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ABSTRACT

In the present study, two important medicinal plants Coleus aromaticus and Leucas aspera were assessed
for phytochemical components and antimicrobial activity. The organic solvents viz., methanol and
ethanol were used for the extraction of plant material. The extracts were screened for the presence of
phytochemical compounds and also tested antibacterial activity against enteric pathogens such as Shigella
sp., Salmonella typhi and Escherichia coli. The results revealed that the two plant extracts contained
tannins, alkaloids and glycosides. The alcoholic leaf extracts (methanol & ethanol) of both of the plants
leaf exhibited antibacterial activity against enteric pathogens such as Shigella sp., Salmonella typhi and
Escherichia coli. The aqueous crude extracts of plants leaf did not show any antibacterial activity against
the tested enteric pathogens. Hence, concluded that plant leaf extracts showed antibacterial properties due

to the presence some phytochemical compounds.
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INTRODUCTION

The value of medicinal plants to the mankind is
very well proven. India harbors about 15 percent
(3000 — 3500) medicinal plants, out of 20,000
medicinal plants of the world. About 90 percent of
these are found growing wild in different climatic
regions of the country ). It is estimated that 70 to
80% of the people worldwide rely chiefly on
traditional health care system and largely on
herbal medicines *. Nature has been a source of
medicinal plants for thousands of years and an
impressive number of modern drugs have been
isolated from natural sources. Various medicinal
plants have been used for years in daily life to
treat various diseases all over the world. They
have been used as remedies and for health care
preparations ). The tribal and rural people of
various parts of India are highly depending on
medicinal plant therapy for meeting their health
care needs *Y. Plants are rich in a variety of
secondary metabolites such as tannins, terpenoids,
alkaloids, flavonoids, phenols, steroids, glycosides
and volatile oils ™2

Coleus aromaticus (Benth) is a commonly
available medicinal herb in India. The plant
chosen for study Coleus aromaticus (Benth),
belonging to the Family: Lamiaceae is grown as a

household herb in Tamilnadu (vernacular Tamil
name: ommam or ommavalli).This herb is native
to East Indies and is widely cultivated in Africa
and almost all tropical countries. It is also
popularly known as “Indian Oregano”. It grows to
a maximum of 1.5 to 2 meters and has a thick
green stem. The leaves of the plant are thick,
succulent and juicy. The plant emanates mild,
pleasant odour which increases when cut or
crushed ™). The leaves of this plant are
traditionally used for the treatment of severe
bronchitis, asthma, diarrhea, epilepsy, renal and
vesicle calculi and feve ™. C.aromaticus has been
reported  to  exhibit antilithiotic [
chemopreventive, ™® antiepileptic ™"
antioxidant properties 2.

Leucas aspera (LA), belonging to the family
Labiatae, is commonly called as 'chota halkusa'. It
grows as a weed on wastelands and roadsides all
over India ™. Leucas aspera commonly known as
‘thumbai’ distributed throughout India from the
Himalayas down to Ceylon ?%. The plant is used
as an insecticide and in traditional medicine for
coughs, colds, painful swellings and chronic skin
eruptions ™. Traditionally, the decoction of the
whole plant is taken orally for analgesic-

and
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antipyretic, antirheumatic, anti-inflammatory and
antibacterial treatment etc. and its paste as an
ointment is applied topically to inflamed areas %,
The aim of this present study is to identify the
phytochemical components of Coleus aromaticus
and Leucas aspera and to determine the
antimicrobial effects of the plant leaf extracts on
E.coli, Salmonella typhi and Shigella sp.
Materials and methods

Collection of plant material

Fresh leaves of authenticated Coleus aromaticus
and Leucas aspera free from disease were
collected from Cholayil Medicinal plant
Conservation Park, Velagapuram, Chennai. The
leaves were washed thoroughly 2-3 times with
running water and once with distilled water. The
leaf parts of both of the plants were blotted and
air-dried under shade for seven days. The leaves
of Coleus aromaticus and Leucas aspera were
made into powder with the help of mortar and
pestle 2,

Preparation of the leaf extracts

The leaf extracts were prepared by the organic
solvents viz., ethanol, methanol and distilled
water. Ten grams of ground dry leaf samples of
the two plants were soaked in 250 ml of 95%
ethanol contained in two separate 500 ml capacity
conical flasks. The flasks were plugged with
cotton wool, wrapped in aluminium foil, shaken
vigorously and allowed to stand in the refrigerator
for 24 hours.

The crude leaf extracts were obtained and stored
in refrigerator in  reagent bottles [,
Simultaneously each extract was tested for
growth/contamination by plating them on nutrient
agar at 37°C for 24 hours. No growth was
observed visually and the extract was
subsequently used to assay for antimicrobial
activity using the agar well diffusion method.
Phytochemical screening of Extracts

The standard methods by * were used to test for
the presence of Phytochemical in the test samples.
Determination of tannins

Extracts of each plant sample (0.5 g) was
separately stirred with 10 ml of distilled water and
then filtered. To the filtrate was added two drops
of 5% Iron (111) Chloride (FeCls) reagent. Blue —
black or blue — green coloration or precipitate was
taken as an indication of the presence of tannins.
RESULTS

The present study carried out on the plant samples
revealed the presence of medicinally active
constituents. The Phytochemical analysis of the
plants assayed in this study revealed that Coleus
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Determination of alkaloids

Extracts of each plant sample (0.5 g) was
separately stirred with 1% hydrochloric acid
(HCI) on a steam bath. The solution obtained was
filtered and then 1 ml of the filtrate was treated
with two drops of Mayer’s reagent. The two
solutions were mixed and made up to 100 ml with
distilled water. Turbidity of the extract filtrate on
addition of Mayer’s reagent was regarded as
evidence for the presence of alkaloids in the
extracts.

Determination of glycosides

Coarsely powered plant material (1 g) was
introduced into two different beakers. To one of
the beakers was added sulphuric acid (5 ml) while
water (5 ml) was added to the other beaker. The
two beakers were heated for 3 minutes and the
contents were filtered and then poured into
labelled test tubes. The filtrates were made
alkaline with sodium hydroxide (0.5 ml) and
allowed to stand for three minutes. The presence
of reddish brown precipitate in the filtrate was
taken as positive for glycosides.

Microorganisms used

Clinical isolates of enteric pathogens viz., E. coli,
Salmonella typhi and Shigella sp. were obtained
from Sri Narayani Hospital & Research center.
The enteric pathogens were cultured in nutrient
broth for 24 hours at 37 °C and the fresh
inoculums were used for the test against the crude
leaf extracts of plant samples.

Agar well diffusion method

The modified antibacterial test was performed
using the agar well diffusion method ). The
microorganisms were inoculated on Mueller
Hinton agar (MHA) and spread uniformly using a
sterile spreader. Wells of 5 mm in diameter were
made on MHA using a sterile well puncher. The
cut agar blocks were carefully removed by the use
of sterilized forceps. The crude plant leaf extracts
were added to the well and controls were
maintained without adding crude leaf extracts.
The plates were allowed to stand for one hour at
room temperature for diffusion of the substances
before the growth of the microorganism
commenced. The plates were incubated at 37°C
for 24 hours and then the zone of inhibition was
recorded.

aromaticus and Leucas aspera contained tannins,
alkaloids and Glycosides (Table 1).

The tested leaf crude extracts of plant shows
potential antibacterial activity against the enteric
pathogens. Methanol leaf crude extracts of Coleus
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aromaticus showed significant activity against
E.coli, Salmonella typhi and Shigella sp. by agar
well diffusion method.

The highest antibacterial activity of 15 mm
againsty Shigella sp.and followed by 14 mm
against Salmonella typhi and least recorded in
E.coli measured around 13 mm. Ethanol leaf
extract of Coleus aromaticus showed similar
activity of 11 mm against all the tested pathogens.
No activity was recorded for agueous extract
(Table 2).

Methanol crude extract of Leucas aspera showed
antimicrobial activity of 12 mm against E. coli
and Salmonella typhi. Highest antimicrobial
activity of 13 mm was recorded against Shigella
sp. Ethanol crude extract of Leucas aspera
showed highest antibacterial activity of 15 mm
against Shigella sp. followed by Salmonella typhi
(14 mm) and E. coli (11 mm). Aqueous crude

extract of Leucas aspera exhibited the
antibacterial activity of 11 mm against Shigella sp
(Table 3).
Table 1: Phytochemical analysis of crude extracts of
plant leaves
Chemical .
S.No Constituents Coleus aromaticus  Leucas aspera

1 Tannins + ++

2 Alkaloids + +

3 Glycosides + +r

Note: + = Positive; ++ = Strongly positive; £ = Trace

Table 2: Antimicrobial activity of Coleus aromaticus leaf crude
extracts against enteric pathogens

Ethanol Methanol  Aqueous
extract extract extract

Zone of Inhibition (mm)

Test organisms

Shigella sp. 11 15
Salmonella typhi 11 14
Escherichia coli 11 13

Note: - = no activity
Table 3: Antimicrobial activity of Leucas aspera against enteric
pathogens

Methanol
extract

Ethanol
extract

Aqueous

Test organisms extract

Zone of Inhibition (mm)

Shigella sp. 15 13 11
Salmonella typhi 14 12
Escherichia coli 11 12

Note: “-” sign indicates no activity

DISCUSSION

Plants are important source of potentially useful
structures for the development of new
chemotherapeutic agents ?®!. The Phytochemical
screening and guantitative estimation of the crude
yields of chemical constituents of the plants
showed that the leaves and stems were rich in
alkaloids, flavonoids, tannins and saponins. They
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were known to show medicinal activity as well as
exhibiting physiological activity ). Tannins have
been reported to prevent the development of
microorganisms by precipitating microbial protein
and making nutritional proteins unavailable for
them 128!, Classes of alkaloids are among the major
powerful poisons known ! Apart from being
poisonous, some alkaloids have also been proved
to be useful in correcting renal disorders .

The alkaloids of Coleus aromaticus and Leucas
aspera may be a poison that can be tried on lower
or higher organism. Glycosides are also found to
posses antimicrobial activity. The secondary
metabolites identified in the plant materials used
in this study could be responsible for
antimicrobial activity exhibited by these plants. In
the present study, the methanol crude extract of
Coleus aromaticus leaf showed the highest

antimicrobial activity against Shigella sp.,
Salmonella typhi and E.coli. For instance,
methanol crude extracts of A.ferore and

W.somnifera were exhibited inhibitory activit
against all the strains of Neisseria gonorrhoea /.
The ethanol crude extract of Leucas aspera leaf
was exhibited the highest antimicrobial activity
against Shigella sp., Salmonella typhi and E.coli.
In the present study, the aqueous crude extract of
both plants leaf did not have antimicrobial activity
against the tested pathogen (except aqueous
extract of L.aspera against Shigella sp.). On the
contrary 2 observed the aqueous extract of
Leucas aspera along with the eight plants against
eleven human pathogenic bacteria showed least
antibacterial activity. The plants studied here can
be used as a potential source of useful drugs for
the treatments of the various enteric pathogens.
CONCLUSION

The alcoholic crude extracts of Coleus aromaticus

and Leucas aspera leaf were exhibited
antibacterial  activity against Shigella sp.,
Salmonella  typhi and  E.coli. Possible

antimicrobial substances contained in the extracts
included tannins, alkaloids and glycosides. It
therefore suggests that constituents of the plant
extracts could serve as a source of drugs useful in
the chemotherapy of enteric diseases.

REFERENCES

1. Singh, H.B. (1997). Alternate sources for
some conventional drug plants of India. In:
Maheshwari, J. K., (Ed.), Ethnobotany and
Medicinal Plants of Indian Scientific
Publishers, Jodhpur, India. Pp. 109 — 114.

164



IJPBA, Jan - Feb, 2012, Vol. 3, Issue, 1

B. Shiney ramya et al. / Phytochemical Screening of Coleus aromaticus and Leucas aspera and Their Antibacterial Activity against
Enteric Pathogens

2.

10.

11.

Shengji, P. (2002). Ethnobotany and
modernisation of Traditional Chinese
Medicine. In: Paper at a workshop on
Wise Practices and Experimental learning
in the Conservation and Management of
Himalayan Medicinal Plants, Katmandu,
Nepal.

Shanley, P. and L. Luz. (2003). The
impacts of forest degradation on medicinal
plant use and implication for health care in
Eastern Amazonia. BioScience, 53 (6): 573
- 584.

Farnsworth, N. R. and D.D Soejarto.
(1991). Global importance of medicinal
plants. In: Akerele, O.; Heywood, V. and
Synge, H., (Eds.), Conservation of
Medicinal Plants. Cambridge (United
Kingdom): Cambridge University Press.
Pp. 25 - 51.

Farnsworth, N.R., O. Akerele. and A.S.
Bingel. (1985). Medicinal plants in therapy
Bulletin of the World Health Organisation,
63: 965 — 981.

Shanmugam, S., K. Manikandan. and K.
Rajendran. (2009). Ethnomedicinal Survey
of Medicinal Plants Used for the

Treatment of Diabetes and Jaundice
among the Villagers of Sivagangai
District, Tamilnadu. Ethnobotanical

Leaflets, 13: 189-94

Goel, A.K. and U.C. Bhattacharya. (1981).
A note on some plants found effective in
treatment of jaundice (Hepatitis). J. Econ.
Tax. Bot., 2: 157 — 159.

Katz, S.R., R.A. Newman. andE.P.
Lansky. (2007). Punica granatum:
Heuristic Treatment for Diabetes Mellitus.
J. Med. Food, 10 (2): 213 - 217.

Yaniv, Z., A. Dafni., J. Friedman. and D.
Palevitch. (1987). Plants used for the
treatment of diabetes in Israel. J.
Ethnopharmacol, 19 (2): 145 — 151.
Leach, M.J. (2007). Gymnema sylvestre
for Diabetes Mellitus: A Systematic
Review. The Journal of Alternative and
Complementary Medicine, 13 (9): 977 —
983.

Eddouks, M., M.Maghrani., A.Lemhadri.,
M.L. Ouahidi. and H. Jouad. (2002).
Ethnopharmacological survey of medicinal
plants used for the treatment of diabetes
mellitus, hypertension and cardiac diseases
in the southeast region of Morocco

© 2010, IJPBA. All Rights Reserved.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

(Tafilalet). J. Ethnopharmacol, 81 (1): 81
- 100.

Cowan, M.M. (1999) Plant products as
antimicrobial agents. Clin. Microbiol.
Rev., 12: 564 — 582.

Pritima, R.A. and R.S.Pandian. (2008).
Antimicrobial ~ activity of  Coleus
aromaticus (benth) against microbes of
reproductive  tract infections among
women Afr. J. Infect. Diseases, 1(1): 18 —
24.
Warrier, P.K., V.P. Nambiar. and K.
Ramankutty. (1995) Indian medicinal
plants, 1% , Orient Logman Limited:
Madras, Pp. 315.

Jose, M.A.,, L. Ibrahim. and S.
Janardhanan. (2005). Modulatory effect of
Plectranthus  amboinicus  Lour. On
ethylene glycol induced nephrolithiasis in
rats. Indian J Pharmacol., 37: 43-47.
Prasad, S., P. Naik. and K.K.Vijayalaxmi.
(2002). Efficiency of Coleus aromaticus
extract in modifying cyclophosphamide
and mitomycin-C induced clastogenicity in
mouse bone marrow cells. Indian J Exp
Biol., 40: 1020-5.

Buznego, M.T. and H. Perez-Saad. (1999).
Antiepileptic  effect of Plectranthus
amboinicus  (lour.) Spreng. (French
marjoram). Rev Neurol., 29: 388-390.
Padma, P.R., V. Bhuvaneswari. and S.K.
Chelvi. (1988). The activities of enzyme
antioxidant in selected green leaves.
Indian J Nutr Diet, 35: 1-3.

Chopra, R.N., S.L Nayar. and 1.C Chopra.
(2002). Glossary of Indian Medicinal
Plants. New Delhi: NISCAIR, CSIR;
Prajapathi, M.S., J.B. Patel., K. Moodi.
and M.B Shah. (2010). Pharmacognosy
reviews vol. 4, issue 7, Pp: 85-87

Gani,k A. (1998). Medicinal Plants of
Bangladesh, Chemical Constituents and
Uses, Asiatic Society of Bangladesh,
Dhaka, Pp. 215—216.

Xavier, F.T. and P. Vijayalakshmi. (2007).
Screening of antibiotic resistant inhibitors
from Indian traditional medicinal plants
against Streptococcus mutans. Journal of
plant sciences, 2(3): 370-373.

Akinyanju, J.A., J. Owoyale. and E.O.
Okanla. (1986). Antimicrobial effect of
leaf extract of Acalypha torta. In: The
State Medicinal Plant Research in Nigeria,
University of Ife Press, Ife Nigeria.

165



IJPBA, Jan - Feb, 2012, Vol. 3, Issue, 1

B. Shiney ramya et al. / Phytochemical Screening of Coleus aromaticus and Leucas aspera and Their Antibacterial Activity against
Enteric Pathogens

24,

25.

26.

27.

28.

Odebiyi, O.0. and E.A. Sofowora. (1978).
Phytochemical screening of Nigerian
Medical Plants Il Lloydia, 41: 2234-2246.
Collins, G.H., P.M. Lymes. and Grange,
J.M. (1995). Microbiological methods (7"
Edition)  Butterwort-Heiinemann  Ltd,
Britain, Pp 175-190.

Tona, L., k. Kambu., N. Ngimbi., K.
Cimanga. and A.J. Vlietinck. (1998).
Antiamoebic and Phytochemical screening
of some congolese medicinal plants.
J.Ethnopharmacol., 61: 57-65

Sofowara, A. (1993). Medicinal plants and
traditional medicine in Africa. Spectrum
Books Ltd, Ibadan, Nigeria. Pp. 289.
Sodipo, O.A, M.A. Akanji, F.B.
Kolawole. and A.A. Odutuga. (1991).
Saponin is the active antifungal principle
in Garcinia kola, heckle seed, Biosci. Res.
Commun., 3: 171.

© 2010, IJPBA. All Rights Reserved.

29.

30.

31.

32.

Fluck, H. (1973). Medicinal plants and
their uses. W. Feulshom and comp. Ltd,
New York. Pp. 7-15.

Konkwara, J.O. (1976). Medicinal Plants
of East Africa. Literature Burea, Nairobi.
Pp 3-8.

Kambizi, L. and A.J. Afolayan. (2008).
Extracts from Aloe ferox and Withania
somnifera inhibits Candida albicans and

Neisseria gonorrhoea. African
J.biotechnol.,7: 12- 15
Mohana, D.C., S. Satish. and K.A.

Raveesha. (2008). Antibacterial evaluation
of Some Plant Extracts against some
human pathogenic bacteria. Advances in
Biological Research, 2(3-4): 49-55

166



	In the present study, two important medicinal plants Coleus aromaticus and Leucas aspera were assessed for phytochemical components and antimicrobial activity. The organic solvents viz., methanol and ethanol were used for the extraction of plant mater...
	INTRODUCTION
	The value of medicinal plants to the mankind is very well proven. India harbors about 15 percent (3000 – 3500) medicinal plants, out of 20,000 medicinal plants of the world. About 90 percent of these are found growing wild in different climatic region...
	Phytochemical screening of Extracts

	The modified antibacterial test was performed using the agar well diffusion method [25]. The microorganisms were inoculated on Mueller Hinton agar (MHA) and spread uniformly using a sterile spreader. Wells of 5 mm in diameter were made on MHA using a ...
	The highest antibacterial activity of 15 mm againsty Shigella sp.and followed by 14 mm against Salmonella typhi and least recorded in E.coli measured around 13 mm. Ethanol leaf extract of Coleus aromaticus showed similar activity of 11 mm against all ...
	Methanol crude extract of Leucas aspera showed antimicrobial activity of 12 mm against E. coli and Salmonella typhi. Highest antimicrobial activity of 13 mm was recorded against Shigella sp. Ethanol crude extract of Leucas aspera showed highest antib...

