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The results of susceptibility testing of Aspergillus and Mucor to plant origin substances (infusion of Echinacea purpurea, Echinacea liquid extract, Echinacea tincture, essential oil of Basil, essential oil of Monarda, eugenol) are shown. There are numerous data in the literature relating to bactericidal and immunostimulatory activity of  those substances, however, the data for their fungicidal properties described insufficiently. The studies was conducted by standard disc-diffusion method. We used medications of Echinacea purpurea and essential oils of pharmaceutical network. Plant origin substances are promising for use in veterinary medicine as an alternative to antibiotics and disinfectants simultaneously. In particular, essential oils and their components can be used to optimize the air of poultry premises, as a disinfectant and as chemicals of anabolic and immunostimulatory action.
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Statement of the problem. Mycosis is fairly large group of livestock and poultry diseases. In particular, pathogenic fungi of genuses Mucor and Aspergillus are widespread in nature. They are quite resistant to factors such as UV radiation, high or low temperatures. To combat pathogenic fungi spores toxic to human and animal substances are used that can accumulate in the body and contaminate the environment. There are two complementary directions for prevention and treatment of fungal infection: the pathogen destruction in the environment and stimulation of susceptibles animals immune system. 
Analysis of the main research and publications, which discuss the problem. Recently, much attention is paid to the study of herbal extracts and other phytopreparations (phytobiotics) by alternative plant resources to use them in a veterinary medicine. [9] The incentive to search a new alternative drugs for livestock was the ban of antibiotics as a growth promoters by Europe Union countries. Plant substances do not cause microbial resistance, allergic, immunotoxic and mutagenic effects even after prolonged usage [4].
The most effective for poultry considered some herbal adaptogens: Eleutherococcus, Ginseng, Echinacea purpurea [1]. Echinacea purpurea contains a complex of biologically active substances which interaction causes it’s high adaptogenic properties [1]. Echinacea purpurea is mostly known as an adjuvants, used in Europe and North America for prevention and treatment of infectious diseases, including in poultry [5, 7]. S. Merali, S. Binns, M. Paulin-Levasseur reports about components of plant by genus Echinacea, with antifungal activity, they can be used for the treatment of fungal infections [10, 11]. 

In our country, essential oils are thoroughly investigated by the specialists of humane medicine in 80th of the last century [3, 6]. Thus, Vladimir Nikolayevskyi fully explored most of the known essential oils not only in terms of their bactericidal action, but also by it impact on macroorganism. He found that the most pronounced antimicrobial activity have essential oils of Monarda fistulosa and eugenol Basil and experimentally proved the harmlessness of these oils in chronic experiments on laboratory animals [3]. Currently proposed to use essential oils as disinfectants for hatching eggs, which is rival to effectiveness of formalin action [7]. Established antifungal effect of aqueous extract of the aerial parts of Monarda didyma relatively to pathogenic fungus Fusarium oxysporum. Antifungal properties of plant extracts are primarily due to quantitative and qualitative composition of the natural essential oils [2]. Eugenol and carvacrol are the components of many essential oils, selected by particular product and recommended for the treatment of oral candidosis. We need to further study of their pharmacokinetic and toxicological properties. Eugenol and carvacrol does not cause poisoning in rats at therapeutic doses [8]. 
The aim of research – to determine the Aspergillus and Mucor suspectibility to some plant origin substances that is likely have immunostimulatory and fungicidal action.
The objective of research – to determine the most pronounced antifungal effect of plant origin substances (selected on the base of study literature) for Aspergillus niger, Aspergillus flavus, Mucor ramosissimus 
Materials and methods. Isolation and identification of Aspergillus niger, Aspergillus flavus, Mucor ramosissimus we performed by standard methods. Determination of fungi suspectibility carried by disc-diffusion method. Determination of the number of colony forming units in 1 ml of suspension was performed by the standard method in hemocytometer. The studied substances: decoctum of herb Echinacea purpurea, Echinacea extract liquid, Echinacea tincture, essential oil of Basil, essential oil of Monarda, eugenol.

Procedures № 1. A collection of 5-7 day isolates of Aspergillus niger, Aspergillus flavus, Mucor ramosissimus was tested. Prepared stock inoculum in saline with required concentration 1-5х106 CFU/ml. The number of spores in 1 ml of inoculum was adjusted by microscopic enumeration with a cell-counting in hemacytometer by the standard method. Inoculum in amount of 2 ml was applied to a Petri dish with Sabouraud agar and left for diffusion in agar for 10 minutes, the excess fluid was collected with a sterile pipette. Then placed on agar surface filtering paper discs with a diameter of 6 mm, soaked in the test substances. Petri dishes were incubated with crops in thermostat upside down at 25 ºC. Accounting of reaction was performed at 24, 48 and 72 h, diameters of growth inhibition and character of the growth were analyzed.

Procedures № 2. The 4 separate tubes with slanted Sabouraud agar was taken. Conducted sowing of 5-day isolate Mucor ramosissimus to each tube, then the tube wall fastened disk impregnated with essential oil of Basil, essential oil of Monarda and eugenol. In this case the contact among the nutrient medium and disk is missing. Prepared stock inoculum in saline with required concentration 1-5х106 CFU/ml. The number of spores in 1 ml of inoculum was adjusted by microscopic enumeration with a cell-counting in hemacytometer by the standard method. The last tube without disk served as control. Accounting of reaction was performed at 24, 48 and 72 h, analyzed the character of growth inhibition and the number of sporangias in native smears.

Results. The experimental results № 1. The character of growth compared to control heterogeneous, colonies is flat, the Mucor ramosissimus and Aspergillus flavus colonies are completely colorless, in Aspergillus flavus was observed bleaching of colonies in sectors of interaction with essential oils and eugenol. Conidial heads were not formed even in the area of ​​growth for any of the isolates. Paper disc method showed that the essential oil of Monarda and eugenol exhibit pronounced fungicidal properties with respect to the test isolates, including Mucor ramosissimus was the most susceptible. Mucor ramosissimus is susceptible to Echinacea tincture. This indicates that among the baforementioned substances the more pronounced fungicidal properties have essential oil of Monarda and eugenol, and somewhat lower – essential oil of Basil. We can also argue that tincture of Echinacea has antifungal and fungiostatic influence only on certain isolates of pathogenic fungi (pic. 1).

	A. niger
	А. flavus
	M.rаmosissimus

	
[image: image1]
	
[image: image2]
	
[image: image3]


Picture. Determination of fungicidal activity of test substances, 48 hours 
Table. Growth inhibition of test isolates

	Name of research substance


	Mucor rаmosissimus,

3,5х106 CFU/ml
	Aspergillus niger
4х106 CFU/ml
	Аspergillus flavus
3х106 CFU/ml

	
	24 hours

	48 hours

	72 hours

	24 hours

	48 hours

	72 hours

	24 hours

	48 hours

	72 hours


	Decoctum of herb Echinacea purpurea
	growth
	growth
	growth
	growth
	growth
	growth
	growth
	growth
	growth

	Echinacea extract liquid
	growth
	growth
	growth
	growth
	growth
	growth
	growth
	growth
	growth

	Echinacea tincture
	40

±1
	22

±
0,6
	17

±
0,2
	6

±
1,2
	2

±
0,6
	growth
	growth
	growth
	growth

	Essential oil of Monarda
	50

±2,1
	50

±0,9
	50

±1,7
	35

±1
	31

±2,1
	26

±1,7
	35

±2
	33

±0,5
	30
±0,8

	Eugenol
	44

±
1,4
	42

±
0,1
	41

±
0,2
	42

±
1,3
	39

±
0,8
	36

±
1,5
	30

±
1,3
	30

±
0,9
	28
±
1

	Essential oil of Basil
	40

±
2,1
	39

±
1,9
	39

±
1,1
	35

±
1,3
	31

±
0,5
	30

±
0,9
	20

±
1,1
	17

±
2,2
	14
±
0,6

	Control

(saline)
	growth
	growth
	growth
	growth
	growth
	growth
	growth
	growth
	growth


The experimental results № 2. After 24 hours observed growth in all tubes except the top of the agar column, which is closer to the disk. In control tube growth is uniform across the surface of agar. Colonies is fluffy, white, with well-developed mycelium. After 48 hours in tube with the disk soaked by Monarda essential oil growth was less pronounced, colonies white, fluffy, at the bottom of the tube mycelium was smoky color. In tube with discs soaked by eugenol and essential oil of Basil colonies had slightly higher mycelium, painted in light gray. In control tube mycelium was high, gray at the bottom of the tube and slightly lighter. By microscopy of research material from test tubes showed decreasing of the number of sporangias formation compared with the control, the bulk was mycelium.
Conclusion. Discovered a high fungicidal activity of essential oil of Monarda and eugenol. Broth and herb extract of Echinacea have fungicidal activity relatively Mucor and Aspergillus. Tincture of Echinacea purpurea has weak antifungal activity relatively Aspergillus. Investigated essential oils have fungiostatic effect on Mucor even in the absence of direct contact with the fungi isolate. 
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