and 
30°C for 48 hrs in case of fungi (Aneja et al., 2009). 
Sterile DMSO served as negative control, ampicillin and 
nystatin served as positive controls. The antimicrobial 
activity, indicated by the formation of an inhibition 
zone surrounded the well containing the test sample. 
The experiments were performed in triplicate and the 
mean values of the diameter of inhibition zones (mm) 
with ± standard error of means were calculated.  
 
 

RESULTS AND DISCUSSION 

Phytochemical screening 

The results of phytochemicals viz; total phenolics, total 
flavonoids, total flavonols estimated in the methanolic 
extract, hexane, benzene, ethyl acetate, n-butanol and 
aqueous fractions of methanolic extract of aniseeds are 
presented in Table 1. Among all the fractions, ethyl 
acetate fraction of aniseeds possessed highest amounts 
of polyphenolic compounds (polyphenols, flavonoids 
and flavonols) followed by methanolic extract, n-
butanol, benzene, hexane and aqueous fractions, and 
hence ethyl acetate fraction was tested for 
antimicrobial activity and compared with that of multi-
component methanolic extract. 

Table 1: Results of phytochemicals analyses of various 
solvent extracts of aniseeds 

Extracts 

 

Total phenolic 

(g/100g) GAE 

Total 
flavonoids 

(g/100g) RE 

Total 
flavonols 

(g/100g) RE 

Methanol 0.63±2.3 0.32±0.9 0.47±1.9 

Hexane 0.16±2.9 0.20±0.5 0.24±0.5 

Benzene 0.23±0.6 0.27±1.4 0.34±0.3 

Ethyl acetate 0.77±0.3 0.45±1.6 0.55±0.1 

n-butanol 0.42±1.7 0.15±1.1 0.41±0.9 

Aqueous 0.15±2.1 0.07±1.7 0.08±1.4 
Values are mean ± SEM of three replicates 

 
 
Antimicrobial activity 

In the present investigation, Ea fraction showed 
highest antibacterial and antifungal activities with 
inhibition zones of 6.8 mm and 5.9 mm against E. coli 
and S. aureus and 7.6 mm and 8.5 mm against P. 
notatum and F. oxysporum respectively followed by Me 
extract having inhibition zones of 4.9 mm and 3.6 mm 
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against E.coli and S.aureus and 5.7 mm and 4.9 mm 
against P. notatum and F. oxysporum, respectively. 
However, both the samples showed lesser activity 
compared to antibiotics used as positive controls viz. 
gentamycin against bacteria and nystatin against fungi 
(Table 2). 

Table 2: Zone of inhibitions of methanolic extract, ethyl 
acetate fraction and the antibiotics [gentamycin (bacteria) 
and nystatin (fungi)]. 

 

Organisms Zone of inhibition (mm) 

Me Ea Ge Ny 

Bacteria 

E. coli 

 

4.9±0.16 

 

6.8±0.2 

 

12.1±0.14 

 

- 

S. aureus 3.6±0.19 5.9±0.07 13.9±0.09 - 

     

Fungi 

P. notatum 

 

5.7±1.2 

 

7.6±0.2 

 

- 

 

11.7±1.1 

F.oxysporum 4.9±0.6 8.5±0.5 - 10.2±0.5 
Values represent zone of inhibition in mm and are mean ± SEM of three 

replicates, p = 0.001; Ge = Gentamycin; Ny = Nastatin 

Agar well diffusion assay is widely used for the 
evaluation of antimicrobial activity of medicinal plants 
(Irshad et al., 2011a). The screening of plant products 
for antimicrobial activity had shown that many plants 
represent a potential source of novel antibiotic 
prototypes. There has been an increasing incidence of 
multiple resistances in human pathogenic 
microorganisms in recent years largely due to 
indiscriminate use of commercial antimicrobial drugs 
commonly employed in the treatment of infectious 
diseases. This has forced the scientists to search for 

new antimicrobial substances from various sources 
like plants (Selvamohan et al., 2012).  

In the present investigation, the antimicrobial activity 
exhibited by Me extract and Ea fraction could be 
attributed to phenolic compounds such as flavonoids, 
tannins as reported by Edeoga et al. (2005) that the 
bioactive constituents in plants such as phenolic 
compounds- tannins, flavonoids possess antimicrobial 
properties. 
 
 
CONCLUSION 

Phytochemical screening proved aniseeds to be 
storehouse of phytochemicals including phenolics 
(0.63g in Me extract, 0.77g in Ea fraction), flavonoids 
(0.32g in Me extract, 0.45g in Ea fraction) and 
flavonols (0.47g in Me extract, 0.55g in Ea fraction), 
which are secondary metabolites with known 
pharmacological effects. Ethyl acetate fraction showed 
very good antimicrobial potential when compared to 
methanolic extract against all the four pathogens 
tested proving aniseeds to be a good source of 
antimicrobial agents. Thus, compounds in aniseeds 
could be lead molecules for the development of 
antimicrobial drugs in the pharmaceutical industries. 
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