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ABSTRACT

Plant essential oils are potential source of antimicrobials of natural origin. Oil extracted from twenty nine medicinal plants were
screened for their antimicrobial activity against human pathogenic bacteria and fungi causing skin diseases. The antimicrobial
activity of 29 oils were investigated against Escherichia coli, Trichophyton rubrum and Candida albicans by agar well diffusion
method, Minimum inhibitory concentrations (MICs) of oil (%v/v) done by agar well diffusion method. Most of the essential oils
showed a relatively high antimicrobial activity against all the tested organisms. Of the essential oils studied, The maximum
antimicrobial activity was shown by Calotropis gigantae followed by Semecarpus anacardium, Azadirachta indica, Datura
stramonium, Coriandrum sativum, Luffa acutangula, Momordica cymbalaria, Gliricidia sepium, Hyptis sauveolens and Ocimum
sanctum are more inhibitory activity against tested bacteria and fungi. C. gigantae showed good antimicrobial activity against
tested bacteria and fungi with MIC values ranging from 0.62 to 40 mg/mL using inhibitory zone estimation. The effects of the plant
extract were compared with those of Ketoconazole for fungi and Streptomycin sulphate for bacteria. The results obtained suggest
that C. gigantae has antimicrobial activity. These results support the plant oils can be used to cure skin diseases and plant oils may

have role as pharmaceutical and preservatives.
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INTRODUCTION

ince the ancient times aromatic plants had been

used for their preservatives and medicinal

properties. The pharmaceutical properties of
aromatic plants are partially recognized to essential oils'.
Essential oils are complex mixtures of volatile secondary
metabolites that mainly consist of mono- and
sesquiterpenes including carbohydrates, alcohols, ethers,
aldehydes, and ketones and are responsible for both the
fragrant and biological effects of aromatic medicinal
plants >®. An important characteristic of essential oils and
their constituents is their hydrophobicity, which enables
them to partition in the lipids of bacterial cell membranes
and mitochondria, thus disturbing the structures and
rendering them more permeable”®. A number of aromatic
medicinal plants used for treating infectious diseases
have been mentioned in different phytotherapy manuals
due to their availability, fewer side effects, and reduced
toxicity. Despite of tremendous progress in human
medicines, infectious diseases caused by bacteria, fungi,
viruses and parasites are still a major threat to public
health®. Infectious diseases accounts for high proportion
of health problems in the developing countries including
India. Microorganisms have developed resistance to many
antibiotics and as a result, immense clinical problem in
the treatment of infectious diseases has been created'.
Direct infection of the skin occurs by invasion of the
epidermis, usually after damage to the skin, and infection
may affect any anatomical layer. Microbial disease of the
skin may also occur by haematogenous spread of
bacteria'’. Bacterial infections that cause a number of

diseases depending on where the bacteria gains entry
into the body. Gram negative bacteria Escherichia coli is
one of the most common species of bacteria that leads to
disease in humans. E.coli strains may cause various
infections, including infections of the skin wounds**™*. E.
coli was found to be the causative agent of cellulitis
localized to lower or upper limbs™™"’. Cellulitis is an acute
spreading infection of the skin, extending more deeply
than erysipelas to reach subcutaneous tissues. Although
most cases of cellulitis are caused by group A
Streptococci, a number of other microorganisms may be
responsible for this disease, including other Bhaemolytic
streptococci,  Staphylococcus aureus, Haemophilus
influenzae in children, Capnocytophaga canimorsus,
following a dog or cat bite, and Pseudomonas
aeruginosa'®. Cellulitis due to E. coli is rare and less
documented®.

Human infections, particularly those involving the skin
and mucosal surface constitute a serious problem,
especially in tropical and subtropical developing
countries; dermatophytes and Candida spp. being the
most frequent pathogen. The cutaneous mycoses are
superficial fungal infections of the skin, hair or nails.
Essentially no living tissue is invaded, however a variety of
pathological changes occur in the host because of the
presence of the infectious agent and/or its metabolic
products. The principle a etiological agents are
dermatophytic moulds belonging to the genera
Microsporum, Trichophyton and Epidermophyton which
cause ringworm or tinea of the scalp, glabrous skin and
nails.
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Among dermatophytes, the species Trichophyton rubrum i
s of particular clinical interest for man because is the mos
t common agent of human dermatophytoses®. A few
studies have suggested a potential therapeutic effect
against infections due to Trichophyton rubrum, a human
dermatophytic filamentous fungus21 and Candida albicans
and related species, causing candidiasis of skin, which
resides as commensal in the mucocutaneous cavities of
skin, vagina and intestine of humans® can cause
infections under altered physiological and pathological
conditions such as infancy, pregnancy, diabetes,
prolonged broad spectrum antibiotic administration,
steroidal chemotherapy as well as AIDS®?°. The usual
approach to the management of cutaneous infections is
to treat with topical agents. Nevertheless, very little
information is available on its comparative antifungal
activity on the growth and physiology of human
pathogenic yeasts or filamentous fungi either in vitro or in
vivo. Furthermore, its direct therapeutic use either in
superficial or systemic infections due to bacteria or fungi
has not been clearly established.

Therefore our aim was to study the antimicrobial
properties of some selected oils against a diverse range of
organisms comprising Gram-negative bacteria (E.coli),
dermatophytic fungi (Trichophyton rubrum) and a yeast
(Candida albicans). The purpose of this was to create
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directly comparable, quantitative, antimicrobial data and
to generate data for oils for which little data exist.

MATERIALS AND METHODS
Collection and Extraction of plant material

For the present investigation 29 oil yielding medicinal
plants parts was selected, growing around Gulbarga
University, Gulbarga, Karnataka, India, were collected.
The voucher specimens of all the species bearing
numbers listed [Table 1] and deposited in herbarium of
Gulbarga University, Gulbarga. The collected plant
materials were initially rinsed with distilled water to
remove soil and other contaminants and dried on paper
towel in laboratory at 37°C for week. The dried seeds,
leaves, flowers, kernals and fruit were ground to semi-
powdered state and about 250g powdered plant part
were extracted successively with non-polar to polar
method i.e., hexane, petroleum-ether, chloroform, ethyl
acetate, methanol (98% methanol) and aqueous in
soxhlet extractor for 48h. The fractions obtained were
combined into calibrated flasks, evaporated to dryness
and weighted in order to determine the extraction’s
efficiency. The oils were solubilised in DMF (Dimethyl
formamide) to a final concentration 5 mg/ml. The oils
were stored in a sealed glass vial (bijoux bottle) in a
refrigerator at 4 °C until required. These all oils of above
plants were screened for their antimicrobial activity.

Table 1: Qils of Indian medicinal plants including the botanical name, common name, family and plant part use

Botanical name and HGUG voucher number Common name  Family Plant part used
1. Celosia argentea (8) Cockscomb Amaranthaceae Seeds
2. Mangifera indica (15) Mango Anacardiaceae  Fruit peel
3. Mangifera indica (15) Mango Anacardiaceae  Seeds
4. Semecarpus anacardium (33) Bilava Anacardiaceae  Fruits
5. Annona squamosa (19) Custard apple Annonaceae Seeds
6. Coriandrum sativum (22) coriander Apiaceae Seeds
7. Calotropis gigantea (47) Gaint milkweed  Asclepiadaceae  Seeds
8. Cucurbita pepo (NK) pumpkin Cucurbitaceae  Seeds
9. Luffa acutangula (NK) ridged luffa Cucurbitaceae  Seeds
10. Luffa cylindrica (NK) sponge gourd Cucurbitaceae  Seeds
11. Momordica cymbalaria (809) bitter gourd Cucurbitaceae  Seeds
12. Jatropha curcus (1295) physic nut Euphorbiaceae  Seeds
13. Caesalpinia bonduc (208) bonduc nut Fabaceae Seeds
14. Gliricidia sepium (494) gliricidia Fabaceae Seeds
15. Tamarindus indica (224) Imli Fabaceae Kernals
16. Mentha piperita (NK) Mint Labiatae Leaves
17. Hyptis sauveolens (536) Mint weed Lamiaceae Seeds
18. Ocimum scantum (535) Basil Lamiaceae Seeds
19. Lawsonia inermis (554) Henna Lythraceae Seeds
20. Hibiscus cannabinus (NK) Deccan hemp Malvaceae Seeds
21. Azadirachta indica (576) Neem Meliaceae Seeds
22. Eucalyptus globulus (594) Blue gum Myrtaceae Leaves
23. Jasminum roxburgianum (605) Jasmine Oleaceae Flowers
24. Sapindus laurifolia (721) Soapnuts Sapindaceae Seeds
25. Datura stramonium (738) Thorn apple Solanaceae Seeds
26. Solanum melongena (NK) Brinjal Solanaceae Seeds
27.Withania somnifera (734) Winter cherry Solanaceae Seeds
28. Duranta repens (770) Pigeon berry Verbenaceae Seeds
29. Lantana indica (253) Wild sage Verbenaceae Leaves

HGUG Herbarium Gulbarga University Gulbarga; NK- not known.
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Test Organisms

The isolate of Escherichia coli, Trichophyton rubrum
and Candida albicans used for the present study were
obtained from Microbiology Department, Gulbarga
University, Gulbarga. Karnataka, India, The fungal
cultures were maintained on Sabouraud Dextrose Agar
(SDA) medium supplemented with Chloramphenicol (50
mg/ml) and Streptomycin sulfate (500 mg/ml) and sub
cultured on Potato Dextrose Agar (PDA) every 15 days to
prevent pleomorphic transformations. Bacterial cultures
were grown in nutrient broth (Himedia, M002) at 37°C
and maintained on nutrient agar slants at 4°C.

In vitro antimicrobial assay by agar well diffusion
method

Oils were screened for their antimicrobial activity against
tested organisms by agar well diffusion method. Fungal
lawn was prepared using 5 days old culture strain. The
fungal strains were suspended in a saline solution (0.85%
NaCl) and adjusted to a turbidity of 0.5 Mac Farland
standards (108 CFU/mI) and used for antimicrobial assay
tests. Inocula(1ml) was spread over the potato dextrose
agar medium using a sterilized glass spreader. Using
flamed sterile borer, wells of 4 mm diameter were
punctured in the culture medium. About 20 pl of 5 mg/ml
of solubilised oils were added to the wells. The plates
thus prepared were left for diffusion of extracts into
media for one hour in the refrigerator. The test was
performed in triplicate. These plates were incubated for
48 h at 28°C. After incubation for 48h, the diameter zone
of inhibition was measured and expressed in millimetres.
DMF was used as a hegative control. Standard antibiotics
Ketoconazole were used in order to control the sensitivity
of the tested fungi. Ketoconazole used as positive control
(1000pg/ml) because Ketoconazole is an imidazole
fungicidal agent with a very broad spectrum of activity
against many fungal species that is used for treatment of
superficial and systemic fungal infections. The zones of
different oil were measured.

The same method was followed for testing antibacterial
activity using nutrient agar medium incubated at 37°C for
18h. Streptomycin sulphate used as positive control for
bacteria.

Minimum Inhibitory Concentration (MIC)

The minimum inhibition concentration MICs were
determined as the lowest concentration of oil inhibiting
the visible growth of each organism on the agar plate. The
MIC values were determined by agar well diffusion
method. Fungal and bacterial lawn prepared were
suspended in a saline solution (0.85% NaCl) and adjusted
to a turbidity of 0.5 Mac Farland standards (108 CFU/m)
and required concentrations of serially diluted C. gigantae
seed oil (0.6, 1.2, 2.5, 5, 10, 20 and 40mg/ml) were added
to the wells. The least concentration of each oils showing
a clear of inhibition was taken as the MIC.
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Statistical analysis

Each experiment has three replicates and three
determinations were conducted. Means and standard
deviation were recorded.

RESULTS AND DISCUSSION

The antimicrobial activity of 29 plants oil obtained by the
agar well diffusion method is shown in Table 2. All the oils
tested exhibited different degrees of antimicrobial
activity against tested strains. The essential oils from
the different plant species studied showed activities,
with the diameters of inhibition zone ranging from
483+ 0.28mm to 16.16+ 0.28 mm. Plants showed
significant differences in the antimicrobial activities of
extracts. Among the plants tested, the essential oil of C.
gigantae showed the best antimicrobial activity of all
extracts [Table 2] followed by S. anacardium, A.indica,
D. stromium, C. sativum, L. acutangula, M. cymbalaria, G.
sepium, H. sauveolens and O. sanctum. The oils of L.
cylindrical, J. curcas, M. spicata, and E. globules exhibited
moderate activity and the oils of C. argentia, M. indica, A.
squamosa, C. pepo, C. bonduc, T. indica, L. inermis, H.
cannabinus, J. roxburgianum, S. mukrorie, S.
molangianum, W. somnifera, D. repens and L. indica
showed comparatively low activity against tested strains.
Subsequent experiment were conducted to determine
minimum inhibitory concentration (MIC) of C. gigantae
essential oil [Table 3].

Gram-negative bacteria E.coli appear to be least sensitive
to the action of many other plants essential oils. By
comparison, it was found to have more potent activity in
antifungal than antibacterial action. The response of
dermatophyte to treatment with various plants
extracts varied, it was shown to be dose dependent
as greater inhibition of growth was observed as the
concentrations of the extracts increased® *. Hence,
search for new, cheaper antimycotics from natural
sources is an urgent need. The data obtained in the
present investigation proves the antimicrobial activity
of C. gigantae seed oil with varying MIC. The present
findings demonstrated that various solvent extracts of
S. anacardium, A. indica, D. stromium, C. sativum, L.
acutangula, M. cymbalaria, G. sepium H. sauveolens and
0. sanctum have concentration dependent activity
against all the tested organisms, this might be due to
the difference in  the concentration of the
phytocompounds of various secondary metabolites
present in the extract as well as the extracting ability
of the solvents. It was also observed that some solvent
extracts (hexane, pet. ether, chloroform, ethyl acetate,
methanol and aqueous) of few plants (C. argentia, M.
indica, A. squamosa, S. molangianum and W. somnifera)
could not inhibit completely or even 50% growth of the
tested organisms. This could suggest that probably
certain phytochemicals exhibit their antimicrobial action
only with other phyto-constituents. After this
experiment, further work should be performed to
describe the antimicrobial activities in more detail as

&

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

184



Int. J. Pharm. Sci. Rev. Res., 26(2), May - Jun 2014; Article No. 32, Pages: 182-188

well as

Sl
No

10.

11.

12.

13.

14.

15.

their activity

Botanical name
and part used

Celosia
argentea
(Seeds)

Mangifera
indica
(Fruit peel)
Mangifera
indica
(Seeds)
Semecarpus
anacardium
(Fruits)

Annona
squamosa
(Seeds)

Coriandrum
sativum
(Seeds)

Calotropis
gigantea
(Seeds)

Cucurbita pepo
(Seeds)

Luffa
acutangula
(Seeds)

Luffa cylindrica
(Seeds)

Momordica
cymbalaria
(Seeds)

Jatropha curcus
(Seeds)

Caesalpinia
bonduc
(Seeds)
Gliricidia
sepium
(Flowers)
Tamarindus
indica
(Kernal)

in-vivo.

In  addition,
phytochemical studies will be necessary to isolate the

Table 2: Antimicrobial activity of 29 oils of medicinal plants

Test
organisms
E. coli
T. rubrum
C. albican
E. coli
T. rubrum
C. albican
E. coli
T. rubrum
C. albican
E. coli
T. rubrum
C. albican
E. coli
T. rubrum
C. albican
E. coli
T. rubrum
C. albican
E. coli
T. rubrum
C. albican
E. coli
T. rubrum
C. albican
E. coli
T. rubrum
C. albican
E. coli
T. rubrum
C. albican
E. coli
T. rubrum
C. albican

coli
. rubrum
. albican
coli
rubrum
. albican
coli
. rubrum
. albican
E. coli
T. rubrum
C. albican

O dmo dmo 4 m

1
10.33£0.28
8.66x0.28
9.16+0.28
8.16x0.28
6.16+0.28
7.16+0.28
7.5+0.5
5.83£0.28
6.33+0.28
15.33+£0.57
12.66+0.28
14.16+0.28
7.66+0.57
5.16+0.28
6.16+0.28
14.66+1.15
11.16+0.28
13.66+0.76
15.33+£0.57
12.16+0.28
14.16+0.28
9.33£0.57
7.16+0.28
7.83£0.28
14.33+0.57
11.33£0.57
13.16+0.28
12.16+0.28
9.83+0.28
11.16+0.28
13.83+0.28
11.16+0.28
13.0+0.0
12.16+0.28

9.66+0.28
11.0+0.0
6.66+0.57
4.83+0.28
5.83£0.28
13.33£0.28
11.0+0.5
12.66+0.28
9.16+0.28
6.83+0.28
7.5+0.5

2
10.16+0.28
8.66x0.28
8.33+0.28
7.33£0.28
5.33£0.28
6.16+0.28
7.16+0.28
5.16+0.28
6.16+0.28
15.33£0.28
12.33+0.28
13.83+0.28
NA
NA
NA
13.16+0.28
9.66+0.28
11.83+0.28
15.0+0.5
11.16+0.28
13.5+0.5
7.16+0.28
6.16+0.28
7.33£0.57
14.16+0.28
10.33£0.57
12.83+0.28
10.83+0.28
8.66x0.57
10.0+0.0
13.16+0.28
10.66+0.57
11.66+0.57
11.16+0.28

9.33£0.57
9.83£0.28
8.66x0.28
6.66+0.28
7.33£0.28
12.16+0.28
10.33£0.57
11.16+0.28
10.0+0.0
7.83£0.28
8.66x0.28

Zone of Inhibition

3
9.83£0.28
8.16x0.28
8.66x0.28
6.66+0.28
5.16+0.28

5.5+0.5
6.16+0.28
4.83+0.28
5.83+0.28
15.16+0.28
12.16+0.28
13.16+0.28
NA
NA
NA
12.66+0.57
9.33£0.57
11.66+0.57
14.33+0.57
10.16+0.76
13.33£0.57
10.16+0.28
8.16x0.28
9.16+0.28
13.0+0.0
9.5+0.5
11.83+0.28
9.66+0.57
7.66+0.57
8.83+0.28
12.16+0.28
10.16+0.28
11.16+0.28
10.16+0.28
8.5£0.5
8.83+0.28
NA
NA
NA
10.66+0.57
8.66x0.28
9.83+0.57
6.83+0.28
5.5+0.5
6.0+0.0

4
8.33+0.28
7.33£0.28
8.16+0.28
NA
NA
NA
NA
NA
NA
14.83+0.28
11.66+0.28
12.83+0.28
NA
NA
NA
12.16+0.28
8.5£0.5
10.66+0.57
16.16+0.28
13.0+0.0
14.83+0.28
6.16+0.28
5.5+0.5
6.83£0.57
10.3320.57
8.16+0.28
10.16+0.28
9.16+0.28
6.83£0.28
8.33+0.57
10.5+0.5
8.16+0.28
9.5+0.86
9.16+0.28
7.33£0.57
8.33+0.57
NA
NA
NA
8.16+0.28
7.0£0.0
7.66£0.28
5.83£0.28
4.83+0.28
5.16+0.28

5
10.66+0.28
8.33+0.28
9.66+0.28
NA
NA
NA
NA
NA
NA
14.16+0.28
11.33£0.57
12.16+0.28
8.33+0.28
7.16+0.28
7.66+0.28
14.16+0.28
10.16+0.28
13.16+0.28
13.83£0.28
9.83£0.28
13.16+0.28
9.33£0.57
7.66+0.57
8.33+0.57
12.16+0.28
8.33+0.57
10.66+0.57
7.66+0.57
5.66+0.57
6.66+0.28
9.33£0.57
7.0£0.0
8.16x0.28
8.0£0.0
6.16+0.28
7.16+0.28
7.16+0.28
5.16+0.28
6.16+0.28
7.16+0.28
5.83+0.28
6.33+£0.57
4.83+0.28
4.33+0.28
4.66%0.28
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active constituents and evaluate the activities against a
wide range of microbial population.

6
9.33£0.28
7.33£0.28
8.33+0.57

NA
NA
NA
NA
NA
NA
13.83£0.28
10.33+0.28
11.83+0.28
8.33+0.28
6.16+0.28
6.83+0.28
14.66+0.28
10.66+0.57
13.66+0.57
12.33+£0.57
8.66x0.57
12.16+0.28
NA
NA
NA
8.5+0.5
7.16+0.28
9.0+0.0
6.66+0.57
4.83+0.28
6.16+0.28
9.16+0.28
6.16+0.28
6.33+£0.57
6.66+0.57
4.66x0.57
5.66+0.57
8.16x0.28
5.83£0.28
6.66+0.57
8.66x0.57
7.66+0.57
8.5£0.5
7.83£0.28
6.33+£0.57
6.66+0.57
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Sl
No

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28

29

30

31

Botanical name
and part used

Mentha
piperita
(Leaf)

Hyptis
sauveolens
(Seeds)

Ocimum
scantum
(Seeds)

Lawsonia
inermis
(Seeds)

Hibiscus
cannabines
(Seeds)

Azadirachta
indica
(Seeds)
Eucalyptus
globulus
(Leaf)

Jasminum
roxburgianum
(Flowers)

Sapindus
laurifolia
(Seeds)

Datura
stramonium
(Seeds)

Solanum
melongena
(Seeds)

Withania
somnifera
(Fruits)

Duranta repens
(Seeds)

Lantana indica
(Leaf)

Positive control

Negative
control

Table 2: Antifungal activity of 29 oils of medicinal plants (continue).

Test
organisms 1
E. coli 11.83+0.28
T. rubrum 9.5+0.0
C.albican  10.66x0.28
E. coli 13.0£0.0
T.rubrum  10.66+0.28
C.albican  11.83+0.28
E. coli 12.83+0.28
T. rubrum 10.0+0.0
C.albican  11.66x0.28
E. coli 7.83+0.28
T. rubrum 7.0£0.0
C. albican 7.5£0.5
E. coli 9.83£0.28
T. rubrum 7.5+0.5
C.albican  9.16+0.28
E. coli 15.0+0.0
T.rubrum  12.16+0.28
C.albican  13.66x0.28
E. coli 11.66+0.28
T. rubrum 9.33£0.28
C.albican  10.33x0.28
E. coli 12.16+0.28
T. rubrum 9.16£0.76
C.albican  10.66x0.57
E. coli 7.66+0.28
T. rubrum 5,83+0.28
C.albican  6.33+0.28
E. coli 14.83+0.28
T. rubrum 12.0+0.0
C.albican  13.33x0.57
E. coli 7.33+0.28
T. rubrum 5.66+0.28
C.albican  6.16+0.28
E. coli 7.16+0.28
T. rubrum 5.331£0.57
C.albican  5.83+0.28
E. coli 8.66x0.57
T. rubrum 6.83£0.28
C.albican  7.16+0.28
E. coli 9.33£0.57
T. rubrum 7.0£0.0
C.albican  8.33+0.57

Streptomycin sulphate (Bacteria)

2
10.83+0.28
8.66x0.57
10.16+0.28
11.83+0.28
9.33£0.28
10.66+0.57
11.66+0.57
8.83+0.28
10.5+0.5
11.16+0.28
9.16+0.28
10.0+0.0
8.66x0.57
6.66+0.57
7.83£0.28
14.16+0.28
11.33+0.28
12.83+0.28
9.0+0.0
8.16x0.28
9.33£0.57
14.16+0.28
12.66+0.28
13.66+0.28
6.66+0.57
4.83+0.28
5.33£0.57
12.33+£0.57
9.66+0.57
9.5+0.5
6.16+0.28
5.0+£0.0
5.16+0.28
6.33£0.28
5.16+0.28
5.33£0.57
8.33+0.28
6.0+0.0
7.33£0.57
8.5£0.5
6.33+£0.57
8.66x0.57

Zone of Inhibition

3
9.66+0.57
7.66+0.57
9.16+0.28
10.83+0.28
8.0£0.0
9.83+0.28
9.66+1.15
7.66+0.57
10.33£0.57
6.66+0.57
5.66+0.57
6.5+0.5
8.33+0.57
5.66+0.57
7.16+0.28
12.16+0.28
6.66+1.15
8.83+0.28
8.33+0.28
7.16+0.28
7.66+0.57
11.33£0.57
9.16+0.28
10.0+0.0
6.0+0.0
4.83+0.28
4.83+0.28
11.66+0.57
9.0+0.0
8.5£0.5
NA
NA
NA
NA
NA
NA
8.0£0.0
5.16+0.28
6.16+0.28
8.33+0.57
5.66+0.57
7.66+1.15

Ketaconazole (Fungi)

DMF

4 5
8.83+0.28  7.83%0.28
6.66+0.57  5.66+0.57
7.66£0.57  6.83£0.28
9.33£0.57 8.5£0.5
6.33+£0.57 5.5+0.5
8.66x0.57  7.83%0.76
9.33£0.57  8.66+0.28
6.83£0.76  5.66+0.57
8.66x0.57  7.83%0.28
5.83£0.28  8.83£0.28

5.0+£0.0 7.83£0.28
5.66+0.57  7.83£0.28
10.83+0.28 7.5£0.5
9.0+0.0 5.33£0.28
9.83£0.28  5.66+0.57
14.0+0.0 14.5+0.5
7.66+1.15  8.66+1.15
9.83£0.28 11.16+0.28
6.66+0.57  6.16+0.28
6.0+0.0 5.16+0.28
6.33£0.57  5.66+0.28
10.66+£0.57 12.83+0.76
7.83£0.28 11.16+0.28
8.16x0.76 12.0+0.0

NA NA

NA NA

NA NA
14.33£0.57 12.66+0.57
11.16+£0.28  9.33+0.57
10.66+£1.15  10.0+0.0

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA
9.66+0.28  9.66+0.57
7.66+£0.28  6.66+0.57
8.16x0.28 9.0+0.0
9.16£0.28  8.83+0.28
6.66+0.28 6.0+0.0
7.83£0.28  6.66+0.57

30.0£0.0
24.0£0.0

NA

ISSN 0976 — 044X

6
6.66+0.57
4.83+0.28
5.83£0.76
7.66+0.57
5.0+£0.0
6.66+0.57
7.33£0.57
4.83+0.76
6.33+£0.57
10.16+0.28
8.16x0.28
8.66x0.57
7.0£0.0
5.0+£0.0
5.16+0.28
13.66+0.28
10.66+0.57
12.16+0.28
10.33£0.57
9.0+0.0
9.5+0.5
14.0+0.0
12.16+0.28
12.66+0.57
NA
NA
NA
9.83£0.28
6.33+£0.57
8.16x0.28
5.33£0.57
4.66%0.28
4.83+0.28
6.0+0.0
4.66%0.28
4.66%0.28
9.16+0.28
6.0+0.0
7.5+0.5
7.66+0.57
5.16+0.28
6.16+0.28

1. Hexane extract, 2. Petroleum ether extract, 3. Chloroform extract, 4. Ethyle acetate extract, 5. Methanol extract and 6. Aqueous
extract; NA- No activity
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Table 3: Minimum Inhibitory Concentration of Calotropis gigantea seeds oil.

Botanical

name and i

part used Family org-;isist 40mg/ml 20mg/ml

Calotropis E. coli 15.16+0.28 14.0£0.0

gigantea Asclepiadaceae  T. rubrum 10.0£0.0 8.1620.28
(e C.albican  11.83%0.28  10.83:0.28
Positive Streptomycin sulphate (Bacteria) 30.0£0.0

control Ketaconazole (Fungi) 24.020.0

Negative DMF NA

control

NA- No activity
CONCLUSION

As all the plants investigated in the present work are
common in India, the recovery of their compounds is high
and thus, these species may be exploited as potent
herbal chemotherapeutics for skin  diseases. The
present study concluded that the essential oil of these
plants is a potential source of natural antimicrobial
agents.

Acknowledgement: Author wish to thanks the University
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assistance through Maulana Azad National fellowship.
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