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Introduction
Since the first a agricultural settlement, mankind exploited plants 

such as forth grass, herbs and fruit yielding trees for their medicinal 
values. Nowadays, following the discovery of different type of 
medicinal plants and development of their therapeutic application, the 
practice of traditional medicine well acknowledge and established as 
a proffesion. Through a number of medical and clinical researches, 
researchers are able to demonstrate the specific physiological activity 
of a particular medicinal plant of the extraction of its bioactive 
compound. These also helps to perform a pharmacological study to 
synthesis drug from medicinal plants with a reduced toxicity and 
side effect.1 Furthermore, the active components of herbal remedies 
have found combined with other inactive substance. However, 
these complementary components give the plant as a whole a safety 
and efficiency much superior to that of its isolated and pure active 
components.2 Therefore, it is found to be very crucial to conduct more 
research on the therapeutic value of medicinal plants.

Presently in the developing countries, synthetic drugs are not 
only expensive and inadequate for the treatment of diseases but are 
also often with adulteration and side effects. Of the tropical and sub-
tropical plants, Eucalyptus is one of the medicinal plants which belong 
to the order myrtles and Myrtaceae and a large genus of aromatic 
trees indigenous to Australia, Tasmania and the neighboring Island, 
and now extensively cultivated in many other countries including 
Ethiopia.3 Antimicrobial agents are substances that interfere with 
the growth and metabolism of microbes. In common usage, the term 
denotes inhibition of growth and with reference to specific groups 
of organisms, terms as antibacterial, antifungal, antiviral and ant 
protozoa are frequently employed. Antimicrobial agents may either 
kill microorganisms or inhibit their growth. Those that inhibit growth 
are called bacteria static. These agents depend on the normal host 
defenses to kill or eliminate the pathogens after its growth has been 
inhibited. For example, sulfa drugs, which are frequently prescribed 
for urinary infections, inhibit the growth of bacteria in the bladder 
until they are eliminated during the normal process of urination. 
Antimicrobial agents that kill are bactericidal. These antimicrobial 
agents are particular useful in situations in which the normal host 

defenses cannot be relied on to remove or destroy pathogens. A 
given antimicrobial can be bactericidal in one situation, yet bacteria 
static in another, depending on the concentration of the drug and the 
growth stage of the microorganism.4 Some antimicrobial agents are 
chemotherapeutic with a chemical used for the treatment of infectious 
diseases or disease caused by the proliferation of malignant cells. These 
substances are prepared in the chemical laboratory or obtained from 
microorganisms and some plants and animals in general, naturally 
occurring substances are distinguished from synthetic compounds by 
the name antibiotics. Some antibiotics are prepared synthetically, but 
most of them are prepared commercially by microbial biosynthesis. 
Chemotherapeutic agents must have selective toxicity for the parasite, 
which means a low toxicity for host cells and high toxicity for the 
parasite.5 In Ethiopia, application of medicinal plants especially in 
traditional medicine is currently well acknowledged. The increasing 
resistance of most synthetically derived antimicrobial agents is of 
utmost concern.6 Therefore, suitable medicinal plants having effective 
remedy value which is less harmful to human tissue need to be 
explored. Eucalyptus oil is readily steam distilled from the leaves and 
can be used for cleaning, deodorizing and in very small quantities in 
food supplements, especially sweets, cough drops and decongestants.7 
It may also provide antiseptic properties.8 Some species of Eucalyptus 
such as globulus, maculate and Viminal is with inhibition effect on 
some Gram-positive bacteria have been reported.9 Fungicide activity 
has also been reported.10,11

The purpose of this study was to investigate the phytochemical 
composition and antimicrobial activities of fresh leaves extracts of 
Eucalyptus globules against some pathogenic microorganisms.

Materials and methods
Plant material

Leaves of Eucalyptus globules were collected from matched 
Tigray Ethiopia. The plant was authenticated at the department of 
biology Mikelle University Ethiopia. The leaves were air-dried in a 
well ventilation place until the moisture content reduced to a minimum 
suitable for grinding.
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Abstract

The extracts for phytochemical screening and antimicrobial activity were carried out 
on dried fresh leaves, Eucalyptus globulus using water as solvent. The results of the 
phytochemical screening showed that the plant parts contained saponins, tannins, phenols 
and glycosides. The disc diffusion method was adopted for the antimicrobial activity of 
the plant extracts. The antimicrobial activity test of the plant extracts on Escherichia coli, 
Staphylococcus aureus, Salmonella typhi and Bacillus subtilis showed that water extracts 
had inhibitory activity on all the tested organisms. The results obtained from this study 
revealed that extracts of Eucalyptus globules possess antimicrobial activities against some 
microorganism that causes diseases.
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Isolation of essential oil

The essential oil was extracted by subjecting the air-dried leaves 
of Eucalyptus globules to hydro distillation using a Clevenger-type 
apparatus. Fresh seed (100g) were chopped and mixed with distilled 
water in a 5 iter round bottom flask. The hydro distillation lasted 
for 3hours and the oil collected was dried with sodium sulphate and 
stored at 4°C in a refrigerator for further use.12

Phytochemical analysis

The preliminary phytochemical analysis of the extracts was carried 
out to determine the presence of tannins, saponins, alkaloids, phenols 
and glycosides as described.13–16 Results are as shown in Table 1.

+ = Present 

- = Absent

Table 1 Results of phytochemical screening of Eucalyptus Globulus

Bioactive Compounds Water extract of leaves
Tannins +
Saponins +
Phenols +
Glycosides +
Alkaloids -

The antimicrobial activities of the test organisms are as shown in 
Table 2. Antimicrobial susceptibility of the extracts against the test 
organisms showed that both extract has activities on the entire test 
organism except E. coli which shows no measurable zone of inhibition 
with ethanol extract from roots and stem-bark of the plant.

Table 2 Results of antimicrobial activity of leaves of Eucalyptus Globulus

Inhibition zone in (mm) Amount added (20µL)

 Water extract Gentamicin 
(control)

E.coli 13 26
S. aureus 15 23
S.thyphimurium 15 28
B.subtilis 13 22

Test for saponins

5ml of the extract with 10ml of water in a test tube was shaken, and 
then a full mass of small bubbles formation was taken as an indication 
of the presence and absence of saponins.

Test for tannins

Extract plus 4ml of water and drops of ferric chloride were mixed, 
and then immediate green precipitate formation was taken as an 
indication for the presence of tannins.

Test for alkaloids

2ml of the extract plus picric acid were mixed; an orange coloration 
was taken as an indication for the presence of alkaloids.

Test for phenols

Equal volume of the extract was added to equal volume of ferric 
chloride, a deep bluish green solution was taken as a positive test for 
the presence of phenols.

Test for glycosides

5ml of extract plus 25ml of dilute sulphuric acid were poured into 
a test tube. The mixture was boiled for 15min, cooled and neutralized 

with 10% sodium hydroxide and 5ml of Fehling A and B was added. 
Brick red precipitate is a positive test for the presence of glycosides.

Test organisms

The tested microorganisms used in this study include, Escherichia 
coli, Staphylococcus aureus, Salmonella typhi and Bacillus subtilis.

Collection of test organisms
The microorganisms were collected from the microbiology 

laboratory of the Ayderreferral Hospital with the help of the laboratory 
staff. E. coli was collected in peptone water and labeled S1. The same 
procedure was repeated for the collection of S. aureus, S. typhi and B. 
subtilis. These were labeled S2, S3and S4, respectively.

Preparation of nutrient agar/nutrient broth
This nutrient media prepared using a standard protocol, Monica 

(2000). 28g of the nutrient agar powder was dissolved in 1000ml 
of distilled water in a conical flask and was autoclaved for 15min at 
121°C, and then, it was allowed to cool to 47°C and dispensed into 
plates or slants. The slants were used in culturing and sensitivity test 
of the organisms 28g of nutrients broth powder was dissolved in 1000 
ml of distilled water in a conical flask and was autoclaved at 121°C 
for 15min; it was then allowed to cool at 47°C and was dispensed into 
test tubes.

Antimicrobial investigation
The stocks on the nutrient agar slant sub-cultured into nutrient 

broth and incubated at 37°C.Then the test organism inoculated on 
the nutrient plate agar and the discs were prepared using a Whatman 
filter paper; kept invials-bottles and sterilized in an oven at 150°C for 
15min. prepared discs containing the various extracts were carefully 
placed on the inoculated plates using a sterilized forceps in each 
case.17 The plates were then turned upside-down and inoculate at 
37°C for 24h in an incubator. After incubation, the inoculated plates 
were observed for zones of inhibition (in mm diameter). The result 
was taken by considering the zone of growth and inhibition of the 
organisms by the test fractions.18

Results and discussion
The Phytochemical analysis (Table 1) revealed the presence of 

phenols; glycosides tannin and saponins were present in the water 
extract of the leaves.

Phytochemical screening of all the tested aqueous leaves extract 
of eucalyptus revealed the presence of tannins, saponins phenols, 
and glycosides. Regardless of the known antimicrobial activities 
of these phytochemical compounds, their presence in the extract is 
perhaps the reason for the antimicrobial effects exhibited by these 
plants on S. aureus and S. typhi. These substances are known to have 
antimicrobial effects. Tannins, for example are known to be made up 
of phenolic compounds and phenols, and phenolic compounds have 
been used extensively as disinfectants. Action of tannin may be due to 
protein denaturation and is found to be non-specific.19 Tannins possess 
astringent and homeostatic properties and are therefore widely used 
as topical application on sprains, bruises, and superficial wounds and 
infections.

Phytochemical screening of the extracts varies from one plant 
part to another as revealed in the results. It could also vary from 
place to place due to geographical location, climatic conditions and 
soil condition of a particular area. This may explain why it could be 
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possible to have differences in chemical composition of the same 
plant of study in other areas.

The antimicrobial activities of the test organisms as shown in Table 
2, the results of the present study showed that the crude extracts of 
Eucalyptus globulus inhibit the growth of S. typhimurium, E. coli, B. 
subtilis and S. aureus even though highest activity was demonstrated 
by the standard antibiotic Gentamicin (control), this may be because 
the antibiotic is in it pure state and has refined processes that have 
established it as a standard antibiotic20 phytochemical components. 
Results also showed the microorganisms have different resistance 
properties toward the extract of this plant. E. globulus showed highest 
inhibiting activity on S. typhimurium, and S. aureus while it was 
found to have a low activity on E. coli, B. subtilis which might be 
attributed to the genetic factor of the strain of the bacteria. The result 
also showed that the sensitivity of S. aureus and E. coli toward the 
extract of Eucalyptus globulus revealing (13mm) and (15mm) zone 
of inhibition in diameter, respectively. This result demonstrated the 
highest antibacterial activity of this plant species collected from 
this region compared to those found by (Bachir Raho Ghalem and 
Benali mohamed 2008) in which the recorded result was (4mm) and 
(2.4mm) zone of inhibition using the same concentration of extract of 
Eucalyptus globulus on S. aureus and E. coli respectively. Which was 
collected from Mascara willaya city North West of Algeria. As the 
result showed this Eculaptus globulus has high efficacy to be serving 
as a potential source of antibiotic substances for drug development 
against these two types of bacteria that causes diseases and confirmed 
the historical use of Eucalyptus globulus oil as an antimicrobial 
agent.21

Conclusion
The result of phytochemical analysis of this plant showed that 

all the tested extracts have bioactive substances which display 
antimicrobial activity. For instance, tannins are known to be made up 
of phenolic compounds, and phenols and phenolic compounds that 
have been used as disinfectant. Due to differences in geographical 
location of these plants, the phytochemical constituent can be greatly 
affected.22–25 These influences can also contribute to differences in the 
antimicrobial activities of plant extracts on the tested microorganisms 
as shown in Table 2. Generally, this study has shown that the extracts 
of Eucalyptus globules possess antimicrobial potentials found to be 
effective against pathogenic microorganisms involved in wounds 
infections, urinary tract infections, gastrointestinal tract infections 
and typhoid fever. Therefore, the results of this study provide a 
rationale for the use of the plant parts in traditional medicine practice 
in Ethiopia the activities of Eucalyptus globules should further be 
investigated against wide range of microorganisms. Also, purification 
and toxicological studies should be carried out with a view of sourcing 
antimicrobial agents for drug development.26–31

Moreover, in order to use wide verities of plants which may have 
medicinal and pharamacognaostic value and therapeutic significance, 
a number of researches investigating the true antimicrobial nature of 
the phytochemical constituents of the interest plant has to be done.

Acknowledgments
None.

Conflicts of interest
Author declares there are no conflicts of interest.

Funding
None.

References
1. Assareh MH, Sedaghati M, Kiarostami K, et al.Seasonal changes of 

essential oil composition of Eucalyptus maculate Hook. Iranian Journal 
of Medicinal and Aromatic Plants. 2010;25:580–588.

2. Ben Marzoug HN, Romdhane M, Lebrihi A, et al. Eucalyptus oleosa 
essential oils: chemical composition and antimicrobial and antioxidant 
activities of the oils from different plant parts (stems, leaves, flowers and 
fruits). Molecules. 2011;16(2):1695-1709.

3. Cakir A, Mavi A, Yildirim A, et al. Isolation and characterization 
of antioxidant phenolic compounds from the aerial parts of 
Hypericumhyssopifolium L. by activity-guided fractionation. J 
Ethnopharmacol. 2003;87(1):73–83.

4. Elaissi A, Rouis Z, Mabrouk S, et al. Correlation between chemical 
composition and antibacterial activity of essential oils from fifteen 
Eucalyptus species growing in the Korbous and JbelAbderrahman 
arboreta (North East Tunisia). Molecules. 2012;17(3):3044–3057.

5. European Pharmacopoeia Commission. 5th edn. Euro Pharmac. 2004.

6. Fernandes JC, Spindola H, de Sousa V, et al. Anti-inflammatory activity 
of chitooligosaccharides in vivo. Mar Drugs. 2010;8(6):1763–1768.

7. Garcia MD, Fernandez MA, Alvarez A, et al.Antinociceptive 
and anti-inflammatory effect of the aqueous extract from leaves 
of Pimentaracemosavar. ozua (Myrtaceae). J Ethnopharmacol. 
2004;91(1):69–73.

8. Gupta S, Kumar MNS, Duraiswamy B Chhajed, et al.In-vitroAntioxidant 
and Free Radical Scavenging Activities of Ocimum Sanctum. World 
Journal of Pharmaceutical Research. 2012;1:78–94.

9. Igbe I, Ching FP, Eromon A. Anti-inflammatory activity of aqueous 
fruit pulp extract of Hunteriaumbellata K. Schum in acute and chronic 
inflammation. Acta Pol Pharm. 2010;67(1):81–85.

10. Indraya AK, Garg SN, Rathiu AK, et al.Chemical composition and 
antimicrobial activity of the essential oil of alpiniaofficinarumrhizome. 
Indian Journal of Chemistry. 2007;46B:2060–2063.

11. Kafaru E. Immense Help Formative Workshop. In: Essential 
Pharmacology, (1st edn.), Elizabeth Kafaru Publishers, Lagos, Nigeria. 
1994. pp.11–14.

12. Le-Bars D, Gozariu M, Cadden SW. Animal Models of Nociception. 
Pharmacol Rev. 2001;53(4):597–652.

13. Lin K, Tierno PM, Komisar A. Increasing antibiotic resistance 
of Streptococcus species in New York city. Laryngoscope. 
2004;114(7):1147–1150.

14. Manna A, Abalaka ME. Preliminary screening of the various extracts 
of Physalisangulala (L.) for antimicrobial activies. Spectrum J. 
2000;7(2):119–125.

15. Nair R, Vaghasiya Y, Chanda S. Antibacterial activity of Eucalyptus 
citriodora Hk. oil on few clinically important bacteria. Afric J Biotechnol. 
2008;7(1):025–027.

16. Nan P, Hu Y, Zhao J, et al. Chemical Composition of the Essential Oils 
of Two Alpinia Species from Hainan Island, China. Z Naturforsch C. 
2004;59(3-4):157–160.

17. Noumi E, Snoussi M, Hajlaoui H, et al. Chemical composition, 
antioxidant and antifungal potential of Melaleucaalternifolia (tea tree) 
and Eucalyptus globules essential oils against oral Candida species. 
Journal of Medicinal Plants Research. 2011;5(17):4147–4156.

https://doi.org/10.15406/ijcam.2016.03.00056
http://www.ncbi.nlm.nih.gov/pubmed/21330958
http://www.ncbi.nlm.nih.gov/pubmed/21330958
http://www.ncbi.nlm.nih.gov/pubmed/21330958
http://www.ncbi.nlm.nih.gov/pubmed/21330958
http://www.ncbi.nlm.nih.gov/pubmed/12787957
http://www.ncbi.nlm.nih.gov/pubmed/12787957
http://www.ncbi.nlm.nih.gov/pubmed/12787957
http://www.ncbi.nlm.nih.gov/pubmed/12787957
http://www.ncbi.nlm.nih.gov/pubmed/22410416
http://www.ncbi.nlm.nih.gov/pubmed/22410416
http://www.ncbi.nlm.nih.gov/pubmed/22410416
http://www.ncbi.nlm.nih.gov/pubmed/22410416
http://www.ncbi.nlm.nih.gov/pubmed/20631868
http://www.ncbi.nlm.nih.gov/pubmed/20631868
http://www.ncbi.nlm.nih.gov/pubmed/15036471
http://www.ncbi.nlm.nih.gov/pubmed/15036471
http://www.ncbi.nlm.nih.gov/pubmed/15036471
http://www.ncbi.nlm.nih.gov/pubmed/15036471
http://www.ncbi.nlm.nih.gov/pubmed/20210083
http://www.ncbi.nlm.nih.gov/pubmed/20210083
http://www.ncbi.nlm.nih.gov/pubmed/20210083
http://nopr.niscair.res.in/handle/123456789/806
http://nopr.niscair.res.in/handle/123456789/806
http://nopr.niscair.res.in/handle/123456789/806
http://www.ncbi.nlm.nih.gov/pubmed/11734620
http://www.ncbi.nlm.nih.gov/pubmed/11734620
http://www.ncbi.nlm.nih.gov/pubmed/15235338
http://www.ncbi.nlm.nih.gov/pubmed/15235338
http://www.ncbi.nlm.nih.gov/pubmed/15235338
http://www.ncbi.nlm.nih.gov/pubmed/15241915
http://www.ncbi.nlm.nih.gov/pubmed/15241915
http://www.ncbi.nlm.nih.gov/pubmed/15241915
http://www.academicjournals.org/journal/JMPR/article-abstract/410CCFC23358
http://www.academicjournals.org/journal/JMPR/article-abstract/410CCFC23358
http://www.academicjournals.org/journal/JMPR/article-abstract/410CCFC23358
http://www.academicjournals.org/journal/JMPR/article-abstract/410CCFC23358


Phytochemical and antimicrobial potentials leaves extract of eucalyptus globulus oil from maichew Tigray 
Ethiopia

4
Copyright:

©2016 Amabye et al.

Citation: Amabye TG, Bezabh AM, Mekonen F. Phytochemical and antimicrobial potentials leaves extract of eucalyptus globulus oil from maichew Tigray 
Ethiopia. Int J Complement Alt Med. 2016;3(1):1‒4. DOI: 10.15406/ijcam.2016.03.00056

18. Obame LC, Koudou J, Chalchat JC, et al. Volatile components, 
antioxidant and antibacterial activities of Dacryodes buettneri H. 
J. Lam. essential oil from Gabon. Scientific Research and Essay. 
2007;2(11):491–495.

19. Ogunwande IA, Flamini G, Cioni PL, et al. Aromatic Plants growing 
in Nigeria: Essential Oil Constituents of Cassia alata (Linn.) Roxb. and 
Helianthus annuus L. Rec Nat Prod. 2010;4(4):211–217.

20. Ololade ZS, Olawore NO, Kolawole AS, et al.Phyto-chemicals, Free 
Radical Scavenging and Anti-inflammatory Activity of the Leaf 
Essential Oil of Callitris columellaris F. Muell from Plateau State, 
Nigeria. International Journal of Applied Research and Technology. 
2012;1:38–45.

21. Parejo I, Viladomat F, Bastida J, et al. Comparison between the radical 
scavenging activity and antioxidant activity of six distilled and non 
distilled mediterranean herbs and aromatic plants. J Agric Food Chem. 
2002;50(23):6882–6890.

22. Perianayagam JB, Sharma SK, Pillai KK. Anti-inflammatory activity 
of Trichodesma indicium root extract in experimental animals. J 
Ethnopharmacol. 2006;104:410–414.

23. Pino JA, Marbot R, Quert R, et al. Study of essential oils of Eucalyptus 
resinifera Smith, E. tereticornis Smith and Corymbiamaculata (Hook.) 
KD Hill and L.A.S. Johnson, grown in Cuba. Flavour and Fragrance 
Journal. 2012;17(1):1–14.

24. Pourmorad F, Hosseinimehr SJ, Shahabimajd N. Antioxidant activity, 
phenol and flavonoid contents of some selected Iranian medicinal plants. 
African Journal of Biotechnology. 2006;5(11):1142–1145.

25. Prior RL, Wu X, Schaich K. Standardized methods for the determination 
of antioxidant capacity and phenolics in foods and dietary supplements. 
J Agric Food Chem. 2005;53(10):4290–4302.

26. Santin JR, Silveira A, Muller E, et al. Evaluation of the acute toxicity, 
genotoxicity and mutagenicity of ethanol extract of Piper aduncum. 
Journal of Medicinal Plants Research. 2011;5(18):4475–4480.

27. Segev A, Badani H, Kapulnik Y, et al. Determination of ‘polyphenols, 
flavonoid, and antioxidant capacity in colored chickpea (Cicerarietinum 
L.). J Food Sci. 2010;75(2):S115–119.

28. Shariff ZU. Modern Herbal Therapy for Common Ailments. Nature 
Pharmacy Series. 2001.p.91.

29. Sibery D. Starting your own consultancy. Into the great wide open. 
Leaving C-suite to start consultancy requires huge change in perspective. 
Mod Health. 2005;35(46):S8–9.

30. Shariff ZU. Modern Herbal Therapy for Common Ailments. Nature 
Pharmacy Series (Volume 1), Spectrum Books Limited, Ibadan, Nigeria 
in Association with Safari Books (Export) Limited, United Kingdom. 
20201. p. 9-84.

31. Zeashana H, Amresha G, Raoa CV, et al. Antinociceptive activity of 
Amaranthus spinosusin experimental animals. J Ethnopharmacol. 
20009;122(3):492496.

https://doi.org/10.15406/ijcam.2016.03.00056
http://www.academicjournals.org/journal/SRE/article-abstract/3F3E91E12542
http://www.academicjournals.org/journal/SRE/article-abstract/3F3E91E12542
http://www.academicjournals.org/journal/SRE/article-abstract/3F3E91E12542
http://www.academicjournals.org/journal/SRE/article-abstract/3F3E91E12542
http://www.ncbi.nlm.nih.gov/pubmed/12405792
http://www.ncbi.nlm.nih.gov/pubmed/12405792
http://www.ncbi.nlm.nih.gov/pubmed/12405792
http://www.ncbi.nlm.nih.gov/pubmed/12405792
http://www.ncbi.nlm.nih.gov/pubmed/16303271
http://www.ncbi.nlm.nih.gov/pubmed/16303271
http://www.ncbi.nlm.nih.gov/pubmed/16303271
http://onlinelibrary.wiley.com/doi/10.1002/ffj.1026/abstract
http://onlinelibrary.wiley.com/doi/10.1002/ffj.1026/abstract
http://onlinelibrary.wiley.com/doi/10.1002/ffj.1026/abstract
http://onlinelibrary.wiley.com/doi/10.1002/ffj.1026/abstract
http://www.academicjournals.org/article/article1379770522_Pourmorad%20et%20al.pdf
http://www.academicjournals.org/article/article1379770522_Pourmorad%20et%20al.pdf
http://www.academicjournals.org/article/article1379770522_Pourmorad%20et%20al.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15884874
http://www.ncbi.nlm.nih.gov/pubmed/15884874
http://www.ncbi.nlm.nih.gov/pubmed/15884874
http://www.academicjournals.org/journal/JMPR/article-abstract/550700524691
http://www.academicjournals.org/journal/JMPR/article-abstract/550700524691
http://www.academicjournals.org/journal/JMPR/article-abstract/550700524691
http://www.ncbi.nlm.nih.gov/pubmed/20492256
http://www.ncbi.nlm.nih.gov/pubmed/20492256
http://www.ncbi.nlm.nih.gov/pubmed/20492256
http://www.ncbi.nlm.nih.gov/pubmed/16334823
http://www.ncbi.nlm.nih.gov/pubmed/16334823
http://www.ncbi.nlm.nih.gov/pubmed/16334823
http://www.ncbi.nlm.nih.gov/pubmed/19429318
http://www.ncbi.nlm.nih.gov/pubmed/19429318
http://www.ncbi.nlm.nih.gov/pubmed/19429318

	Title
	Abstract
	Keywords
	Introduction
	Materials and methods 
	Plant material 
	Isolation of essential oil 
	Phytochemical analysis 
	Test for saponins 
	Test for tannins 
	Test for alkaloids 
	Test for phenols 
	Test for glycosides 
	Test organisms 

	Collection of test organisms 
	Preparation of nutrient agar/nutrient broth 
	Antimicrobial investigation 
	Results and discussion 
	Conclusion
	Acknowledgments
	Conflicts of interest 
	Funding
	References
	Table 1
	Table 2

