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Abstract—Botanical fungicides are emerging as potential option for
having environmental friendly management. Chemical and
biochemical advances had helped in extraction and biological
characterization of main active ingredients of currently used
botanical control agents. These botanicals are of immense
importance as they are ecofriendly in nature and cost effective. The
present work was an approach towards the development of
ecofriendly antifungal compound for controlling plant diseases
caused by Alternariaalternata. Antifungal potential was analysed by
MIC and MFC and characterization of extract was done by GCMS
analysis. Ethanolic extract of Partheniumhysterophorus was used for
MIC and MFC analysis. The MIC was found to be 12.5 mg/ml and
MFC 50 mg/ml respectively for all isolated strains of
Alternariaalternata. GCMS analysis revealed the presence of 1, 2-
Benzenecarboxylic acid, bis (2-methylpropylacid) bis (2-
methylpropyl) ester (9.95%), Azuleno (4,5-b) furan-2,9-dione, 9a-
(acetyloxymethyl) (8.39%), 1,7,7,7B-
tetramethyldecahydrocyclopropane (8.06%), 1,2-
Benzenedicarboxylic acid (7.17%), n-hexadecanoic acid (7.14%), 2-
hexadecen-1-OL,3,7,11,15-Tetramethyl (5.20%) as major
compounds. The present study provides the insight that
Partheniumhysterophorus can be used for the development of novel
herbal fungicidal formulations after in-vivo and field trial.
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1. INTRODUCTION

The plant comprises a rich storehouse of biochemical that
could be tapped for use as biofungicide. The toxic principles
in plants represent the secondary metabolites and have only
significant role in primarily physiological in plants [1].
Several attempts were made to screen out the antifungal
properties of some plants against the pathogenic microbes [2,
3]. Extracts isolated from several plants have been reported to
have biological activity such as antimicrobial, antifungal, anti-
inflammatory, and antioxidant activities [4, 5]. The potential
biological activity of extracts and essential oils from a wide
range plants on various microorganisms has been assessed [6-
14]. Plant extracts have played significant role in the

inhibition of seed-borne pathogens and in the improvement of
seed quality and field emergence of plant seeds.

Plant metabolites and plant based pesticides appear to be one
of the better alternatives as they are known to have minimal
environmental impact and danger to consumers in contrast to
synthetic pesticides [15]. Contrary to the synthetic drugs,
antimicrobials of plant origin are not associated with many
side effects and have an enormous therapeutic potential to heal
many infectious diseases [16]. Natural plant products are
biodegradable, exhibit structural diversity and complexity and
rarely contain halogenated atoms. These can act directly as
pesticides or may provide structure lead for pesticidal
discovery. Because ofenvironmental and economic
considerations, plant scientists are involved to find the
cheaperand more environmental friendly bio-compounds for
the control of plant diseases usingdiffusates from different
plants [17-20].Nowadays there is a clear tendency towards the
utilization of natural products, especially allelochemicals, as
alternative compounds for pest and plant disease control, safe
for humans and environment. Therefore, the search of new
natural products including plant extracts, which might
substitute synthetic agrochemicals or contribute to the
development of new agents for pest control, seems to be
important. The objective of the present investigation was to
acertain the antifungal potential of ethanolic leaf extracts of
Partheniumhysterophorus to control the phytopathogenic
fungi Alternariaalternata.

2. MATERIALS AND METHODS

Collection of leaves: Fresh and healthy leaves of
Partheniumhysterophoruswere collected from BHEL area,
Haridwar for screening their antifungal activity. ldentity of
plant species was authenticated by referring taxonomic
literature.
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Isolation of test fungus: Different isolates of the
phytopathogenic fungi Alternariaalternata were isolated from
diseased leaf of Potato (Solanumtuberosum), Tomato
(Lycopersiconesculentum), Onion (Alliumcepa) and Mustard
(Brassicacampestris). The standard tissue isolation procedure
was followed to isolate the pathogen. The infected leaf bits
were surface sterilized with 1:1000 mercuric chloride (HgCl,)
solution for 30 sec and repeatedly washed separately in
sterilized distilled water to remove the traces of mercury if any
and then transferred to sterilized petri plate (4 leaf bits per
petri plate) containing potato dextrose agar. Thepetriplates
were incubated at 28+2°C and observed periodically for the
growth. As a bit of fungal growth developed from infected
tissue, it was transferred to PDA slants and incubated at
28+2°C for 7 days. Then these slants with pure culture were
used for further studies. The pathogens were subcultured on
PDA slants as well as in PD broth and allowed to grow at
28+2°C for 7 days and such slants were preserved in
refrigerator at 5°C and renewed once in 30 days.

Identification of pathogen: Identification of pathogen was
done by lactophenol cotton blue staining and further observing
them under microscope (40X). The conidial body, beak and
septa were observed. The observation was compared with
those of the standard characteristics given by Barnett to
identify the pathogen [21]. Further, the identity of the
pathogenic isolates was confirmed by the division of
pathology, IARI, New Delhi.

Extract preparation: Extract was prepared by cold soxhlet
extraction method. The leaves were thoroughly washed 2-3
times with tap water and then with distilled water and were
shade dried. After getting dried up they were converted into
powdered form with the help of mixer grinder. 200 mg/ml
concentration was selected, so 20 g of powdered leaf material
was used for extraction using 100 ml of ethanol. The obtained
extracts were further filtered through Whatmann filter paper
no.1l. The supernatant was collected and was evaporated in
vacuum rotavapour to make final volume 1/5" of the original
volume. Then the final extract was stored at 4°C in airtight
bottles for further study [22].

Minimum inhoibitoy concentration (MIC): The
minimum inhibitory concentration (MIC) was determined by
microdilution method using serially diluted plant extracts
according to the NCCLS protocol [23]. The ethanolicextracts
was diluted to get a series of concentration from 0.39 mg/ mi
to 200 mg/ ml, in sterile PD broth in 96 well microtiter plate.
Mancozeb Fungicide used was also diluted. The fungal
suspension of 50 ul was added to the broth dilutions. These
were incubated for 7 days at 28+2°C. MIC of each extract was
taken as the lowest concentration that did not give any visible
fungal growth.

Minimum fungicidal concentration (MFC):Minimum
fungicidal concentration is the lowest concentration of
antifungal agent that will prevent the growth of an organism
after subculture on an antifungal free media. To determine
MFC 50 pl mixture from the well showing MIC and from
wells having extract concentration more than MIC was placed
on PDA plate without extract and the plates were incubated at
28+2°C for 7 days. After incubation the plates were examined
for the growth of fungal isolates to determine the
concentration of the extract at which no growth occurred.

GCMS analysis: Phytochemical screening was done by
standard procedures and for Chromatographic analysis Gas
Chromatography Mass spectroscopy (GCMS) was selected.
The GCMS analysis was done by using GC-MS-QP 2010 Plus
(Shimadzu Mass Spectrometer- 2010 series system) from
AIRF, JNU, New Delhi equipped with Rtx_5Ms column (30 m
X 0.25 mm id), 0.25 um film thickness. For GC-MS detection,
an electron ionization system with ionization energy of 70 eV
was used. Helium gas was used as a carrier gas at a constant
flow rate of 1.21 ml/min. Injection temperature was set at
260°C. The oven temperature was programmed at 60°C with 2
min hold time, 250°C with 5 min hold time and 310°C with 14
min hold time. 2.5 pl of sample was injected through
autoinjector with split mode. Identification of the compounds
of the sample was based on GC retention time on Rtx_5Ms
column. The total running time was 65 minutes. The software
used for analyzing the compounds was GCMS solution
software by the help of Nist-08 and wiley-08 libraries. The
relative percentage amount of each component was calculated
by comparing its average peak area to the total area.

3. RESULTS

Four different isolates of Alternariaalternatawere isolated
from selected diseased plants of potato (Solanumtuberosum),
tomato (Lycospersiconesculentum), Onion (Alliumcepa) and
mustard (Brassicacampestris) denoted as Al, A2, A3 & A4
respectively. The cultures were grown on PDA. The pure
culture of all the four fungal isolates appeared to be grayish
white at first and became black later on. Microscopic study
revealed that fungus produced abundant conidia having 3-8
transverse septations and 1-2 longitudinal septation. Conidia
were solitary and also in short chains, mostly ovoid with a
short conical or cylindrical apical beak and smooth walled.
Hyphae were branched, and septate. Septateconidiphores were
present that were variable in length. Based on these characters
the isolated fungus were identified as Alternariaalternata [21].
The fungal isolates were further confirmed as
Alternariaalternata from pathology department, IARI (Indian
Agricultural Research Institute) New Delhi, they also assigned
laboratory code numbers to these fungal isolates. A standard
ITCC culture Alternariaalternata (6203) was also procured
from pathology department, IARI, New Delhi.
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For A1,A2, A3 and A4 the MIC of ethanolic extract of
Partheniumhysterophoruswas recorded as 12.5 mg/ml and
MFC was recorded 50 mg/ml for all isolates.Interpretation of
mass spectrum GC-MS was conducted using the database of
National Institute standard and technology (NIST) having
more than 62,000 patterns. The spectrum of the unknown
component was compared with the spectrum of the known
components stored in the NIST library. The name, molecular
weight and structure of the components of the test material

was ascertained. The analysis of the organic compounds
present in the ethanolic extract of leaf of
Partheniumhysterophorus by GC-MS analysis revealed the
presence of 75 compounds. The 10 major compounds with
their retention time (RT) and area (%) are presented in Table-
land the chromatogram is presented in graph-1. The
identified compounds belong to different phytochemical
groups such as terpenoids, fatty acid, sterols, glycosides,
hydrocarbons, phenolics and heterocyclic compounds.

Graph 1: GCMS analysis of ethanolic extract of Partheniumhysterophorus
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4. DISCUSSION

The results of this conceptual study clearly reflects that this
weed has inherent ability to induce allelopathic effects on
mycelium growth rate and consequently on proliferation of
this fungi. Similar effects of various other plant products
effective against Alternaria spp. were reported by several
authors [24-26].Antifungal activity of
Partheniumhysterophorus was reported against different
bacteria and fungi [27-30]. The leaves extracts of
Partheniumhysterophorus using ethanol as extracting solvents
presented a better inhibitory effect on the test organisms. This
could be ascribed to the alcoholic aqueous environment which

promotes easy extraction as reported by Nostroet al., 2000
[31]. The ethanolic extracts give best antifungal effect which
is in agreement withHassaneinet al., (2008) who screened
ethanol, ethyl acetate and aqueous extracts of neem and
chinachery against two tomato fungal pathogens and found
that ethanol and ethyl acetate extracts of these plants to
suppress growth of F. oxysporumand inhibited A. solaniin
comparison to aqueous extracts which were less effective [32].
On the basis of the data obtained in the present investigation,
conclusion may be drawn that the ethanolic extract of
Partheniumhysterophorus can be used as a novel fungicide
against Alternariaalternatabut for large scale use bioactive
component identification is important.

Table 1: GCMS analysis of ethanolic extract of Partheniumhysterophorus

S. No. R. time Area Area% Name
1 27.167 117268451 9.95 1,2-Benzenedicarboxylic acid, bis(2-methylpropyl) ester
2 40.26 98901162 8.39 Azuleno[4,5-b]furan-2,9-dione, 9a-[(acetyloxy)methyl]decahydro-6-
3 39.404 94965387 8.06 1,7,7,7B-TETRAMETHYLDECAHYDROCYCLOPROPA[3,4][NAPHTHO[
4 38.985 84464614 7.17 1,2-BENZENEDICARBOXYLIC ACID
5 29.23 84128474 7.14 n-Hexadecanoic acid
6 31.705 61297829 5.2 2-HEXADECEN-1-OL, 3,7,11,15-TETRAMETHYL-, [R-[R*,R*-(
7 26.362 47241729 4.01 2,6,10-TRIMETHYL,14-ETHYLENE-14-PENTADECNE
8 32.273 37342519 3.17 2(3H)-NAPHTHALENONE, 4,4A5,6,7,8-HEXAHYDRO-4,4A-DIMETHYL -
9 50.363 35668758 3.03 STIGMASTA-5,23-DIEN-3-OL, (3.BETA.)-
10 32.517 32394592 2.75 9,12,15-Octadecatrienoic acid, (Z,Z,2)-

5. ACKNOWLEDGEMENT

Authors are thankful to the Department of Microbiology,
KGM for providing infrastructure and other facilities. They
are also thankful to IARI and JNU for providing their facilities
required for the completion of the present work.

REFERENCES

[1] Copper, M. R. and Johnson, A. W. Poisonous plants in Britain
and their effects on animals and man. Reference book 161,
Ministry of Agriculture, Fisheries and food, London, 1984.

[2] Bhowmick, B. N. and Vardhan V. Antifungal activity of some
leaf extracts of medicinal plants on Curvularialunata. Indian
Phytopath, 1981, 34: 385.

[3] Datar, V. V. Bioefficacy of plant extracts
Macrophominaphaseolina, the incitant of charcoal
sorghum. J. Mycol. PI. Pathol., 1999, 29: 251-253.

[4] Yusuf, N. A., lbrahim, H. and Khalid, N. Antibacterial
evaluation and tissue culture studies of selected medicinal
Curcuma species. Available from
http://www.moste.gov.my/kstas/ NSFWorkshop/
pambentang.htm, 2001.

[5] Srivastava, D. and Singh, P. Antifungal potential of two
common weeds against plant pathogenic fungi-Alternariasps.
Asian J. Exp. Biol. Sci.2011, 2 (3): 525-528.

[6] Bhatm, N. In-vitro evaluation of some leaf extracts against

Fusarium spp. causing yellows of ginger in Sikkim. Plant
Disease Research, 2001,16 (2): 259-262.

against
rot of

[71 Hay, R. K. M. and Waterman, P. G. Volatile oil crops: their
biology, biochemistry and production. Longman Scientific and
Technical, NY (Eds), Essex, UK, 1993.

[8] Kamalakannan, A., Shanmugam, V., Surendran, M., Srinivasan,
R. Antifungal properties of plant extracts against
Pyriculariagrisea, the rice  blast pathogen. Indian
Phytopath.,2001, 54 (4): 490-492.

[9] Letessier, M. P., Svoboda, K. P. and Walters, D. R. Antifungal
activity of the essential oil hyssop (Hyssopusofficinalis). J.
Phytopathol, 2001, 149: 673-678.

[10] Meena, B. and Muthusamy, M. Fungitoxic properties of plant
extracts against Sclerotiumrolfsii in jasmine. Journal of
Ornamental Horticulture (New Series), 2002, 5 (1): 82-83.

[11] Goyal, M. and Mathur, R. Antimicrobial potential and
phytochemical analysis of plant extracts of
Calotropisprocera.International J. of Drug Discovery and Herbal
Research, 2011, 1 (3): 138-143.

[12] Saraf, A., Quereshi, S., Sharma, K. and Khan, N. Antimicrobial
activity of Lantanacamara. Jour. Experi. Sci., 2011,2: 50-54.

[13] VadlapudiVarahalarao and Naidu Chandrasekar K. In- vitro
Bioactivity of Indian medicinal plant Calotropisprocera(Ait).
Journal of Global Pharma. Technology, 2012, 2 (2): 43-45.

[14] Abdel-Farid, 1., El- Sayed, M. and Mohamed, E. Allelopathic
potential of Calotropisproceraand Moreltiaphilaeana.
International journal of Agriculture and Biology, 2013, 15: 130-
134.

[15] Verma, J. and Dubey, N. K. Prospectives of botanical and
microbial products as pesticides of Tomorrow. Current Science,
1999, 76: 172-179.

[16] Patel, S. J., Venugopalan, N., and Pradeep, S. Screening for
Antimicrobial activity of Weeds. Internet.J. Microbiol., 2007,4
2).

International Journal of Basic and Applied Biology
Print ISSN: 2394-5820, Online ISSN: 2349-2539, VVolume 2, Number 4; January-March, 2015



In — vitro Antifungal Evaluation of Partheniumhysterophorus and Characterization of its Extract by GCMS Analysis 245

[17] Gerresten, F. C. and N. Haagsma. Occurrence of antifungal
substances in Brassicarepa,Brassicaolleraceaand Beta vulgaris.
Nature(London), 1951, 168-659.

[18] Kumar, B. P., Charya, N. A. S. and Reddy, S. M. Screening of
plant for antifungal properties. New Botanists, 1979, 6: 41-43.

[19] Naidu, V. D. and John, V. T. In vitro inhibition of rice fungal
pathogens by extracts from higher plants. Int. Rice Res.New,
1981, 6: 12.

[20] Singh, P. and Srivastava, D. Biofungicidal or biocontrol activity
of Lantana camara against phytopathogenicAlternariaalternata.
IJPSR, 2012, 3 (12); 4818-4821.

[21] Barnett HL. Manual for Hypomycetes fungi.The APS, St. Paul,
Minnesota- 55121, USA. 2003.

[22] Singh P, Srivastava D. Phytochemical screening and in-vitro
antifungal investigation of Partheniumhysterophorus extracts
against Alternariaalternata. Int. Res. J. Pharm., 2013; 4 (7): 190-
193.

[23] National Committee for Clinical Laboratory Standards
(NCCLYS). Tentative standard reference agar dilution procedure
for antimicrobial susceptibility testing of anaerobic bacteria:
M11-T. Villanova, PA, 1982.

[24] Schmitz, H. Food poisoned technique. Industrial Engineering
Chemical Analyst Education, 1930; p.361-363.

[25] Shafique, S., Bajwa, R., Shafique, S., Akhtar, N. and Hanif, S.
Fungitoxic Activity of Aqueous and Organic Solvent Extracts of
Tagetes erectus on Phytopathogenic Fungus AscochytaRabiei.
Pak. J. Bot 2011; 43(1): 59-64.

[26] Sharma N and Trivedi PC. Screening of leaf extracts of some
plants for their Nematocidal and fungicidal properties against
Meloidogyne incognita and Fusariumoxysporum. Asian Journal
of Experimental Science 2002; 16 (1-2): 21-28.

[27] Singla, R. K. Can Partheniumbe put to use? The Tribune,
1992;112: 6.

[28] Srivastava, J. N., Shukla, J. P. and Shrivastava, R. C. Effect of
PartheniumhysterophorusL. extract on seed germination and
seedling growth of barley, pea and wheat. ActaBotanica India
1985;13: 194-7.

[29] Swaminathan, C., Rai, R.S. and Smesh, K.K. Allelopathic
effects of Partheniumhysterophoruson germination and growth
of a few multi—purpose trees and arable crops. Int. Tree Crops J.
1990; 6:143-50

[30] Vertak, V. D. Weed that threatens crop and grasslands in
Maharashtra. Ind. Fmg, 1968; 18: 23-24.

[31] Vijayan, M. Studies on early blight of tomato caused by
Alternariansolani(Ellis and Martin) Jones and Grout. M.Sc.
(Ag.) Thesis, TamilNadu Agricultural University, Coimbatore,
India, 1989; p. 106.

[32] Yadav, N., Saha, P., Jabeen, S., Kumari, S., Kumari, S., Kumari,
S., Verma, S. K., Singh, B. and Sinha, M. Effect of methanolic
extract of Partheniumhysterophorus on haematological
parameters in Wistar albino rat .The Bioscan Special issue,
2010; 2; 357- 363.

International Journal of Basic and Applied Biology
Print ISSN: 2394-5820, Online ISSN: 2349-2539, VVolume 2, Number 4; January-March, 2015



