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ABSTRACT 
Microorganisms are the primary source of indoor air contamination. The qualities of airborne myco 
flora in five schools of Nagpur city, India were studied. Microbial monitoring of such environment 
is important for the health of the children and teachers .The indoor air quality and ventilation in 
school building may affect the health of the children, teachers and other working staff. For the 
present study, air samples were collected by personal air sampler with the help of air motor for 30 
minutes from five schools during June to September i.e. Rainy season. The predominant fungi 
investigated were Aspergillus sp. and Penicillum sp., Antifungal activities were screened by disc 
diffusion method of Aq. methanolic extracts of plant parts of both the plants. The results showed 
that the extracts of roots of Vetiveria zizanoides and roots rhizomes of Cyperus rotundus have more 
antifungal activities than other extracts. Phytochemical screening of both plants revealed the 
presence of phytochemicals such as tannins, flavonoids and alkaloids etc.The studies of airborne 
fungal flora help to creates social awareness of the school atmosphere. Fumigation of plant extracts 
or plant parts helps to maintain hygienic condition in the class rooms where the children belongs to 
12 to 15trs of age groups spent their time during rainy season. 

Key Words : Airborne fungi, Indoor air, Air sampler, Antifungal activities, hygienic 
condition, Phytochemical, Schools 

 

INTRODUCTION 
Plants are known to contain innumerable biolog-
ically active compounds. Medicinal plants are 
valuable natural resources and regarded as poten-
tially safe or green drugs. They have been 
playing an important role in alleviating human 
sufferings by containing herbal medicines in the 
primary health care systems of rural and remote 
hilly areas. Plant based drugs have got a wild 
application in folk medicines. Medicinal plants 
have been used for years in daily life, to treat 
diseases all over the world. It is well known that 
some plants containing active compounds are 
able to inhibit the microbial growth. Plants synth-
esize secondary metabolites which proved to be 
the most important group of compounds that sho-
wed wide range of antibacterial and antifungal 
activities. These plant compounds used to control  

the microbial growth and survival of the host.1 
Fungi readily enter indoor environments by 
circulating through doorways, window and 
ventilation systems etc. Spores in the air also 
deposit on people, animals, bags and pets. They 
are common carriers of fungi into indoor 
environment. The most common indoor fungi are 
Cladosporium, Penicillum, Aspergillus and 
Alternaria etc.2 For the present study of 
antifungal activities, these plant were selected i.e. 
Cyperus rotundus and Vetiveria zizanoides 
against some fungi. 
Cyperus rotundus L. (Family Cyperaceae) also 
known as purple nut sedge or nut grass or 
nagarmotha is common perennial weed with 
slender, 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 while inside with characteristic odour. 
The  stems  grow  25 cm  tall  and  the  leaves are  *Author for correspondence 
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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.3-6 
Vetiveria zizanoides L. (Family Poaceae) also 
known as Khus, is densely tufted perennial 
grass with rootstock branching and spongy 
aromatic roots. Its clums are erect 0.5-3 m tall 
and glabrous. 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, 15-30cm 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 glumes 
are equal and thinly cactaceous to the 
membrane, lower 2-keeled with boat shaped, 3 
neewed and acutely keeled. The lower floral 
glumes hyaline has an upper linear stipe. The 
sessile spikeletes are about 5mm long, 
somewhat flattened laterally, bearing short 
sharp spines and hermaphrodite with 3 stamens 
and 2 plumose stigmas each. The glumes or 
chafflike bracts of the sessile spikeletes are also 
5mm long and are described as acuminate, 
coriaceous, nerveless, papillose and spinose, the 
bracts with flowers in their axes are about 3-5 
mm long, acuminate, inrolled and margin is 
scarious (thin, dry and membraneous). Stigmas 
are exerted laterally and usually located low 
down and they are longer than the style. The 
pollen grain is oblong, obtuse, dorsally and 
slightly compressed. The pales or caryopsis 
usually not seen. The pedicellate spikeletes are 
slightly smaller than the sessile spikelet.7 

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 
districts of Maharashtra, India respectively. 

Processing of plant material 
The leaf, stem root, rhizome and inflorescence 
of 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 time of use8 
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 powered form. The dried 
extracts weighed and kept in labeled sterile 
bottles. The extracts were suspended in 
Dimethyl Sulfoxide (DMSO) and used for 
screening the antifungal activities. 
Phytochemical screening 
The secondary metabolites such as alkaloids, 
flavonoides, tannis, terpenoides were screened 
according to the standard phytochemical 
methods.9 
Sample collection 
Samples of atmospheric air for mycological 
determinations were collected from five schools 
of Nagpur city. Air samples were collected by 
self designed air sampler, which is consisting 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 inoculating on the particular 
Czapek’s Dox media for fungi in triplicate. After 
inoculation colonies of fungi are allowed to grow 
on Czapek’s Dox culture media at 26°C 
temperature over 3-7 days and then identified 
and maintain pure culture. Slides were prepared 
using lacto phenol cotton blue to identify fungi. 
Isolated fungi were identified and classified on 
the basis of cultural and morphological 
characters with the help of authentic literature. 
Culture media 
Fungi were collected from schools that 
maintained on Czapek’s Dox media as a pure 
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culture and antifungal activities studied on 
Sabouraud’s media.10,11 
Antifungal assay 
The antifungal activities were performed by 
agar disc diffusion method. The sterilized 
autoclaved Sabouraud’s Agar medium was 
inoculated with the inoculums of Aspergillus 
niger and A. fumigatus (10ul/10ml) and 
mixture was transferred to sterile petriplates 
(10ml/petriplate) 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 stand 
antifungal agent, Clotrimazole was used as 
positive control were placed on surface of agar 
plates . The disc dipped in DMSO was used as 
negative control. The plates were allowed to 
diffuse at room temperature for 2 hrs.and then 
incubated at 37ºC for 24 hrs. and observed for 
antifungal activities. 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 as showed in 
Table 1.11-13  

Table 1 : Antifungal activities of aqueous methanolic extracts of all parts of C. rotundus and 
V.zizanoides 

S/N Name of  plant Name of plant 
part 

Zone of inhibition 
(mm)of  Aspergillus 

niger 

Zone of inhibition 
(mm) of Aspergillus 

fumigatus 
 
 

1. 

 
 

C. rotundus 

Rhizome 20 15 
Root 22 20 
Leaf 10 10 
Stem - - 
Inflorescence 12 - 

 
2. 

 
V. zizanoides 

Root 18 15 
Leaf 10 10 
Inflorescence - - 

3. Positive control Clotrimazole 40 35 
4. Negative control DMSO - - 

(-) = Not detected. 

RESULTS AND DISCUSSION 
The Table 1 shows the inhibitory effects of 
aqueous methanol extracts of C.rotundus and 
V.zizanoides on A. niger and A. fumigates. The 
positive control clotrimazole showed 40mm 
inhibitory zone in A.niger while 35 mm 
inhibitory zone in A. fumigatus . It indicates that 
A.niger is more sensitive. And it has more 
antifungal activities than the A. fumigatus in all 
aqueous methanolic extracts of both plants i.e. C. 
rotundus and V. zizanoides. 
Antifungal activities of A. niger 
The root extracts of C. rotundus showed the 
maximum inhibitory effect i.e. 22 mm which is 
lower than the positive control. The stem extracts 
don’t have any inhibitory impact of A. niger .The 
leaf  extracts  showed 10 mm while inflorescence  

extracts showed 12 mm .The rhizome extracts 
have higher values i.e. 20mm but 2mm short of 
that of roots. The extracts of V. zizanoides too 
showed same trend of inhibitory effect but 
slightly lower than that of C. rotundus. The root 
extracts showed 18mm inhibitory effect while 
that of leaf had 10mm .The inflorescence did not 
show any inhibitory effect. 

Antifungal activities of Aspergillus fumigatus 
In A. fumigatus also, the trend of inhibitory effect 
is same but the impact is found slight lower. The 
root extracts showed maximum impact i.e. 20 
mm inhibitory effect followed by rhizome 15mm 
and leaf 10mm. The extracts of stem and 
inflorescence did not show any inhibitory effect 
at all. The root extracts of V. zizanoides 
showed15mm inhibitory effect followed by leaf 
10mm. Here also in inflorescence did not show 
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any inhibitory effect at all. Phytochemical 
analysis of the extracts are given in Table 2. The 
tannis, Flavonoids and alkaloids and terpenoides 
present in all parts of plants in both C. rotundus 
and V. zizanoides. Saponis were absent in stem 

and inflorescence in case of C. rotundus. The 
phenol and phenolic acid are present in the lower 
i.e. rhizomes and roots in both plants. These 
phytochemicals (either individually or 
combination) exert antifungal activities. 14,16 

Table 2 : Phytochemical screening of aqueous methanol extracts of C. rotundus and V. 
zizanoides 

S/N Name of 
compound C. rotundus V. zizanoides 

  Rhizome Root Leaf Stem Infl. Root Leaf Infl
. 

1. Phenol + + - - - + - - 
2. Phenolic Acid + + - - - + - - 
3. Terpenoides  + + + + + + + + 
4. Saponins + + + - - + + + 
5. Alkaloids + + + + + + + + 
6. Flavonoides + + + + + + + + 
7. Tannin + + + + + + + + 

(+) = Present; (-) = Absent.

CONCLUSION 
Our investigation established the Phytochemical 
contents of both plants C. rotundus and V. 
zizanoides by screening of its aqueous 
methanolic extracts. The results obtained show 
that the extracts of inflorescence and stem do not 
have inhibitory effect on both Aspergillus sp. It 
indicates that terpenoides, saponins, alkaloids 
flavonoids and tannins cannot inhibit the growth 
of Aspergillus at the used concentration. The 
extracts of roots and rhizomes had maximum 
inhibitory effect, it shows that phenol and 
phenolic acid along with other constituents 
shows inhibitory effect on Aspergillus. 
Fumigation of class room with dried root and 
rhizomes powder of C. rotundus or V. zizanoides 
during rainy season have proved to protect the 
children from fungal infection and other 
pulmonary diseases caused by Aspergillus sp. 
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The birds and bees and the flowers and trees 
are for everyone to see, but not to seize 

  I Good Environment is good health 

Air Pollution causes health hazards 

                                                                 Recycle every drop of Water 

 


