Determination of Volatile Oil content of two of Eucalyptus species and GC/MS Chemical Composition and the Antibacterial / Antifungal Activity Properties of the Oil

Abstract

Essential oils are highly concentrated substances extracted from flowers, leaves, stems, roots, seeds, barks, resins, or fruit rinds. These oils are often used for their flavor and their therapeutic or odoriferous properties, in a wide selection of products such as foods, medicines, and cosmetics. Extraction of essential oils is one of the most time- and effort-consuming processes. The way in which oils are extracted from plants is important because some processes use solvents that can destroy the therapeutic properties.
Essential oils of two  selected eucalyptus tree  species, namely E.camaldulensis, and  E.citridiora, were obtained by hydro-distillation using Clevenger apparatus then the oil content were calculated. The chemical components and their composition in the essential oils of the leaves were investigated using gas chromatography-mass spectrometry (GC-MS) analysis. Some of the main  components commonly observed in the essential oils of the E.camaldulensis and E.citridiora are [Eucalyptol (72.95%), Alpha-pinene (6.34%), D-lemonene (4.46%), 2(10)-pinen-3-ol (3.17%), p-cymene (2.79%)], and [IR-alpha-pinene (50.52%), p-cymene (8.98%), gamma-Terpinene (8.95%),ethyl piperonylcyanoacetate(4.50%), Citronellyl propionate (3.48%), D-limonene (3.11), Beta-pinene (2.95), piperine (2.16), and L-alpha-Terpineol (2.00)], respectively . These essential oils composed of some minor and some of trace components.
       The essential oils obtained were tested for their biological activities namely antimicrobial activity. Against bacteria (E. coli, Staphylococcus aureus, Salmonella typhi, Klebsiella pneumoniae.) and fungals (Candida albicans and Aspergillusniger).


Discussion: 
The Myrtaceae family represents an important source of essential oils with diverse biological activities includingbacteriostatic, fungistatic and anti-inflammatory effects. Various Myrtaceae species possess strong antimicrobial potential and their volatile oils are used as antimicrobial and antifungal agents in creams, soaps and toothpastes . Within the family, the Eucalyptus genus has been cultivated and exploited on a large scale for many years . 
Several species of eucalyptus are used in folk medicine as an antiseptic and against infections of the upper respiratory tract, such as cold, influenza and sinus congestion .Antimicrobial, analgesic and anti-inflammatory properties of E. citriodora, and E. camaldulensis have been reported from different parts of the world .
In the experiment 500gm and 266 gm of dried samples (E.camaldulensis and E. citriodora)  were subjected to Hydro-distillation using a Clevenger apparatus for 4 hours Using 500 ml of distilled water. The volume of essential oils was determined from a calibrated trap, The essential oils in the distillate were dried over anhydrous Na2SO4 and kept in the freezer (drying agent). Then the oil content was calculated.
 The amount of essential oils obtained by hydro-distillation, contains 2ml and 8ml of essential oil  for E.camaldulensis  and E. citriodora leaves,. The oil content calculated as 0.75% and 1.6% respectively.Then the essential oils were injected  to GC-MS to identify the chemical composition of the oil. 
The essentials oils  are [Eucalyptol (72.95%), Alpha-pinene (6.34%), D-lemonene (4.46%), 2(10)-pinen-3-ol (3.17%), p-cymene (2.79%)], and  [IR-alpha-pinene (50.52%), p-cymene (8.98%), gamma-Terpinene (8.95%),ethyl piperonylcyanoacetate(4.50%), Citronellyl propionate (3.48%), D-limonene (3.11), Beta-pinene (2.95), piperine (2.16), and L-alpha-Terpineol (2.00)], respectively. 
The chemical constituents os the essential oils of E.camaldulensis contain 19 oxygenated terpenoids compound (55.88%), and 15 hydrocarbon  terpenoids compounds(44.11%) , comparing with E.citridiora which contain   contain 34 oxygenated terpenoids compound (55.73%), and 27 hydrocarbon  terpenoids compounds(44.26%).

	Eucalyptus Camaldulensis essential oils
	Eucalyptus Citridiora essential oils
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Hydrocarbons Terpenes
	Alpha-pinene
	
	

Hydrocarbons Terpenoids
	

	IR-alpha-pinene
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	Gama-eudesmol
	Oxygenated terpenoids
	
	piperine                            

	
	Terpinolene
	
	
	L-alpha-Terpineol               

	
	Iso-carvol
	
	
	Trans-beta-Ocimene   

	
	2(10)-pinen-3-ol  
	
	
	Terpinolene                   

	
	Exo-fenchol
	
	
	Alpha-campholenal     

	
	Endo-borneol
	
	
	Pinocarvone                  

	
	Alpha-terpineol
	
	
	(-)-Verbenone              

	
	2-pinen-10-ol
	
	
	Eucalyptol                      
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	Jasmone         

	
	__________
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	__________
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	__________
	
	
	Ethylpiperonyl-cyanoacetate


Table (10):classification of essential oils of eucalyptus to haydrocarbons and oxygenated terpenoids.
This essential oils showed a wide spectrum of antimicrobial , antifungal , anticandidal, antibacterial , expectorant and cough stimulant activity . Due to its disinfectant action, the essential oil is used externally, applied to cuts and skin infections but it has deleterious effect on the body in high doses. Beside antimicrobial activity, the essential oil and its constituents have also been used for their herbicidal, insecticidal, antihelmintic , anti-tumour  and anti-leech  properties, as well as in integrated disease management against phytopathogenic fungi , nonspecific skin infections  and mastitis in animals . The essential oils of the leaf of E.camaldulensis, and E.citridiora were investigated for their antimicrobial activity against four bacteria  and two fungal .
The obtained results of antimicrobial experiment showed  that the essential oils of E.camaldulensis  have  high activity to prevent the growth of |E.coli , S.aureus, S.typhi(G+) and Candida albicans (fungi). Also E.citridiora E.O.s show activity against E.coli, klebsiella pneumonia and candida albicans (fungi). 
The antimicrobial activity of essential oil is due to the presence of a mixture of monoterpenes and oxygenated monoterpenes (most of the antimicrobial activity in the oils has been attributed to the oxygenated monoterpenes). The identification of such compounds with a wide biological activity is critical for the mankind as it helps in the search for chemical structures that should assist in designing new drugs as therapeautic agents against human pathogens.




Conclusion: 
It could be concluded from the present studies that  E.camaldulensis and E.citridora is a potential source of essential oil and Hydro-distillation is the method used to for extract the eucalyptus oil, and The main constituent of the oil is Eucalyptol (72.95%) and Alpha-pinene (50.52)% respectively.
The present study has revealed that essential oil of E.camaldulensis and E.citridora leaves have significant antibacterial activity against E.coli, S.aureus and Candida albicans(fungi).This confirms traditional medicine use of essential oil of Eucalyptus leaves as an antibacterial agent. The results of this study, therefore, form a good basis for selection of essential oil of E.camaldulensis and E.citridora leaves for their use as a natural antimicrobial agent for the treatment of several infectious diseases caused by E. coli, S. aureus and Canida albicans which have developed resistance.
The two components Eucalyptol and alph-pinene are presented as the main compound in the essential oil of E.camaldulensis, and E.citridiora respectively, it can be conclude that the eucalyptol and alpha-pinene both considered as the most important antimicrobial substance of essential oils.
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