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ABSTRACT  

Microorganisms are the primary sources of 
indoor air contamination. Microbial 
monitoring of such environment is important 
for the health of people. In this study 
presence of various kinds of microorganisms 
in kitchen of two different zones of Nagpur 
city were studied. For the present study air 
samples were collected by personal sampler 
with the help of air motor for 30 minutes 
from two sites of Nagpur city. Bacteria were 
isolated on LB media. Antibacterial activity 
was screened by disc diffusion method of 
Aq. Methanolic extract of Cyperus rotundus 
and Vetiveria zizanoides. The result showed 
that the extract of Root of Vetiveria 
zizanoides, and Inflorescence, Leaf and 
Stem of Cyperus rotundus shows more 
activity than others.  

Keywords: Airborne bacteria ⏐ Indoor air ⏐ Air 
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INTRODUCTION 

Air, contains significant number of 
microorganisms acting as a medium for their 
transmission or dispersal. Microorganisms 
are abundant in the earth’s atmosphere as 
particles. They include bacteria, fungi and 
algal cell. The composition and 
concentration of these particles are generally 
related to man’s activities. Microorganisms 
are the primary sources of indoor air 
contamination. The indoor air environment 
can potentially place peoples at greater risk 
than the outside environment, because 
enclosed spaces can confine aerosols and 
allow than to build up to infectious levels. 
Bioaerosols are airborne particles that are 
living (Bacteria, viruses and Fungi) or 
originate from living organisms, which are 
ranging in size from 1.0 to 5.0 µm generally 
remain in the air, whereas larger particles 
are deposited on surfaces. Homes are an 
important indoor environment for spread of 
airborne pathogens to the people, where they 
spend most of the time. For the further study 
air samples were collected from the different 
zones of Nagpur city, particularly kitchens 
of homes. In the domestic environment, the 
kitchen is particularly important in 
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spreading infectious diseases. Bacterial load 
of hand towels, steel sinks, chopping board 
and working surfaces were implicated to be 
the frequent sites. Raw material is probably 
the main source of contamination in the 
kitchen, the area surrounding the kitchen 
could also act as sources of free living 
populations of bacteria. Food residues 
together with the moisture offer a favorable 
environment for bacterial and fungal growth. 
These studies have revealed that domestic 
kitchen sites have been found repeatedly 
contaminated with a variety of bacterial 
contaminants. Wet areas including sponges, 
dishcloths and sink drains continually 
appear to act as reservoir that harbours and 
encourages growth of potential pathogens. 
There were two objectives of this study i.e. 
a) It was to evaluate, with respect to 
microbial status of air & b) to find the 
antibacterial effects of plants extracts on 
particular bacteria which were commonly 
observed from the kitchens. For the present 
study of antibacterial activity, following 
plants were selected i.e. Cyperus rotundus 
and Vetiveria zizanoides against some 
bacteria which were collected from the 
different homes. 

Cyperus rotundus L. (Family Cyperaceae) 
also known as purple nut sedge or nut grass 
or Nagarmotha is common perennial weed 
with slender scaly creeping rhizomes, 
bulbous at the base and arising singly from 
the tubers which are about 1-3 cm long. The 
tubers are externally blackish in colour and 
reddish white inside with characteristic 
odour. The stems grow 25 cm tall and the 

leaves are linear, dark green and grooved on 
the upper surface. Inflorescences are small 
with 2-4 bracts, consting of tiny flowers 
with a red –brown husk. The nut is three –
angled, oblong, ovate, yellow in colour and 
black when ripe.  

Vetiveria zizanoides L. (Family Poaceae) 
also known as Khus, is densely tufted 
perennial grass with rootstock branching and 
spongy aromatic roots. The leaves are basal 
and cauline with relatively stiff, linear, 
acute, elongate blades, 30—90 cm long and 
4-10 mm wide erect rigid, firm, spongy 
usually glabrous, more or less hairy, 
splitting along midrib apically and revolute, 
rough margins with spines. The panicles is 
oblong, loose, irregular type of compound 
inflorescence, 15-30 cm long and comprise 
numerous racemose, spike-like branches and 
usually purple with the rachis or stem 
disarticulating at base of sessile spikelet. 
The spikeletes are dorsally compressed and 
paired, one being sessile and perfect, the 
other pedicellate and staminate or neuter. 
The pales or caryopsis usually not seen. The 
pedicellate spikeletes are slightly smaller 
than the sessile spikelet.  

MATERIAL AND METHODS: 

Collection of plant materials: - The fresh 
plant of Cyperus rotundus and Vetiveria 
zizanoides was collected in the month of 
July 2010 from nearby Nagpur and 
Bhandara District of Maharashtra, India 
respectively. 

Processing of Plant material The leaf, stem 
root, Rhizome & inflorescence of 



 

[ISSN 0975 - 6272]              Balpande and Cherian 

 

Volume II Number 2 2011 [85 - 90] 

87Antibacterial activity of plant extracts of Cyperus rotundus and Vetiveria zizanoides on the air borne micro-organisms

C.rotundus and the root, leaf and 
inflorescence of V.zizanoides was cleaned 
and shade dried over a period of two weeks. 
The dried samples were milled into fine 
powder with the help of mixer and blender 
and sieved .Finally the powders were kept 
separately in air tight container until the 
analysis.  

Preparation of Extracts The dried coarse 
power (20gm) was extracted in soxhlet 
apparatus in 200ml aqueous methanol (4:1) 
for 24 hrs. After extracts were filtered and 
concentrated using evaporator and freeze 
dried to powdered form. The dried extracts 
weighed and kept in labeled sterile bottles. 
The extracts were suspended in Aq.methanol 
and used for screening the antibacterial 
activity.  

Sample collection Samples of atmospheric 
air for bacteriological determinations were 
collected from different homes of Nagpur 
city. Air samples were collected by self 
designed air sampler, which consist of a 
conical flask, rubber cork with inlet and 
outlet glass tube and air motor. 20 ml 
Autoclaved distill water is used as a 
collection medium in a conical flask. Used 
separate flask set for each sample. The 
samplers operate by drawing air through an 
inlet tube. Air motor was made on for 5 
minute before taking each sample.  2ml of 
the liquid sample were inoculated on the  
Nutrient agar media for Bacterial growth in 
triplicate. After inoculation colonies of 
bacteria are allowed to grow on Nutrient 
agar culture media at 37°C temperature over 

24 hrs and then isolates were maintained on 
Nutrient agar slants as a pure culture. The 
bacteria were identified by using laboratory 
methods which include gram staining and 
biochemical tests. Antibacterial activity was 
studied on LB agar media.  

ANTI-BACTERIAL ASSAY 

The anti-bacterial activity of plant extracts 
of both plants were studied by agar disc 
diffusion method. Inoculums were prepared 
by inoculating loopful culture of both type 
of bacteria into 10 ml nutrient broth and 
incubating overnight at 37°C for 24 hrs. The 
sterilized autoclaved LB Agar medium was 
inoculated with the inoculums of Bacillus 
spp. and Staphylococcus spp. (10µl/10ml) 
and mixture was transferred to sterile 
petriplates (10ml/petriplates) and allowed to 
solidify. Sterile disc of 5mm in diameter 
(made from whatmann filter paper 
previously sterilized in UV light) dipped in 
specified concentration of all parts of 
extracts (100mg/ml) and standard 
antibacterial agent, Streptomycin was used 
as positive control were placed on surface of 
agar plates . The disc dipped in Aq.methanol 
was used as negative control. The plates 
were allowed to diffuse at room temperature 
for 2 hrs.and then plates were incubated at 
37º for 24 hrs. and observed for antibacterial 
activity. The diameter of zone of inhibition 
were measured in mm and compared with 
that of standared. The Experiments were 
repeated three times and the mean values of 
zone of inhibition were tabulated. 
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Determination of MIC and Bactericidal 
Activity 

Minimum inhibitory concentration (MIC) 
was determined by the tube dilution method 
using nutrient broth. The dilution was taken 
as 10 to 100 mg/ml.The bactericidal activity 
of the minimum inhibitory amounts was 

determined by spreading o.1 ml of the 
appropriately diluted broth culture of the 
MIC tubes, on nutrient agar plates. The 
petriplates were incubated at 37ºC for 18-24 
hrs. The lowest concentration of extract that 
inhibited visible growth on agar called as 
MIC. 

 

RESULT AND DISCUSSION 

The results of antibacterial activity of 
aqueous Methanolic extracts of C.rotundus 
and V.zizanoides were given in table 1.The 
extracts of different parts of the plants 
shows different potential in antibacterial 
activities. In case of C.rotundus the extracts 
of aerial parts showed more antibacterial 
activity than its underground parts. It’s just 
opposite in V.zizanoides. 

In C.rotundus the extracts of rhizome do not 
have any antibacterial activity on the 
selected Bacillus spp. and Staphylococcus 
spp.Its root extract showed very negligible 
inhibitory zone i.e. 02.0 mm while its stem 
extracts showed considerable antibacterial 
activity i.e. 10 mm inhibition on Bacillus 
spp. and 8 mm on Staphylococcus spp. The 

leaf extract showed 13 mm inhibition zone 
while that of inflorescence showed the 
highest inhibitory effect is 15 mm on 
Bacillus spp. Its effect on Staphylococcus 
spp. is slightly less i.e. 8.0 mm and 10.0mm 
inhibition .The trend on the antibacterial 
property by the extracts is same in both the 
bacterial spp. but the intensity varies on the 
type of bacteria comparison with positive 
control. The result indicates that the active 
principle of the extract which have the 
antibiotic property is synthesized in the 
active live cells or the meristematic cells 
which are in more quantity in the young 
leaves and the inflorescence .This active 
principle either gets disintegrated or looses 
its antibacterial capability as the cells 
became older. 

 
Sr.no. Name of  Plant Name of Plant Part Zone of Inhibition (mm) of 

Bacillus spp.
Zone of Inhibition (mm) of 

Staphylococcus spp.
 
 

1. 

 
 

C.rotundus 

Rhizome -- -- 
Root 02.0 02.0 
Stem 10.0 08.0 
Leaf 13.0 08.0 
Inflorescence 15.0 10.0 

2. V.zizanoides Root 10.0 07.0 
  Leaf 03.0 04.0 
  Inflorescence NA NA 

3. Positive Control Streptomycin 30.0 25.0 
4. Negative Control Aq.methanol NA NA 

(NA) = No activity.  

Table:-1: Antibacterial activity of Aq.Methanolic 
extracts of all parts of C.rotundus and V.zizanoides
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In    V. zizanoides the extracts of roots showed 
maximum antibacterial activity i.e. 10 mm on 
Bacillus spp. and 7 mm on Staphylococcus 
spp. Its leaf extract showed very less 
inhibition zone i.e. 3 mm on Bacillus spp. and 
4 mm on Staphylococcus spp. Its 
inflorescence extract do not showed any 
antibacterial activity at all. This result 
indicates that the active principle must have 
been synthesized in the leaf and gets 
transferred to the roots along with the food. It 
higher molecular weight must have speed up 
its transportation to roots while some amount 
may have retained in the leaf due to 
horizontal posture of leaf. Both plants showed 
less than 50% inhibition effect than the 
positive control. The extract may contain 
several types of substances which could 
dissolve in methanol. Some of it may nullify 
the antibacterial activity of the principle 
compound. The positive control has the 
Streptomycin in pure form. Minimum 
inhibitory concentration (MIC) was observed 
in dilution 70 to 100 mg/ml. 

                                                                                                                                                                                    

CONCLUSION 

The aqueous Methanolic extracts of rhizome 
of C.rotundus and inflorescence of   V. 
zizanoides. do not have any antibacterial 
property. The maximum antibiotic property 
were shown by the extracts of inflorescence in 
C. rotundus and roots of V.zizanoides .The 
fumigation of kitchens and rooms of houses 
with inflorescence of C. rotundus or roots of 
V.zizanoides helps to reduce the population of 
Bacillus spp. Staphylococcus spp. in the air to 
give a healthy environment. The present study 

also reiterates the importance of fumigation 
techniques for various disease practiced by 
our ancestors. 
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