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ABSTRACT

Modern pharmacopoeia still contain at least 25% drugs derived from plants and many others
which are synthetic analogues built on prototype compounds isolated from plants. The work is
being pursued on the phytochemical, antimicrobial and antioxidant investigation on the |eaves of
Spilanthes acmella. Successive extraction of the crushed leaves of the plants has been done with
various solvents and these extracts were tested quantitatively. These extracts were further tested
for their antimicrobial activity against the bacterial strains of Escherichia coli, Bacillus cereus,
Pseudomonas aeruginosa, Micrococcus luteus, Klebsiella pneumonaie and against the fungal
strains of Aspergillus niger, Penicillum chrysogenum, Rhizopus arrhigus, Rhizopus stolonifer.
The results have shown that the ethyl acetate and methanol extracts can act as a standard drug
against the becterial strain of Klebsiella pneumonaie and the water and ethyl acetate extract
also showed very good activity against the fungal strains of Rhizopus stolonifer and Rhizopus
arrhigus.
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INTRODUCTION

Medicinal plants sector has traditionally occupead important position in the socio cultural,
spiritual and medicinal arena of rural and trildaé$ of India. System of medicine in the oral and
codified streams use medicinal plants in preventpremotive and curative application. For
thousands of years, natural products have beeniosedditional medicine all over the world

and predate the introduction of antibiotics andeotmodern drugs [1]. Natural products of
higher plants may give a new source of antimicrobggents with possibly novel mechanism of
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action contrary to synthetic drugs [2]. Demand foedicinal plant is increasing in both
developing and developed countries due to growauggnition of natural product, being non-
narcotic, having no side-effects, easily availadeaffordable prices and sometimes the only
source of health care available to the poor. Mdantpspecies have been utilized as traditional
medicines but it is necessary to establish thensfie basis for the therapeutic actions of
traditional plant medicines as these may servehassburce for the development of more
effective drugs [3]. In recent years, the growirggnénd for herbal product has led to a quantum
jump in volume of plant materials traded within atoss the countrieSpilanthes acmella is

an important medicinal plant commonly known as k#ea plant [4] with rich source of
therapeutic constituents. It is called the tootlegglant because by chew the leaves or flowers, it
produces a numbing effect to the toung and gumsliSyurvedic system of medicine, flower
heads and roots are used in treatment of scalsesapis, scurvy, toothache, infection of gums
and throats, paralysis of tongue and remedy fonistering in children. The leaves of the plants
are reported to contain come important phytocarestits such as alkamides (Spilanthol), which
is responsible for the trigeminal and saliva indgcieffects of products [6], isobutylamide
derivatives, a- and B-amyrin esters, sigmasterol, triterpenoidal sapmniamino acids and
alkaloids [7-9].The plant has been well documented its uses as anti-inflammatory and
analgesic[10], anesthetic and antipyretic [11], bio-inseickes [12] and as remedy for
rheumatism [13,14], infection of gums[15] and asninmnostimulant [16]. In continuation of this
the study is carried out the phytochemical andmaintbbial studies ofSpilanthes acmella.

EXPERIMENTAL SECTION

Experimental work was carried out on the leave§Smfanthes acmella under the two heads:
Phytochemical investigation of extracts and Antioiial activity of leaves extracts.

1. Phytochemical investigation of extracts

1.1 Collection of plant material

The plant leaves was collected from outside theitite campus Dolphin (PG)Institute of
Biomedical and Natural Sciences, (DIBNS) Manduw&ahradun during the month of Oct. to
Dec. Collected plant material was authenticate@®hbyS. Biswas, Head, Botany Division, Forest
Research Institute, Dehradun and Dr. Rakesh KuneadHDepartment of Biosciences, DIBNS.
The collected plant material was washed with wateremove mud and other undesirable
material and dried under shade.

1.2 Preparation of extracts

Washed leaves ofpilanthes acmella were crushed and extracted with methanol by cold
percolation method [17]. From total methanol estirave prepared different extract by
separation technique using non-polar to polar swlwez. petroleum ether, chloroform, ethyl
acetate and water.

1.3 Qualitative phytochemical test

The different extract of leaves &pilanthes acmella were tested for various components by
their specific tests viz. Mayer's test, Dragendsafiést, Wagner's test for alkaloids; Raymond's
test, Legal's test, Bromine water test for glycesjdGelatin test, Ferric chloride test, Vanillin

hydrochloride test for tannins & phenolic compounfisinoda test (Magnesium hydrochloride
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reduction test), Zinc hydrochloric reduction teAtkaline test for flavonoids; Million test,
Ninhydrin test, Xanthoproteic test for proteins ardino acids; Salkowski test, Sulfur powder
test for sterols and triterpenoids; Molisch's tB&nedict's test, Barfoed's test, Bromine watdr tes
for carbohydrates; Spot test, Saponification test fats and fixed oils and Foam test for
saponins.

2. Antimicrobial activity of extracts
The antimicrobial activity of the leaves extractsSpilanthes acmella were carried out. The
leaves extracts were screened for antibacteriabatifingal activities.

2.1 Antibacterial activity of leaves extracts

The bacterial cultures used in the study wésherichia coli, Klebsiella pneumonaie,
Pseudomonas aeruginosa, Bacillus cereus, Micrococcus luteus. These bacterias were provided
by Department of Microbiology, Dolphin Institute ddiomedical and Natural Sciences,
Manduwala, Dehradun and checked for purity by catise biochemical methods. These
bacterial cultures were maintained on nutrient aants at first being incubated at 37°C for
about 18-24 hours and then stored at 4°C as stdtkes for further antibacterial activity. Fresh
culture were obtained by transferring a loop filtolture into nutrient broth and then incubated
at 37°C overnight. To test antibacterial activibg well diffusion method was used.

2.1 (i) Culture media preparation

The microbiological media prepared as standardruogon provided by the HI-MEDIA
Laboratories Pvt. Ltd., Mumbai. The medium usedaiatibacterial activity were Mueller-Hinton
Agar (MHA) and Nutrient Broth (NB). They were prepd and sterilized at 121°C at 15 psi for
15-30 minutes in autoclave.

(i) Plate preparation
25ml of pre autoclaved Mueller-Hinton agar (MHA) svaoured into 90 mm diameter pre
sterilized petri plates. These petri plates wel@add to solidify at room temperature.

(iii) Well diffusion method

After the plates solidified the freshly preparectrabial broth culture suspension (about 0.1 ml)
was spreaded over the Mueller-Hinton agar (MHA) m@edsing L shaped sterilized glass
spreader separately under aseptic condition usingnbr air flow. Then wells were made in
each plate with the help of borer of 8 mm diameltethese well, about 0.1 ml of each leaves
extracts individually was loaded. This method dejsempon the diffusion of leaves extracts from
hole through the solidified agar layer of petritdi® such an extent that the growth of added
micro organism is prevented entirely in a circudaea or zone around the hole containing leaf
extract. Petri plates were incubated for 24 hr8Z&C in the incubator. After incubation, the
diameter of clear zone of inhibition produced ambtime well or holes were measured in mm and
compared with standard drug.

2.2 Antifungal activity of leaves extracts

In this study, the antifungal activity was studiagainst the microorganism viAspergillus
niger, Rhizopus stolonifer, Rhizopus arrhigus and Penicillium chrysogenum. These cultures were
obtained from the standard cultures maintainedh& Microbiology Department of DIBNS,
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Dehradun. These cultures were maintained on Saboubextrose Agar (SDA) at first being
incubated at 25°C for about 72-96 hours and theredtat 4°C as stock cultures for further
antifungal activity. Fresh cultures were obtained ttansferring a loop full of cultures into
sabouraud dextrose broth and then incubated at 28°C hrs. To test antifungal activity, the
well diffusion method was used. Here culture meglieparation in sabouraud dextrose agar
(SDA) and incubation period is 72 hours at 25°CQ tles method is same as that of antibacterial
activity.

RESULTSAND DISCUSSION

The various extracts of the leaves §filanthes acmella were prepared and studied for
phytochemical investigation and antimicrobial aityiv

3. Phytochemical investigation of extracts

In petroleum ether extract yield was highest wirlechloroform we got the least yield. The
extracts of the leaves &ilanthes acmella undergoes various qualitative chemical test. They
showed their presence and absence in the diffes@wént systems. We find out that methanol
extract and ethyl acetate were contains alkalddgcosides, Tannins and phenolic compounds,
Flavonoids and carbohydrates. Next is petroleumaekithat contains Tannins and phenolic
compounds, Flavonoids, Protein and amino acidserpenoids and sterols and fats and fixed
oil. Again the water extract that contains alkaspidglycosides, Tannins and phenolic
compounds, flavonoids and carbohydrates.

4. Antimicrobial activity of extracts
The leaves extracts (Methanol, petroleum etherprofdrm, ethyl acetate and water) were
screened for antibacterial and antifungal actigitie

Table 1. Antibacterial activity of different extracts of Spilanthes acmella and standard drug doxycycline

Inhibition zonein mm
S Test organism
No. Methanol | Pet. ether | EUW! | \yarer | Standard drug
acetate doxycycline
1. | Escherichia coli 14 18 30 - 38
2. | Bacillus cereus - 12 - - 24
3. | Pseudomonas aeruginosa - 15 - 20 25
4. | Micrococcus luteus 10 10 18 - -
5. | Klebsidla pneumonaie 15 - 30 - 15

Key: 1. (-)=Absent 2. Pet. Ether= Petroleum ether

4.1 Antibacterial activity

The antibacterial activity of different extracts &pilanthes acmella and standard drug
Doxycycline were tested for different strains ottesia and zone of inhibition was recorded in
millimeter. In table 1 antibacterial activities different extracts against tested microorganism
are shown. WithEscherichia coli. Methanol and ethyl acetate showed weak activitly dihyl
acetate showed comparable activity with standaog).din case oBacillus cereus none of the
extract showed very good activity but agairRseudomonas aeruginosa water extract showed
very good activity. In case d¥licrococcus luteus standard drug doxycycline was inactive but
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methanol, petroleum ether and ethyl acetate extshcwed some activities. Lastly with
Klebsiella pneumoniae methanol extract showed comparable with standawdy dind ethyl
acetate showed excellent activity as it showed rimgribition zone as compared to doxycycline.

4.2 Antifungal activity

Antifungal activity of different extracts ofpilanthes acmella and standard drug Fluconazole
were tested for different strains of fungus andorded the zone of inhibition in millimeters
(Table-2). ForAspergillus niger only ethyl acetate extract showed weak activityl dar
Penicillum chrysogenum the methanol, petroleum ether and ethyl acetatevasth some activity.
In case of Rhizopus arrhigus, the methanol and petroleum extract showed we#kitgcbut
ethyl acetate extract showed more inhibition zosie@mpared to standard drug. At last, with
Rhizopus stolonifer, the methanol extract showed weak activity butewagxtract showed
excellent activity having more inhibition zone th#e standard drug fluconazole.

Table-1 Antifungal activity of different extractsof Spilanthes acmella and standard drug Fluconazole

S I nhibition zonein mm
No. Test organism Metha-nol | Pet. ether alf:g]gtle Water | Standard drug fluconazole
1. | Aspergillus niger - - 16 - 25
2. | Penicillum chrysogenum 12 15 14 - 32
3. | Rhizopus arrhigus 14 10 23 - 22
4. | Rhizopus stolonifer 15 - - 25 23

Key: 1. (-)=Absent 2. Pet. Ether= Petroleum ether
CONCLUSION

All the extracts ofSpilanthes acmella are rich in various phytoconstituents. The metharal
ethyl acetate extract can act as standard drugstdaacterial straiKlebsiella pneumonaie as it
showed more inhibition zone than the standard ddogycycline. In fungal strains the ethyl
acetate and water extract can act as standard agajastRhizopus arrhigus and Rhizopus
stolonifer respectively as it showed more inhibition zone ti@mdard drug Fluconazole.

The presence of phytoconstituents in methanol ahgl ecetate extract such as flavanoids,
tannins and other phytoconstituents are known tt-naicrobial agent. The difference in
susceptibility of various test bacteria towards ¢lxgacts as observed in the study could be due
to the nature of the antimicrobial agents preseriheé extracts and their mode of action on the
different test bacteria[18].
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