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ABSTRACT

Fohaeranthus indicus L. were tested against the uropathogenic organisms Escherichia coli, Klebsiella pneumoniae,
Proteus mirabils, and Pseudomonas aeroginosa. Acetobector. It was found that out of the four extract the
methanolic extract possessed higher degree of antibacterial activity against Escherichia coli. However against
Klebsiella pneumonia ethanolic extract of plant showed higher activity than any other extract, whereas against
Proteus mirabils, Chloroformic extract show similar inhibition zone as that with Kanamycin. It is also observed that
against Acetobector and Pseudomonas methnolic and ethanolic extract shows similar activity, however it was
higher than chloroform extract.
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INTRODUCTION

Nature has been a source of medicinal agents §imes immemorial. The importance of herbs in thexagement
of human ailments cannot be over emphasized clear that the plant kingdom harbours an inexhblessource of
active ingredients invaluable in the managemenhalfiy intractable diseases. Furthermore, the actiweponents
of herbal remedies have the advantage of being mubwith many other substances that appear t;maetive
However, these complementary components give et jpls a whole a safety and efficiency much supésithat
of its isolated and pure active components.

Fohaeranthus indicus Linn is a herb commonly known as Mundi, 30 cm diodt high with spreading branches,
found all over the Indian plains, especially inldjil as weed in the rice-fields. All parts of thiar is used as
medicine. The roots were recommended by Hakimssisraachic and antihelminthic in doses of 40 grdii$y in
the form of powder. The seeds are used as stomantiantihelminthic. Powder of the roots and séeds/en with
honey, in cough. Flowers heads are highly esteeamsealternatives, depuratives, useful as blood-pusifin skin
diseases. The root-bark grounded and mixed withywe useful remedy in bleeding piles, and is alsed as
paste for local application. The oil obtained fréine roots by steam distillation, and boiled in Sasa oil, is
recommended by Hakim as a valuable aphrodisiaatlhisr uses are in glandular swellings in the resuk also in
jaundice. Shade dried leaves in powder-form arel taéce a day in chronic skin diseases as ant &tiphand
nervine tonic. This drug is also useful in urethtiskcharges.

Different national and international pharmaceuticaimpanies are utilizing such plant based inforomatin
treatment of various diseases and disorders woddna[1] Many of the plant species have been documented
pharmacologically and clinically which are endowedhtyochemical with marked activity on human paténic
bacterig.2]

Antibiotic resistance has become a global condéere has been an increasing incidence of multgdestances in
human pathogenic microorganism in recent yeargelardue to indiscriminate use of commercial antioiial
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drugs commonly employed in the treatment of infeeti diseases. This has forced scientist to seancimdw
antimicrobial substances from various sources il medicinal plants common to tropical countrigg. It can
grow to a height of 40 cm. The stem is slender afitein reddish in colour, covered with yellowishdbiy hairs
especially in the younger parts. The leaves aresifgly arranged, lanceolate and are usually gsbeoi reddish
underneath measuring about 5 cm. long. In the agfsear very small dense round clusters of flowEhe small
green flowers constitute the inflorescence charistie of the euphobias. The stem and leaves pmduftite or
milky juice when cut[4]

MATERIALSAND METHODS

Collection of Plant Materials: The plants ofSphaeranthus indicus L. were collected from areas around District
Raisen, M.P. in India. A much branched stronglgnted annual with winged stem and the wings tootbades
obviate, oblong, narrowed to the base, dentateemate, glandular hairy. Heads terminal and Legbosed,
compound, bracteates, compound heads, globose. avoid

Sample preparation and extraction procedure: The fresh leaves were air dried for about one warek ground
into fine powder using a mechanical grinder. 20¢heffine powder was weighed into 250ml of ethg@6P%0) in a
conical flask. The solution was subsequently shaked filtered using Whatman filter paper. The ditee was
evaporated to dryness using a rotary evaporatod@type 349/2, Corning Ltd.). A yield of 9.1% wealstained.
The extract was then stored below ambient temperatThe crude extracts were dissolved in 30%
dimethylsulphoxide and further diluted to obtair02200,150, 100 and 50 mg /ml concentrations therestored

at 15C until required.

Application of crude extract as concentratedutsmh was done with a pipette placed againstthemn wall just

above the cotton plug soaked in the solvent t®pproject the top the column while the it diibt touch the
silica gel or the walls. When all the crude eatraas been absorbed on the top of the columnyahant space
above it was filled with solvent and the coluailowed to run, the supply of the solvent andibinations of
solvent was replenished from a separating funneé Wiarious fraction thus obtained were collectednall glass
vials. The different solvents used were accordimghe procedure given by Herborne. The fractionsiabd for

different plant extracts were tested for their guby using thin layer chromatography method.

Table 1.Showing yield of crude extract in different solvent of SphaeranthusindicusL

Wt. powdered Vol. of Wt. of extract -
S. No. Name of Plant Solvent matgrial (gm)| Solvent (mi) obtained % yield
P. ether 400 500 5.2 5.2
1. Sphaeranthusindicus Linn. | Acetone 400 500 6.4 6.4
Methanol 400 500 4.12 4.12

Primary test of crude extract of S.indicusL

Libermann- Burchard Test: Small quantity of extract treated with few dropsaaktic anhydride, boil and cool
then add conc. $$0, from the side of the test tube brown ring is fodna¢ the junction two layers. Deep red colour
indicates the presence of terpenoids.

Salkowski test: Trace amount of crude is treated with few dropsarfic. HSO, yellow colour at lower layer
indicates presence of terpenoids.

Sulphur test: Add small amount of sulphur powder to the test sy it sinks at the bottom purification of crude

extract. The crude extracts obtained from the plawere subjected to purification process by differe
chromatographic techniques followed by spectroscopthods:

a.Column Chromatography
The biologically active compounds were separatethfthe crude extracts by the column Chromatography.

Table2. Showing column chromatographic fractions of Sphaeranthusindicus L

Solvent system FractionsAmount of fractions| Color of fractions
Fr.—1 Light Blue
Fr.—1l Dark Blue
n—Hexane:Chloroform(3:2) Fr. — lll Bluish
Fr.— 1V Light Brown
Fr.—V Light Blue
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b.Thin Layer Chromatography

The column purified fractions was further assessed LC plates for their purity. For the same, theesg plates (20
x 5 cm) were cleaned thoroughly before use. Fiashwwith detergent and water and then with acetormaake
grease free completely. Touching the surface ofcteaned plates with fingers were avoided. Thegeddplates
were kept on a commercially obtained “moving spezadThe first step was to make the absorbentssifiel ‘G’
into slurry with water, usually in the proportiold@ of silica gel and 20 x 20cms of water. The siuwas
thoroughly stirred and poured in the rectangulgppges which was then passed over the plates. Thigpdrohas
bottom and its trailing face has an adjustable tozgge to give an even layer of 0.25 mm thickn&#ier spreading
the slurry uniformly, the plates were allowed toy dior 15-20 minutes and activated by heating in the
chromatographic oven at 10@for at least 3-5 minutes. These plates were réadyse. The purified samples
were applied with the help of a capillary tube asiaute spot at the start line marked at 1 cm ftbenedge of the
plate. The sot allowed to dry and kept carefullylange glass bottles containing solvent system. atkaloids,
terpenoids, saponins, flavonoids and hydrocarbdifferent solvent systems were used according ¢ontiethod of
Herborne. The spots were located exposing theglateodine chamber or in UV chamber and the pasitf the
spots and the solvent run marked and measurecavaiéimtimetre scale for determining the Rf valuéngef by.

Distance travelled by the substance
RF =
Distance travelled by the solvent front

Table 3. Showing TLC on Silica Gel G acetone extractof Sphaeranthusindicus. L

S. No.| Fraction| Visuallight lodine Chambgr {>200) value
1. | Yellow Yellow 100
2. 1l Dark Green Dark Green 98.33
3. 1 Light Green| Light Green 95
4. [\ Grey Grey 91.67
5. Vv Pale Yellow| Pale Yellow 86.67
6. Vi Yellow Yellow 67.5
7. VIl Yellow Yellow 51.67
8. VIl Yellow yellow 46.67
9. I1X Yellow Yellow 6.7

Table 4. Showing TLC on SilicaGel G P. ether extract of Sphaeranthusindicus L

. S. No.| Fraction| Visual light| lodine ChamberR:(x100) value
1. | Yellow Yellow 100
2. 1l Dark Green Dark Green 98.33
3. 1l Light Green| Light Green 95
4. [\ Grey Grey 91.67
5. \Y Pale Yellow| Pale Yellow 86.67
6. VI Yellow Yellow 67.5
7. VII Yellow Yellow 51.67
8. VIl Yellow yellow 46.67
9. IX Yellow Yellow 6.7

c. INFRARED SPECTROSCOPY

An invaluable tool in organic structure determioatiand verification involves the class of electrgmetic (EM)

radiation with frequencies between 4000 and 400G ¢wave numbers). The category of EM radiationeisnied

infrared (IR) radiation, and its application to anic chemistry known as IR spectroscopy Radiatiothis region
can be utilized in organic structure determinatlgrmaking use of the fact that it is absorbed bgriatomic bonds
in organic compounds. Chemical bonds in differemtimnments will absorb varying intensities andvatying

frequencies. Thus IR spectroscopy involves colectibsorption information and analyzing it in tlenfi of a

spectrum. The frequencies at which there are absogpof IR radiation (“peaks” or “signals”) can lberrelated
directly to bonds within the compound in question.

Because each inter atomic bond may vibrate in sédiiferent motions (stretching or bending). Irdival bonds
may absorbate more than one IR frequency. Stregcairsorptions usually produce stronger peaks tkaaibg;
however the weaker bending absorptions can be lusefdifferentiating similar types of bonds (e.gomatic
substitution). It is also important to note thatsgetrical vibrations do not cause absorption ofrdRiation. For
example, neither of the carbon-carbon bonds innetla ethylene absorbs IR radiation.
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Regions of the IR Spectrum

Over time organic chemists have recorded and gaialb the types and locations of IR absorptions yred by a
wide variety of chemical bonds in various chemiealironments. These data can be quickly referetiwexligh
tables of IR absorption ranges and compare to pleeteim under consideration. As a general rule, niwst
important factors determining where a chemical bawitlabsorb are the bond order and the types afatjoined
by the bond. Conjugation and nearby atoms siftfttgquency to a lesser degree. Therefore the sansémolar
functional groups in different molecules will typity absorb within the same, specific frequencygem
Consequently tables of IR absorptions are arratpyetlunctional group — it some versions these mayupeher
subdivided to give more precise information.

In IR absorption tables, signal intensities (heigine usually denoted by the following abbreviasion = weak, m=
Medium, s = strong, v = variable. A broad signahph is sometimes indicated by br. occasionally rgibism
frequency is given as a single approximation dehatith an — rather than a range.

Upon first inspections, a typical infrared spectraam be visually divided into two regions. The Ipélf, above
2000 cnt, usually contains relatively few peaks, but soreeywdiagnostic information can be found here. First
alkane C-H stretching absorptions just below 3063 demonstrate the presence of saturated carbonssigmals
just above 3000 cthdemonstrate instauration.

A very broad peak in the region between 3100 arB033m' indicates the presence of exchangeable protons,
typically from alcohol, amine, amide or carboxylécid groups (see further discussion of this belowhe
frequencies from 2800 to 2900 ¢rare normally void of other absorptions, so thespree of —C-H stretch can be
easily seen here.

In contrast, the right half of the spectrum, be®®00 cnt, normally contains many peaks of varying inteesiti
many of which are not readily identifiable.

Table5. Showing IR spectra of Sphaeranthus indicusFr-I

Wave Number Functional group
3752.8 Free O-H stretching
3446.0 Broad inter molecular Hydrogen bonded O-H strefch
2927.3 C-H asymmetric stretch
2337.8 C=C stretch
1643.7 C=0 stretch
1397.1 C-0-H bending bond
1223.3 CH, wagging
1029.9 C-O stretch
770.0 Out of plane aromatic C-H bending

100.00
%7

0.

o

Py

T T T t T T T
000 3500 3000 2500 2000 1500 1000 cnd 500

I.R Spectrum of Terpenoids

Pelagia Research Library



Mohd. Irfan et al Asian J. Plant Sci. Res,, 2014, 4(1):1-6

Evaluation of antimicrobial activity

Escheria coli, Saphylococcus aureus Salmonella typhi and Psudomonas aeruginosa were obtained from the
department of microbiology Gandhi Medical ColleghoBal. They were re- isolated and the pure cultueee
stored at 4C until required.

The agar diffusion method as described by Esimoas adopted for study about 15 ml of sterile mohetrient

agar in a Petri dish was seeded with 1.0 ml stalimkzdt broth culture of the bacteria and swirledtiyeto ensure
uniform distribution of the microorganism and tredlowed to solidify on a flat surface .Three holesre made in
the plates using a sterile cork borer and equalimek of the extracts were transferred into the shokking a
Pasteur’s pipette. Two Petri dishes containing iquéar microorganism were used for each concéotreof the

extract. The plates were allowed to stand for omar Hor prediffusion of the extract. The plates evatlowed to
stand for one hour for prediffusion of the extrémtoccur and were incubated at 37 for 24h.At the end of
incubation, zones of inhibition that devised wemasured and the average of zones of inhibitioncaksilated.

RESULTS

Results of the antibacterial screening of the diifé concentrations of the extract on the tesaisslare shown. The
results show that increase the zone of growth itibibof some of the microorganisms. The extract bt inhibit
the growth of S. typhi at any of the concentratiadsninistered. The highest zone of growth inhilited 13.5mm
diameter was exhibited by 250 mg/ml concentratibthe extract agains$. aureus. Only the 200 and 250 mg/ml
concentration had effects agaiBstsubtilis, E. coli andP. aeruginosa.[5] The lowest Zone of growth inhibition was
observed with 200mg/ml concentration of the exteinst B. subtilis which gave a zone of inhibitimeasuring
5.6mm.The preliminary phtyochemical screening @& thethanolic extract showed the presence of cadrate;
protein, amino acid phenol, tannin, alkaloids tpenoids, flavonoids, volatile oil and glycoside time plant
Fohaeranthus indicus and its part Steroid was not present in methanol extract Théméerobial activity of
methanolic, ethanolic, chloroformic and aqueousraext of Sohaeranthus indicus L. were tested against the
uropathogenic organisnisscherichia coli, Klebsiella pneumoniae, Proteus mirabils, and Pseudomonas aeroginosa.
Acetobector. It was found that out of the four extract the maetiiir extract possessed higher degree of antitiatter
activity againstEscherichia coli. However againsKlebsiella pneumonia ethanolic extract of plant showed higher
activity than any other extract, where as agdfnsteus mirabils, Chloroformic extract show similar inhibition zone
asthat with Kanamycin. It is also observed thatirsjaAcetobector and Pseudomonas methnolic and ethanolic
extract shows similar activity, however it was hghthan chloroform extract. The minimum inhibitory
concentrations of the extract on the test isolatesshown in Table 6. The lowest minimum inhibitooncentration
(MIC) was produced against S. aureus with a conatoh of 22.55mg/ml while the highest MIC was agiB.
subtils with a concentration of 74.61mg/ml. Therast had MIC of 58.09 and 57.64mg/ml.

Tableb.Antibacterial screening of the different concentrations of crude ethanolic extract of Euphorbia hirta

Concentrations Zones of inhibition (mm)
of extract (mg/ml)| E.coli | Saureus | P.aeruginosa | B.subtils | Styphi
250 12.9 14.5 13.7 7.4 NI
200 8.8 13.9 12.3 6.6" NI
150 70 12.8° 6.2 6.6 NI
100 6.8 11.8 6.1 NI NI
50 6.8 7.8 NI 6.6 NI
Values are means of triplicate readings. NI=No inhibition ***Values with different superscripts on the same row are significantly different
(p=0.05).

Table 7. Minimum inhibitory concentrations of the ethanolic extract of Euphorbia hirta against test isolates

Plant E.coli | Saureus | P.aeruginosa | B.subtils | Styphi
E. hirta| 69.09] 24.58 5864 79.6F NIL
aby/alues with different superscripts on the same row are significantly different (p=0.05).

DISCUSSION

In the study, the results obtained indicated thatdthonolic extract of the E. hirta inhibited trewth of the test
isolates except S. typhi. This, therefore, shoves the extract contains substance (s) that cabitrihie growth of
some microorganisms. The observed antibacteriactsffon the isolates is believed to be due to tksemce of
alkaloids , tannins and flavonoids which have b&emwn to possess antibacterial properties.
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The observed antibacterial properties corrobotatese in traditional medicine. Traditionally, edts of the plant
are used in sore and wound healing, as ear dropoity in the ear and treatment of boils. Theyalse used in the
control of diarrhoea and dysentd6y.

The large zones of inhibition exhibited by the axtragainst S. aureus and P.aeruginosa justified tise by
traditional medical practitioners in the treatmehsores, bores and open woun8lsaureus and P. aeruginosa have
been implicated in cases of boils, sores and waullds the moderate growth inhibition agaitstcoli justifies its
use in the control of diarrhoea and dysentéfyoli is the common cause of traveller's diarrhoea atigero
diarrheagenic infections in humarie low MIC exhibited by the extract agai&taureus is of great significance
in the treatment of infections caused by these abies, especially as they frequently develop resistdo known
antibiotics. Their use also will reduce the costobtaining health care. The relatively high zoneirdfibition
exhibited by the extract againktcoli is also of significance, sincé. coli is a common cause of diarrhoea in
developing countries.

The inability of the extract to inhibfalmonella typhi may be that it possesses a mechanism for detogiftfie
active principles in the extract Some bacteriakanm@wvn to possess mechanisms by which they conubgtances
that inhibit their growth to non-toxic compounds &xamplesS. aureus produces the enzyme penicillinase which
converts the antibiotic penicillin to penicillinoézid which is no longer inhibitory to its growf7]

Statistical analysis revealed that for RBC theres wa significant (p0.05) between the values obtained for the
different concentrations of the extract injected #me control. This shows that the extract did afféct either the
circulating red blood cells or the erythropoetinttes of the animals. Some extracts of plants db have
deleterious effects on RBC even up to 400 mg/kgybeeight after 28 days of administration. This liscatrue for
the WBC counts. Thus, the extract did not induaedpction or destruction of the WBC. The same trenad also
observed for the Hb content which indicates thatdRtract did not affect synthesis of haemoglolyiriie animal.
Some plants have been suggested to interfere gtlsyinthesis of Hb by inhibition of the uptake amitization of
iron.

CONCLUSION

From the above results it can be concluded thattpBphaeranthus indicus extracts have great potential as
antimicrobial compounds against micro-organisms thiadl they can be used in the treatment of infestidiseases
caused by resistant micro-organisms. Antibioticistasce has become a global concern. There has &een
increasing incidence of multiple resistances in &orpathogenic micro-organism in recent years, lgrdae to
indiscriminate use of commercial antimicrobial dsugpmmonly employed in the treatment of infectidiseases.
This has forced scientist to search for new antiohial substances from various sources like theichead plants
common to tropical countries. It can grow to a heigf 40 cm. The stem is slender and often redufistolour,
covered with yellowish bristly hairs especiallytie younger parts.
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