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Abstract 
The essential oil of Chenopodium ambrosioides in combination with Cuminum cyminum 

essential oil in equal ratio, showed fungitoxicity against 20 fungi including mycotoxin 

producing strains of Aspergillus flavus and Aspergillus parasiticus. This combination of oils also 

showed strong insect repellent activity. 
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INTRODUCTION  
Chemicals especially organomercurials are used to 
control seed borne pathogens due to their 
penetration action [18]. However, due to continuous 
use of such chemicals, several pathogens have 
become resistant and cause serious health problems 
[11]. The treatment of infected plants by traditional 
antimicrobial substances is also not much effective 
because most of such substances produce several 
undesirable toxic side effects to the hosts and are 
pollutive [12]. Most of these chemicals have now 
become a popular target of conservationists and are 
treated to be one of the most vital man made 
pollutants. In recent years, because of the awareness 
of the toxicity to man & animals and disastrous 
effect, the regulatory agencies have banned the use 
of such chemicals [15, 24, 9, 5]. This has led to an 
increased thrust to develop plant based and eco-

friendly herbal medicines for the management of 
diseases. Plants are the natural sources of 
antimicrobial substances and have been used to 
control various diseases in plants and animals 
including humans since ancient times [19]. 
One of the most promising antimicrobial active 
constituent of plants is essential oil. It is mainly 
extracted from aromatic plants. Essential oils are the 
mixture of diverse volatile compounds and are the 
product of secondary metabolism [21]. During recent 
years many essential oils have been found as potent 
antifungal agents [30, 27, 1]. Since such antimicrobial 
essential oils have penetration action, these may 
especially be used to control seed borne pathogens. 
The essential oils of Chenopodium ambrosioides and 
Cuminum cyminum [16, 14, 6] have earlier been 
reported to possess antimicrobial efficacy. In the 
present communication findings on antifungal and 
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insect repellent efficacy of mixture of essential oils of 
Chenopodium ambrosioides and Cuminum cyminum 
are reported.  
 
MATERIALS AND METHODS  
The essential oils from the leaves of Chenopodium 
ambrosioides and from the seeds of Cuminum 
cyminum were collected by hydro distillation 
technique using Clevenger's apparatus as described 
by Tripathi et al. [30]. The water immiscible oils, thus 
collected, were dried over anhydrous sodium 
sulphate and thoroughly mixed in equal ratio to 
obtain the mixture of two essential oils. The mixture 
was tested for its antifungal activity at 5 x 104 µl/l and 
3 x 104 µl/l doses against 20 test fungi including 
mycotoxin producing strains of Aspergillus flavus 
Link (MTCC-277) and A. parasiticus speare (MTCC-
2796) by disc diffusion method [2]. 
The insect repellent efficacy of the mixture of the 
two oils was assessed using an olfactometer similar 
to that of Read et al. [22]. The spongy pieces of the 
experimental and control arms of the Y tube of the 
apparatus were soaked in 0.1 ml of the mixture of oils 
and distilled water respectively. The apparatus was 
then attached to a suction pump in order to create 
vacuum. Twenty-five test insects (Allacophora 
foveicollis Fabr.) of the same age were introduced 
into base and of the Y tube of the olfactometer in 5 
batches at interval of 6 minutes in order to avoid the 
mutual interference [29]. After ten minutes of 

introducing the insects, the number of insects 
present in the base, control and experimental arms 
of the Y tube were counted. Each experiment was 
repeated ten times and the average of observations 
was recorded. For each replication the olfactometer 
was washed thoroughly dried and rearranged after 
rotating to 1800 to eliminate any positional bias [7].  
 
RESULT AND DISCUSSIONS  
The mixture of the oils of Chenopodium ambrosioides 
and Cuminum cyminum completely inhibited the 
mycelial growth of all the 20 test fungi viz., 
Aspergillus flavus, Aspergillus fumigates, Aspergillus 
niger, Aspergillus ochraceus, Aspergillus parasiticus, 
Aspergillus ruber, Aspergillus terreus, Botryodiplodia 
theobromae, Chaetomium indicum, Cladosporium 
herbarum, Curvularia geniculate, Drechslera 
hawaiinse, Fusarium acuminatum, Fusarium 
oxysporum, Penicillium chrysogenum, Pyricularia 
oryzae, Pythium debaryanum, Rhizoctonia solani, 
Sclerotium oryzae and Sclerotium rolfsii at a hyper-
lethal dose of 5 x 104 µl/l. However, this mixture of 
the oils completely inhibited the mycelial growth of 
12 test fungi at a lethal dose of 3 x 104 µl/l (Table: 1).  
The mixture of the oils also possessed significant 
insect repellent activity (Table: 2). The mixture of the 
oils at lethal (3 x 104 µl/l) as well as hyper-lethal (5 x 
104 µl/l) doses produced the same effect on the 
insect repellent activity.

  
Table–1. Fungitoxicity of mixture of oils of Chenopodium ambrosioides and Cuminum cyminum 

Fungi Tested 
Percent Mycelial Inhibition 

3 x 104 µl/l dose 5 x 104 µl/l dose 

Aspergillus flavus Link. 100 100 
Aspergillus fumigates Fres. 100 100 
Aspergillus niger Van Tiegh. 92 100 
Aspergillus ochraceus Withelm 100 100 
Aspergillus parasiticus Speare 100 100 
Aspergillus ruber Bremer Thom & Raper 88 100 
Aspergillus terreus Thom. 100 100 
Botryodiplodia theobromae Patomillard 89 100 
Chaetomium indicum Corba 100 100 
Cladosporium herbarum (pers.) Link. 87 100 
Curvularia geniculata Boedijin 100 100 
Drechslera hawaiinse (Bugn.) (Subram. & Jain) 100 100 
Fusarium acuminatum Ellis & Everhart 100 100 
Fusarium oxysporum Schlecht 85 100 
Penicillium chrysogenum Thom. 100 100 
Pyricularia oryzae Cavara 90 100 
Pythium debaryanum R. Hessse 100 100 
Rhizoctonia solani Kuhn. 100 100 
Sclerotium oryzae Catt. 84 100 
Sclerotium rolfsii Saccardo 86 100 
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Table–2. Response of test insect (Allacophora foveicollis Fabr) to the mixture of oils of Chenopodium 
ambrosioides and Cuminum cyminum 

Number of insects in the base 
arm ( Non – reactive ) 

Number of insects in the 
control arm ( Repelled ) 

Number of insects in the 
experimental arm ( Attracted ) 

4 19 5 
3 17 0 
3 23 3 
2 19 0 
3 20 1 
5 13 0 
4 19 1 
5 23 0 
2 18 5 
2 22 2 

Total 33 193 17 

Mean 3.3 19.3 1.7 

 
The phenomenon of synergism among fungicides 
and weedicides has been studied by a number of 
workers [23, 8, 17]. However, there is paucity of 
information on synergistic antifungal efficacy of 
essential oils barring some reports [13, 4, 20]. 
According to Scardavi [25] three types of synergism 
viz., (a) Additional synergism (b) Synergism of 
potentiation (c) Synergism of degradation may be 
expected when two or more fungi toxicants are 
mixed together. Chemically essential oils contain 
unsaturated hydrocarbons and such hydrocarbons 
are unstable and have a tendency to attain stability 
[3]. Therefore, molecular rearrangement is very 
much possible if essential oils containing unsaturated 
hydrocarbons are mixed together. Literature 
supports that essential oils undergo molecular 
rearrangement leading to shifting of the connection 
between the carbon atoms [10]. This view gets 
strengthened from our observations as the essential 
oil of Chenopodium ambrosioides in its individual 
capacity exhibited toxicity against the test fungi at 7 
x 104 µl/l dose while that of Cuminum cyminum at 9 
x 104 µl/l dose (Dube, 1981). However, the lethal 
dose of the mixture was found to be 3 x 104 µl/l, 
thereby indicating the phenomenon of synergism of 
potentiation. According to Scardavi (1966) such a 
synergism leads to enhance the fungitoxic action of 
the participating chemicals which is superior to the 
arithmetical sum of the activity exercised by the 
individual chemical. This further supports that when 
two essentials are mixed together molecular 
rearrangement occurs and this molecular 
rearrangement in present study proved fruitful for 
utilizing these two essential oils in armamentarium 
of plant protection. 
 

CONCLUSION  
Chemical treatment is the cheapest method to 
control several diseases caused by fungal 
phytopathogens. Besides being economical, even for 
capital weak small farmers, it required relatively 
small quantity of chemical and simple way of 
application. Unfortunately, most of the chemicals 
used to control fungal phytopathogens belong to 
organomercurials group which do not easily degrade 
in the soil environment and also produce cumulative 
toxicity due to mercury accumulation in food chain. 
The non-mercurial fungicides prove ineffective for 
deep seated infections and also interfere with the 
development of root hairs. Their toxicity to N2 fixing 
bacteria in soil and irritative action on skin and 
mucous membrane of operators are additional 
disadvantages. They are proved to be pollutive and 
carcinogenic. The alternative choice, therefore, 
would be the use of natural fungicides for controlling 
fungal phytopathogens, which are advocated to be 
non-toxic to humans, biodegradable and non-
pollutive. Many synthetic chemicals are also being 
used for their insect repellent properties, but their 
wide use has created several safety and health issues 
to humans and the environment.  
Higher plants release volatile substances which keep 
the air remarkably free from fungal phytopathogens 
and insects. Essential oils are important in this 
connection, because they entail special promise for 
use as fumigants. These being lipophilic, can easily 
penetrate deeper, unbarred by selective 
permeability of cell membrane. Essential oils also 
show favourable toxicity to humans because its 
constituents are already used in several products for 
human consumption. These are ecofriendly, 
biodegradable and plant based natural products, 
therefore if essential oils are used as crop protectant 
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or as insect repellent, will not pose any threat to 
humans and the environment. Thus, essential oils 
extracted from higher plants could be considered as 
alternatives to synthetic pesticides.  
Thus, the antifungal and insect repellent properties 
of essential oil of Chenopodium ambrosioides in 
combination with Cuminum cyminum essential oil 
offer the prospect of using them as natural pesticides 
and they can have market niches with a commercial 
value. 
 
ACKNOWLEDGEMENTS  
Authors are grateful to Rev. Prof. J. K. Lal, The 
Principal, St. Andrew’s College, Gorakhpur (U.P) for 
providing infrastructure and facilities. One of the 
authors Sandeep Chaudhary is thankful to University 
Grant Commission - Rajiv Gandhi National Fellowship 
(UGC-RGNF) scheme for providing financial 
assistance. 
 
REFERENCES  
1. Abad, M. J., Ansuategui, M., Bermejo, P. Active 

antifungal substances from natural sources. ARKIVOC. 
7: 116 – 145 (2007). 

2. Bauer A. W., Kirby W. M., Sherris J. C., Turck M. 
Antibiotic susceptibility testing by a standardized 
single disk method, Am. J. Clin. Pathol., 45(4), 493 – 
496 (1966).  

3. Chatwal, G.R. The chemistry of organic natural 
products Vol. II. Himalaya Publishing House, Bombay, 
India (1983). 

4. Chaurasia, S. C. and Vyas, K. M. in vitro effect of some 
volatile oils against Phytophthora parasitica var. 
piperina. J. Res. Indian Med. Yoga Homeop 12: 139 – 
142 (1977). 

5. Devi, N. L. and Raha, P. Contamination of 
Organochlorine Pesticides (OCPs) In India. Bulletein of 
Environmental and Scientific Research. Vol. 2 (1). p. 9 
-14 (2013). 

6. Dube, Sandhya, Antifungal, physicochemica I, 
phytotoxic and insect repellent properties of some 
essential oils. Ph.D. Thesis, University of Gorakhpur, 
Gorakhpur, India (1988).  

7. Gonzalez, J. W., Mathews, R. W. and Mathews, J. R. A 
sex pheromone in males of Melittobia australica and 
M. femorata (Hymenoptera: Eulophidae). Florida 
Entomologist, 68: 279 – 286 (1985).  

8. Gruzdyev, G. S., Zinchenko, V. A., Kalininand Slovtsov, 
R. I. The chemical protection of plants. Gruzdyev, G. S. 
(ed.), MIR Publishers Moscow. p: 237 – 239 (1983).  

9. Gupta, A. Impact of Pesticides on Human and 
Ecosystem Health: Scientific, Ethical and Policy Issues. 
In Proceedings of National Seminar on Toxicity of 
Chemicals and Their Hazards with Special Reference 
to Heavy Metals. p. 61 - 72. St. Edmund College, 
Shillong (2008). 

10. Haagen - Smit, A. J. The chemistry, origin and function 
of essential oils in plant life. In: The Essential Oils (Rep. 

ed.) Vol. I. Guenther, R. (ed.). Robert E. Krieger 
Publishing Co. Huntington, New York, p: 17 - 83 
(1948). 

11. Huttner, A., Harbarth, S., Carlet, J., Cosgrove, S., 
Goossens, H., Holmes, A. Antimicrobial resistance: a 
global view from the world healthcare-associated 
infections forum. Antimicrobial Resistance and 
Infection Control. 2: 1-13 (2013).  

12. Ibrahim, L., Karaky, M., Ayoub, P., Ajouz, N.E., 
Ibrahim, S. Chemical composition and antimicrobial 
activities of essential oil and its components from 
Lebanese Origanum syriacum L. Journal of Essential 
Oil Research 24 (4):339–345 (2012). 

13. Jain, S. R. and Jain, M. R. 1974. Antifungal studies on 
some indigenous volatile oils and their combination. 
Planta Medica, 22: 136 - 139.  

14. Jardim C. M., Jham G. N., Dhingra O. D., Freire M. M. 
Composition and antifungal activity of the essential oil 
of the Brazilian Chenopodium ambrosioides L. J. 
Chem. Ecol.; 34:1213–1218 (2008).  

15. Khoshoo, T.N. Environmental priorities in India and 
sustainable development. 73rd Session Indian Science 
Congress, New Delhi (1980). 

16. Kishore N., Chansouria J. P. N., Dubey N. K. 
Antidermatophytic action of the essential oil 
of Chenopodium ambrosioides and an ointment 
prepared from it. India Phytother. Res.; 10:453–455 
(1999). 

17. Mahboubi, M. and Bidgoli, F. G. in vitro synergistic 
efficacy of combination of amphotericin B with 
Myrtus communis essential oil against clinical isolates 
of Candida albicans. Phytomed.; 17(10): 771-774 
(2010). 

18. Neergaard, P. Seed Pathology, Vol. 1. The McMillan 
Press Ltd. London and Basingatoke. (1977).  

19. Padalia, H. and Chanda, S. Comparative pytochemical 
analysis of aerial parts of A. procumbeans, F. 
dichotoma, S. spontenem, S. nigra and T. angustifolia. 
Journal of Pharmacognosy and Phytochemistry 4 (2) 
:11-16 (2015). 

20. Pandey, D. K., Chandra, H., Tripathi, N. N. and Dixit, S. 
N. Fungitoxicity of some higher plants with special 
reference to the synergistic activity amongst some 
volatile fungitoxicants. Phytopath. Z., 106: 226-232 
(1983). 

21. Pintoa, E., Goncalves, M.J.¸ Hrimpenga, K., Pintoa, J., 
Vaza, S., Silva, L.A.V., Cavaleiro, C., Salgueiroba, L. 
Antifungal activity of the essential oil of Thymus 
villosus subsp. lusitanicus against Candida, 
Cryptococcus, Aspergillus and dermatophyte species. 
Industrial Crops and Products. 51 (2013) 93– 99 
(2013). 

22. Read, D. P., Feency, P. P. and Root, R. B. Habitat 
selection by the aphid parasite Dinerctiella rapae 
(Hymenoptera: Braconidae) and the hyper-parasite 
Charpis brassicae (Hymenoptera: Cynipidae). Can. J. 
Ent., 102: 1567 – 1578 (1970). 

23. Roberts, H. A. Weed Control Handbook Principles. 
Blackwell Scientific Publications. London (1982). 

http://www.ijpbs.com/
http://www.ijpbsonline.com/


        

 
International Journal of Pharmacy and Biological Sciences                                                   C. O. Samuel* and Sandeep Chaudhary 

  

                                                                                                                           www.ijpbs.com  or www.ijpbsonline.com 
 

1151 

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print) 

Int J Pharm Biol Sci. 

 

24. Sahni, M. L. Seed Treatment: Status and 
Developments in Current Concepts in Seed Biology, 
Printed at Cambridge Press, 1968. Bara Bazar Kashmiri 
Gate, Delhi - 110 006. (1992). 

25. Scardavi, A. Synergism among fungicides. Ann. Rev. 
Phytopath., 1: 335-348 (1966). 

26. Sharma, S.K., and Singh, V. P. The antifungal activity 
of some essential oils. Indian Drugs Pharm., 14: 3 – 6 
(1979). 

27. Shukla, H. S. and Tripathi, S. C. Studies on physico-
chemical, phytotoxic and fungitoxic properties of 
essential oil of Foeniculum vulgare Mill. Beitr. BioI. 
Pflanzen, 62: 149 - 158. (1987a). 

28. Shukla, H. S. and Tripathi, S. C. Antifungal substance 
in the essential oil of Anise (Pimpinella anisum l.) 
Agric. Biol. Chem., 51 (7): 1991 – 1993 (1987a). 

29. Tripathi, C. P. M. and Kumar, A. Effect of host plants 
on the numerical response of Trioxys (Binodoxis) 
indicus Subba Rao and Sharma (Hymenoptera: 
Aphidiae), a parasitoid of Aphis craccivora Koch 
(Hemiptera: Aphididae). Z. Angew. Ent., 97: 101 -107 
(1985). 

30. Tripathi, S. C., Singh, S. P. and Dube, S. Studies on 
antifungal properties of Trachyspermum ammi L. 
Sprague. Phytopath. Z., 116: 113 -120 (1986).

 
 

http://www.ijpbs.com/
http://www.ijpbsonline.com/

