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ABSTRACT

Medicinal plants are being used as traditional no@aiés to cure several infectious and non-infectidiseases
because of their products are safe in contrasth® synthetic medicines that are considered as engahuman
including other animals and environment. We setbc®®lanum nigrum L. (Makoi) which belongs to family
Solanaceae to evaluate antimicrobial activities iaga six pathogenic bacteria Staphylococcus aur@ssillus
cereus, Escherichia coli, Salmonella typhimuriumse®domonas aeroginosa and Enterobacter aerogens.
Phytochemical analysis of the plant (crude extrattleaves, fruits and stems) showed the presengengss,
tannins, alkaloids, terpenoides, flavonoides arataitls etc. The extract of leaves, fruits and speepared using
five different solvents (hexane, chloroform, acetathanol and water) showed antimicrobial actigadgainst all
selected pathogenic bacteria. But water extracteafves, acetone extract of fruits and hexane ekinhstems
showed maximum zone of inhibition such as2tBB0mm, 16.67+0.58mm and 14.3@&1.52mm respectively
against Pseudomonas aeroginosa. Thus, we can sagtmigrum possess broad spectrum antimicrolgtivies
against several pathogenic bacteria and can be wdi@itally to find novel antibacterial compoundsr fvarious
diseases.
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INTRODUCTION

According to World health organization approximgt&0% world population use traditional medicines foe
treatment of several diseases, because the hendmliqts safe in contrast to the synthetics, thatragarded as
unsafe to human and environment. There are mamy/pé&bs having different medicinal value used asfavarious
disease since early time. Among th&wolanum nigruni.(black nightshade “Makoi”) is one of plant haviggeat
importance in Ayurvedic medication. Itis a membe&family SolaneaceThe member of this family known for the
presence of natural products of medical signifieamainly steroidal lactones, glycosides, alkal@dd flavonoids.
This herb is antiseptic, antidysentric and diuréticnature and used in the treatment of cardiam) disease,
psoriasis, herpi virus and inflammation of kidn&he medicinal plant have antimicrobial agent, #iké or inhibit
the growth of microorganisms such Beherichia coli, Bacillus subtillus, K. pneumoni, cholera, Micrococcus
luteus, Salmonella typhiurium, Aspergillus nigerfufnigatus, Candida albicangfc.Indians are using traditional
medicine to treat several diseases since ancie fihe traditional medicine still plays an impattaole in the
primary health care. Diosgenin is a naturally-odog steroidal saponin present® nigrum Diosgenin serves as
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important starting material for the production a@frtecosteroids, sexual hormones, oral contracepta® well as
other steroidal drugs. It is also used in the tnemtt of diseases such asdiabetes, leukemia, hygesthrolemia,
climacteric syndrome and colon cancer [5].

Several worker reported antimicrobial activitiesestract of various plant against different micigamisms, Gram
positive bacteria;Mlicrococcus variansM.luteus Staphylococcus aurepand Gram negative bacteri&almonella
typhi, Pasteurella maltocidaE. coli, K.pneumoniagV. cholerand some species of fungiAgpergillus niger
A.flavus A.fumigate}{11,1 and 14]. Yoganantét al[18] reported antimicrobial activity of extractetbs and leaf
of S. nigrunusing three different solvents like Ethanol, Hexamel Chloroform against eight bacterial cultures
(Enterococcus faecalis, E. coli, K.pneumoniae, Rrstenirabilis, Pseudomonas aeruginosa, Shigellanteix
Salmonella typhi, Staphylococcus auremns!V.cholerag. India and other parts of the world are ustgrigrumto
cure liver disorders, chronic skin ailments (Pssisand ringworm) fevers, diarrhoea, eye disedsaspphobia etc.

It possesses properties like antimicrobial, antlart, cytotoxic properties, antiulcerogenic, angdteprotective
activity. They are also useful in otopathy, ophthabathy, rhinopathy and hepatitis [18].

In Punjab, several research works is going on dkg@r antimicrobial activity of plants against var®
microorganisms, but very less or no focus on amtiotiial activity ofS. nigrumto treat disease. Hence based on
above fact and medicinal value of this plant weehs@lected this plant to study various extrachis plant against
pathogenic microorganisms.

MATERIALS AND METHODS

Collection and processing of plant sample:

The fresh and disease free upper parts (leavets, famd stems) of plai8. nigrumwere collected from the different
field areas of Village-Chunni Kalan, Fatehgarh $alfunjab (India) in the month of January, 2018eAproper
cleaning collected parts were rinsed with autodavwater and shade dried at room temperature fornaye
followed by incubator at 3€ (+2°C) for 10-11 days of leaves, stems and 15 days wfsfr After drying, the
microbes free plant samples were grounded to cqaoseler. The samples were weighed before loadintpén
Soxhlet apparatus for extraction (Table -01).

Table:-1. Loss of moisture in samples after drying

Name of samples| Fresh weight Dry weighf  Weight losg Loss (%)
Leaves 600g 90g 510g 85.00%
Fruits 5509 949 4569 82.919
Stems 600g 130g 4709 78.34%

Collection and processing of upper parts 08. nigrum.
Fresh upper parts were collected and processedindr80g of leaves, 94g of fruits, 130g of stemdridd powder
was obtained of which 50g of each leaves, fruith stems were taken for extraction of crude extracts

Extraction of active principles:

To extract active principle from different plant tedals were prepared by using solvents such asartes
chloroform, acetone, ethanol and double distilleater with the help of Soxhlet apparatus. The sdlweas
evaporated at their respective temperature witthéhe of distillation apparatus and the extracaot#d was cooled
and dried under vacuum and preserved@tfdr further use.

Soxhlet extraction [16]

The soluble active principles from solid materigd axtracted by repeated washing with either aariogsolvent or
distilled water under reflux in special glasswdearlier prepared sample were placed in an extnaatttamber,
which is suspended above a flask containing theespland below a condenser. Approximately 400ndadvent is
used to perform each extraction in 1000ml RBF (RbBottom Flask) for 70-72 hours. The flask was aeéatt the
bottom. The solvent evaporates and move up fronfldlsk into the water cooled containing the samples solvent
is redistilled from the solution in the flask anshdenses in the chamber, repeating the extractitmfr@sh solvent.
The process can be repeated as many times as agcebBse soxhlet extraction is usually completecewlthe
solution in the soxhlet chamber is of the same rsoés the pure solvent. This means that nothingeri®being
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extracted from the plant part used by the solv&hthe end of the extraction process, the flaskvigporated and the
mass of the remaining material is separated.

Solvents used for extraction:

Initial screening of plants parts for possible emtrobial activities was done by using crude agseou alcohol
extraction followed by various organic extractiorethods. Extraction of active ingredient from seddcplant’s
parts were carried out using various solvents (Hex&hloroform, Acetone, Ethanol (60%), Distillecter) in
sequential manner of increasing order of polaAfyer extraction, the extracted material was evapex to separate
the active ingredients from the solvent. The cotreg¢@ was stored in airtight bottles for furthee ($able- 02).

Table:-2. Different solvent and its boiling points polarity and solubility

Solvent use Boiling point | Polarity | Solubility in water (%)
Hexane 65-70C 0.0 0.001
Chloroform, Acetone, Ethanol (60%)istilled water 65-70C 4.1 0.815
Acetone, Ethanol (60%Ristilled water 56-60C 5.1 100
Ethanol (60%)Distilled water 70-80C°C 5.2 100
Distilled water 95-105°C 9.0 100

Distillation :

The extract along with the active components oktifrough the soxhlet extract was taken in the RBdFboiled.
The vapours were passed through the T-tube of dheenser, where they condensed and fell back icdheal
flask through the L-tube for about 3-5 hrs, thesent got separated from the active principle, wigels collected
in the RBF. Further, using hot water bath, slowdahup the crude extracts at its respective terpes The
prepared extracts were kept &€ 4 the refrigerator for at least 24 hrs beforeghbsequent tests.

Physical Examination and Percentage Yield of Extrac

Physical analysis:

Physical parameters like colour, odor and soluybf{iit organic solvent) of extract was analysedheak nature and
properties of extract.

Calculation of percentage yield:
Percentage yield of extract was calculated by fathg method.

Weight of extract recovered
Percentage yield (viw) = x 100
Weight of plant sample loaded

PHYTOCHEMICAL STUDIES:
Chemical tests of the extracts were carried outlitgtisely following standard procedures to identithe
phytochemical constituents present in extract.

Test for Saponins (Foam test):
Approximately 50mg of crude extract was dissolvediml distilled water in a test tube. Tubes wergovbusly
shaken to produce the foam. The presence of fodinated the Saponins[17].

Test for Tannins (Nitric acid test):
Approximately 50mg of plant extract were transfdrie 2ml of 69% nitric acid in a test tube. Therf@tion of
raddish to yellow colour indicated the presenctanhins [6].

Test for Alkaloids (Mayer’s test):
500-600mg dried powdered sample and 8ml (1% HChewrixed. After 10-12 minutes of incubation at room
temperature the mixture were vortexed for 2 minared filtrated.

1ml of Mayer’s reagent were added in 2ml of filraf\ppearance of turbidity or precipitate indicated presence
of alkaloids [8].
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Test for Terpenoides (Salkowski test):
Approximately 50mg extract was added to 1ml of @blorm. 1.5ml concentrated sulfuric acid was cdhefadded
along the wall of test tube. Raddish brown colomtf the interface indicates the presence of Terjoles[15].

Test for Flavonoides:

50mg of plant extract was added in 2ml of Methanoa test tube. Few magnesium ribbon and conc. W&k
added slowly from the sides of the test tube. Apgreee of pink, red colour indicated the presencitawbnoids [7
and 8].

Test for Glycosides (Keller-Kiliani test):

Approximately 50mg of plant extract added in0.5riFeric chloride (1M). Concentrated acetic acid aaahc.
sulfuric acid were added carefully along the wdlltest tube. Raddish brown coloration at the juwrctof both
layers and bluesh green colour at the upper laycated the presence of Glycosides [7].

Test for Protein:
50mg of plant extract or filtrate and 2ml of Millemeagent mix thoroughly and heated. White preatipiturns brick
red after boiling indicated the presence of prof&Bj.

Test for Steroids (Salkow Skiss test):
Approximate 50mg of extract was dissolved in 1ndtane. 1ml conc. sulfuric acid was added. Formatibtwo
phase with red or yellow colour indicating the enese of Steroids and methylated steroids [7].

ANTIBACTERIAL ACTIVITY OF CRUDE EXTRACTS:

Microbial cultures used for antibacterial assay:

The pure cultures (lyphilysed) of microbes werecpred from MTCC, IMTECH (Institute of microbial teaology)
sector-39 A, Chandigarh, India. A total of six @l cultures were used in the present studythdlpure cultures
were maintained on slants of Nutrient agar mediaNIN and were stored at’€. Mueller Hinton Agar (MHA) was
used for testing of antimicrobial efficiency. Thacnoorganisms which were selected for the detertiinaof
antibacterial activity of extract are as followsapte - 03):

Table: -3. Selected bacterial culture

Microorganisms MTCC No.
Staphylococcus aureus 3160
Bacillus cereus 8733
Escherichia co 442

Salmonella typhimurium 3231
Pseudomonas aeroginoga 3542
Enterobacteraerogens 111

Solvent used for dissolving extracts:

The dilution of the extracts was prepared by digagl in Dimethyl sulfoxide{DMSO -(CH),SO} (Fig.-01)for
evaluating the antibacterial activity against seddgathogenic microorganism. DMSO being a verydgseolvent
for experimental purposes and hence selected &wmolling the extracts to be used for testing thibacterial
efficacy. It easily diffuses into the agar mediundas miscible in organic solvents as well as inevaNormally it
does not exhibit antimicrobial activity and hend¢soaserve as a control. It is a colourless hydrpgctquid with
mild garlic odor having a boiling point of 189

CH
=0
CH;
dimethylsulfoxide (DMSO)
Fig:-1. Structure of DMSO

Diffusibility of solvent (DMSO):
Wells were prepared in the agar plates using corlerb The diameter of the wells prepared was apmabely
9mm. 100k of 7.8% DMSO in water and ethanol extract and guf®%) DMSO was added in acetone, chloroform
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and hexane extract in wells and kept overnightniringubator to test the diffusibility. It was foutithat the solvent
diffused well in the medium and hence, selectedifdibacterial study.

Preparation of various dilutions of extracts:

Various dilutions from extracts obtained from upparts ofS. nigrumwere prepared for testing their antibacterial
efficacy against selected microorganisms. 7.8% DM&® used in water, ethanol and pure DMSO useddtoae,
chloroform and hexane extract as a control. Thecewoimations of extract were used:- 50mg/ml, 25mg/ml
12.5mg/ml, 6.25mg/ml.

Agar well assays method (Agar diffusion method):

100ul cultures of test organism were spreaded mimlfoon MHA plates. After inoculation, wells (9mniagheter)
were prepared using sterile cork borer. 100l efdéktracts of different concentrations were trametein well. One
well having 100ul (7.8% DMSO) served as controle Titates were then allowed to stabilize for abobbar and
then incubated at 37°C for 24 hours. The experimerst carried out in triplicate.

Measurements of zone of inhibition:

The diameters of zones of inhibition were measuredillimeter (mm). It was determined as the diagnebf
inhibition zone around the wells as an averageoaf imeasurements per well at 4 dimension’s th&,ist5°,
90°,135°.

RESULTS

The extract (leaves, fruits and sterSshigrumwere obtained by soxhletion. These extracts wedeesded for their
bioactive potential against the standard microbidfure. S.nigrumextract possess broad range of activity against
the selected bacterial culture.

Nature of extracts:

The upper parts (leaves, fruits, stems) extra&.pnigrumwas extracted with the solvents such as hot watkanol
(60%), acetone, chloroform and hexane. After etivache colour of the extract was noted. The colafuvarious
solvent extracts are as follows (Table- 04).

Table:- 4. Colour of different parts (leaves, fruis and stems) of. nigrum indifferent solvents

Different colours of S. nigrum extract
S.no. Extracts -
Leaves Fruits Stems

1. Hexane Yellow Greenes yellow Greenes yellow

2. Chloroform | Green Light yellow (turbidity)  RadHigellow(brick colour)
3. Acetone Yellow Light yellow (turbidity)] Light ylew (turbidity)

4. Ethana Yellow Yellow Light yellow (turbidity)

5. Water Raddish yellow (brick colouf)  Brown Raddjellow(brick colour)

PHYTOCHEMICAL ANALYSIS:-

Saponins test (Foam test):

The phytochemical compound of saponins are presdatge quantity in ethanol extract, medium quariti water
and acetone extract, small quantity in chlorofontraet, where as absent in hexane extract of ledus saponins
are present in medium quantity in water extractlsguantity in ethanol extract, but absent in anet chloroform
and hexane extract of fruits. The saponins areeptea large quantity in water extract, medium ditgrin ethanol
extract, small quantity in acetone extract, buteab chloroform and hexane extract of stemsthdl results are as
follows (Table- 05).
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Table:- 5. The Phytochemical compound in leaves,dits and stems extract ofS. nigrum in different solvents

Saponins Tannins Alkaloids Terpenoids
S.No. Extract Leaves| Fruits| Stemsg Leaves Fruit Stes | Leaves| Fruits| Stems| Leaves Fruits Stemls

1. Water ++ ++ +++ ++ +++ +++ + + ++ + + +

2. Ethanol +++ + ++ ++ +++ ++ ++ +++ +++H ++ ++ ++
3. Acetone ++ - + +++ ++ + +++ ++ + +++ ++4 ++
4. Chloroforn + - - +++ + +++ - - - - +++ -

5. Hexant - - - - - +++ - - - - - -

6. Control - - - - - - - - R R N

Bearing in mind that: (-)= Indicates to the absemtan active substance. (+)= Indicates the presenc
of phytochemicals small quantity. (++)= Indicatéetpresence of phytochemicals medium quantity .
(+++)= Indicats the presence of phytochemicals darquantity.

Table:- 6. The Phytochemical compound in leaves,dits and stems extract ofS. nigrum in different solvents

S.No. Extract ﬂavon(_)ides chos_ide: prote_ins sterqids

Leaves | Fruits | Stems | Leaves | Fruits | Stem: | Leave: | Fruits | Stem: | Leaves | Fruits | Stem:
1. Water ++ ++ ++ + + ++ ++ +++ ++ ++ + +
2. Ethanol +++ +++ +++ ++ ++ +++ +++ +++ ++ ++ ++ ++
3. Acetone + ++ + ++ ++ + +++ ++ ++ ++ + ++
4, Chloroform - - - +++ ++ ++ +++ - - + + T
5. Hexant - - - +++ +++ + + - - + - -
6. Contro - - - - - - R B B R N N

Bearing in mind that: (-)= Indicates to the absemdan active substance. (+)= Indicates the presenc
of phytochemicals small quantity. (++)= Indicatdgtpresence of phytochemicals medium quantity .
(+++)= Indicats the presence of phytochemicalgda quantity.

Tannins test (Nitric acid test):

The phytochemical compounds of tannins are praselarge quantity in acetone and chloroform extracédium

quantity in water and ethanol extract, where ag@bm hexane extract of leaves. The tannins agsemt in large
quantity in water and ethanol extract, medium qtyaim acetone extract, small quantity in chlorafoextract, but
absent in hexane extract of fruits. The tanninspaesent in large quantity in water, chloroform dekane extract,
medium quantity in ethanol extract, small quanititacetone extract of stems. All the results arfobsws (Table-

05).

Alkaloids test (Mayer’s test):

The phytochemical compounds of alkaloids are pitesetarge quantity in acetone extract, medium djtyann
ethanol extract, small quantity in water extracheve as absent in chloroform and hexane extratéasvies. The
alkaloids are present in large quantity in ethaxtact, medium quantity in acetone extract, smpadintity in water
extract, but absent in chloroform and hexane ekwhfruits. The alkaloids are present in large mjitg in ethanol
extract, medium quantity in water extract, smalufity in acetone extract, but absent in chlorof@mad hexane
extract of stems. All the results are as follow$(€a05).

Terpenoids test (Salkowski test):

The phytochemical compounds of terpenoids are pteselarge quantity in acetone extract, mediumngitp in
ethanol extract, small quantity in water extracheve as absent in chloroform and hexane extratéasves. The
terpenoids are present in large quantity in acetomkchloroform extract, medium quantity in ethaextract, small
guantity in water extract, but absent in hexaneaektof fruits. The terpenoides are present indaggantity in
acetone extract, medium quantity in ethanol extrawtall quantity in water extract, but absent itootform and
hexane extract of stems. All the results are devisl (Table- 05).

Flavonoids test:

The phytochemical compounds of flavonoids are preselarge quantity in ethanol extract, medium mfitg in
water extract, small quantity in acetone extradiesg as absent in chloroform and hexane extrattéanies. The
flavonoids are present in large quantity in ethandiact, medium quantity in water and acetoneagxttbut absent
in chloroform and hexane extract of fruits. Thevflaoids are present in large quantity in ethandlaex, medium
quantity in water extract, small quantity in acet@xtract, but absent in chloroform and hexaneaektf stems. All
the results are as follows(Table- 06).

62
Pelagia Research Library



Pankaj Kumar et al Asian J. Plant Sci. Res,, 2016, 6(4):57-68

Glycosides test (Keller Kiliani test):

The phytochemical compounds of glycosides are ptese large quantity in chloroform and hexane esttra
medium quantity in ethanol and acetone extract/lgoantity in water extract of leaves. The glyates are present
in large quantity in hexane extract, medium qugrititethanol, acetone and chloroform extract, srga#ntity in
water extract of fruits. The glycosides are pregefarge quantity in ethanol extract, medium qitginn water and
chloroform extract, small quantity in acetone aeddne extract of stems. All the results are as\iddl(Table- 06).

Protein test:

The phytochemical compounds of protein are preseldrge quantity in ethanol, acetone and chlomf@xtract,
medium quantity in water extract, small quantityhiaxane extract of leaves. The protein are preisetdrge
quantity in water and ethanol extract, medium gty acetone extract, but absent in chlorofornd d@xane
extract of fruits. The protein are present in madiguantity in acetone, ethanol and water extraat,asent in
chloroform and hexane extract of stems. All theitesare as follows (Table- 06).

Steroids test (Salkow Skiss test):

The phytochemical compounds of steroids are presentedium quantity in water, ethanol and acetoxieaet,

small quantity in chloroform and hexane extracteaives. The steroids are present in medium quaintigthanol
extract, small quantity in water, acetone and dftom extract, but absent in hexane extract otdrurhe steroids
are present in medium quantity in ethanol and aeetxtract, small quantity in water and chlorofaertract, but
absent in hexane extract of stems. All the resultsas follows (Table- 06).

ANTIBACTERIAL ACTIVITY:-

Antimicrobial potential of extracts of S. nigrum leaves:

Among the different types of extracts 8f nigrumleaves, water extract at 50 mg/ml concentrationwgito
maximum @1.30t1.50mm) zone of inhibition againd®. aeruginosaThere is no zone of inhibition observed in
negative control (DMSO havivg no extract) in allsea. The activities of two antibiotics(Streptomyciand
Ciprofloxacin) were also observed agaiBstoli, S. typhimuriurandP. aeruginosérig. — 02a and Table- 07).

Fig - 02: Effect of (a) water extract of leaves (bcetone extract of fruits and (c) hexane extractfetems ofSolanum nigrum L. on
Pseudomonas aeruginosa
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Table:- 7. Screening of antibacterial activities oflifferent extract of S. nigrum leaves

T Diameter of zone of inhibition (mm)*.
(0] Hexane extract Chloroform extract Acetone extract Ethanol extract Water extract DMSO and
Antibiotics
A B C D A B C D A B C D A B C D A B C D E F G
S| 0.00 | 0.00 | 0.00 | 0.00 | 400 | 567 | 7.30 | 800 | 3.30 | 467 | 7.00 | 9.30 | 7.67 | 9.67 | 12.00| 16.30| 9.67 | 13.0 | 14.67 | 16.67| 0.0 | 10.3 | 24.3
A | £0.0¢ +0.00/ +£0.00, +0.00( +1.0¢ +0.5§ +0.58 +1.00| +0.58| +0.58| +1.00| +2.08| +1.50| +0.58| 1.0 | +£1.50| +0.58 0 +1.15| +0.58| +0.q O 0
0 +1.00 +0.58| +0.58
B | 3.67 | 400 | 530 | 6.00 | 7.67 | 830 | 10.00| 12.00| 4.00 | 567 | 7.00 | 730 | 4.00 | 567 | 7.00 | 8.00 | 12.00 | 13.67| 16.00| 1767 | 0.0 | 140 | 19.6
C | £0.58| +£1.00| +0.58| +1.00| +0.58 +0.58| +1.00| +1.00| +1.00| +0.58| +1.00| +0.58| +1.00 | +0.58| +1.00| +1.00] +1.00 | +0.58| +1.00| +0.58| +0.0f O 7
+1.00| +1.50
E| 000 | 430 | 567 | 7.30 | 6.00 | 800 | 9.30 | 10.30| 0.00 | 2.00 | 3.67 | 5.67 | 11.67| 13.00 | 14.67 | 18.30| 10.30 | 11.67 | 13.67 | 16.00| 0.0 | 20.3 | 26.6
C | +£0.009 +0.58| +0.58| +0.58| +1.00| +1.00| +0.58 | +0.58| +0.0¢ +0.58 +0.58/ +0.5 | +0.58 +1.00| +0.58 | +0.58/ +0.58| +1.50| +0.58| +1.00| +0.0f O 7
8 +0.58] +1.50
S| 300 | 367 | 467 | 6.00 | 6.67 | 867 | 9.67 | 11.30| 430 | 567 | 8.00 | 9.67 | 430 | 6.00 | 8.00 | 9.67 | 7.67 | 10.00| 12.00| 13.30| 0.0 | 183 | 253
T | £1.00| £0.58| +0.58| +1.00| +0.58| +0.58 +0.58 | +0.58| +0.58| +0.58| +1.00| +0.58| +0.58| +1.00| +1.00 | +0.58| +0.58 | +1.00| +1.00 | +0.58| +0.0f O 0
+0.58| +0.58
P | 8.00 | 10.30| 10.67 | 12.30| 7.30 | 8.67 | 11.00 | 12.67 | 8.00 | 9.30 | 10.67 | 13.30 | 10.67 | 12.30 | 15.30 | 16.67 | 13.67 | 15.67 | 19.00 | 21.30| 0.0 | 29.0 | 36.0
A | £1.0¢ +0.58 +0.58 +0.58| +0.58| +0.5§ +1.00, +0.58 +1.0¢ +0.5§ +1.15/ +1.50, +0.58| +0.58| +1.50| +0.58| +0.58| +1.50, +2.00| +1.50/ +0.0f O 0
+1.00| +1.00
E| 400 | 530 | 630 | 8.00 | 6.67 | 830 | 10.30| 11.00| 6.00 | 7.67 | 10.00| 11.00| 3.67 | 6.00 | 7.68 | 10.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.0 | 16.3 | 18.3
A | £1.00| +0.58| +0.58| +1.00| +0.58| +0.58| +0.58 | +1.00| +1.00| +0.58| +1.00| +1.00| +1.50| +1.00| +0.58 | +1.00| +0.00[ +0.00| +0.00| +0.00| +0.0f O 0
+0.58] +0.58

Abbreviation: TO- Test Organisms; S&.-aureus, BC - B. cereus;, EC - E. coli; ST - S. typhimurium;
50mg/ml, E= control (7.8% DMSO), F= Streptomyci@8j{g/ml), G= Ciprofloxacine (20pg/mlQY= Denotes no ZOI. * = Value are mean of three iegtion + Standard deviatin (SD).

PA - P. aeruginosa; EA - E. aerogens, A= 6.25mg/ml, B= 12.5mg/ml, C= 25mg/ml, D=
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Table:- 8. Screening of antibacterial activities oflifferent extract of S. nigrum Fruits

T Diameter of zone of inhibition (mm)*.
(0] Hexane extract Chloroform extract Acetone extract Ethanol extract Water extract DMSO and
Antibiotics
A B C D A B C D A B C D A B C D A B [} D E F G
S | 0.00 | 0.00 | 0.00 | 0.00 | 3.67 | 5.00 | 6.00 | 6.67 | 3.67 | 5.67 | 8.00 | 9.00 3.67 | 6.00 | 8.67 | 11.00| 6.00 | 9.67 | 12.00| 13.67 | 0.00 | 10.3 | 24.3
A | £0.0¢ +0.0¢ +0.0¢ +0.00| +0.5§ +1.00 +1.00 +0.58 +0.58 +0.58| +1.00| +1.00| +0.58| +1.00 | +0.58| +1.00| +1.00| +0.58| +2.00| +0.58| +0.00 O 0
+0.58| +0.58
B | 0.00 | 0.00 | 0.00 | 0.00 | 5.00 | 630 | 7.67 | 9.00 | 7.30 | 9.67 | 12.30| 14.00| 430 | 5.00 | 6.30 | 800 | 7.76 | 9.00 | 10.30| 11.67 | 0.00 | 14.0 | 19.6
C | £0.00 +0.04 +0.0¢ +0.00{ +1.00| +0.58| +0.58| +1.00| +1.50| +0.58| +1.15| +1.00| +0.58| +1.00| +0.58| +1.00| +0.58| +1.00| +0.58 | +0.58| +0.00/ O 7
+1.00{ +1.50
E | 3.67 | 5.00 | 6.00 | 7.30 | 8.00 | 8.30 | 9.00 | 10.00| 6.30 | 8.00 | 10.30| 11.30| 230 | 3.67 | 567 | 7.68 | 8.30 | 11.00| 12.30| 14.00 | 0.00 | 20.3 | 26.6
C | +£0.58| +1.00| +1.00| +0.58| +1.0Q +0.58| +1.00| +1.00| +0.58 | +1.00| +0.58 | +0.58| +0.58 +0.58| +0.58 +0.58| +0.5§ +1.00| +0.58{ +1.00| +0.00 O 7
+0.58] +1.50
S |230 | 400 | 500 | 6.67 | 6.00 | 8.67 | 9.30 | 10.00| 6.00 | 830 | 9.67 | 13.67| 8.00 | 10.00 | 11.67| 14.30| 2.30 | 3.67 | 6.67 | 8.67 | 0.00 | 183 | 25.3
T | £0.58| £1.00{ +1.00] +£1.5 | +1.00| +0.58] +1.50| +1.00| +1.00| +0.58| +0.58 | +0.58| +1.0¢ +1.00| +0.58 +0.58 +0.5§ +0.58 +0.58| +0.58| +0.00 O 0
+0.58] +0.58
P | 5.67 | 6.67 | 8.00 | 10.00 | 7.67 | 9.00 | 10.67 | 12.30| 10.00 | 13.00 | 15.30 | 16.67 | 2.30 | 5.30 | 8.00 | 10.30 | 2.30 | 4.00 | 5.30 | 6.30 | 0.00 | 29.0 | 36.0
A | £0.54 +0.5¢ +1.0¢ +1.00| +0.58| +1.00 +0.58 +0.58 +1.00] +1.00, +0.58/ +0.58 +0.5§ +0.58| +1.00| +0.58| +0.58 +1,00| +0.58| +0.58 +0.00 O 0
+1.00{ +1.00
E | 230 | 467 | 5.67 | 6.00 | 6.67 | 8.00 | 10.30| 10.67| 4.30 | 530 | 7.00 | 8.30 6.00 | 7.67 | 9.30 | 10.00| 3.67 | 7.68 | 10.00 | 12.00| 0.00 | 16.3 | 18.3
A | +£0.58| +0.58| +0.58| +1.00| +0.58 +1.70| +0.58| +0.58| +0.58| +0.58 +1.00| +0.58 +1.00| +0.58| +0.58| +1.00| +0.58| +0.58| +1.00| +1.00| +0.00, O 0
+0.58] +0.58

Abbreviation: TO- Test Organisms; SA.-aureus, BC - B. cereus;, EC- E. coli; ST - S. typhimurium; PA - P. aeruginosa; EA - E. aerogens; A= 6.25mg/ml, B= 12.5mg/ml, C= 25mg/ml, D=

50mg/ml, E= control (7.8% DMSO), F= Streptomyci@8j{g/ml), G= Ciprofloxacine (20pg/mlQY= Denotes no ZOI. * = Value are mean of three iegtion + Standard deviatin (SD).
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Table:- 9. Screening of antibacterial activities oflifferent extract of S. nigrum Stems

T Diameter of zone of inhibition (mm)*.
(0] Hexane extract Chloroform extract Acetone extract Ethanol extract Water extract DMSO and
Antibiotics
A B C D A B C D A B C D A B C D A B C D E F G
S| 367 | 600 | 767 | 930 | 0.00 | 400 | 467 | 6.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 10.3 | 243
A | £0.58| +£1.00 | +0.58 | +£0.58 | £0.00 +1.00| +0.58 +1.00 | +0.00 +0.00 +0.0Qq +0.00{ +0.00| +0.00| +0.00| +0.00 | £0.00{ +0.00{ +0.00| +0.00| +0.00f O 0
+0.58| +0.58
B | 430 | 567 | 800 | 1200| 3.67 | 6.30 | 7.67 | 10.30| 2.67 | 430 | 500 | 6.30 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 14.0 | 19.6
C | £0.58| +0.58| +1.00 | +1.00 | +£0.58| +0.58| +0.58| +0.58| +0.58| +0.58| +1.00{ +0.58 | +0.00| +0.00| +0.00| +0.00 | +0.00{ +0.00{ +0.00| +0.00| +0.00f O 7
+1.00| +1.50
E| 267 | 500 | 730 | 967 | 3.30 | 430 | 630 | 7.00 | 230 | 4.00 | 630 | 8.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 20.3 | 26.6
C | +£0.58 +1.00| +0.58 | +0.58 | +0.58| +0.58| +0.58| +1.00 | +0.58| +1.00( +0.58| +1.00 | £0.00| +0.00| +£0.00| +0.00 | £0.00| +0.00| +0.00{ +0.00| +0.00, O 7
+0.58| +1.50
S| 267 | 367 | 6.00 | 7.67 | 500 | 6.30 | 830 | 10.30| 3.67 | 5.67 | 800 | 10.30| 4.00 | 5.67 | 8.00 | 10.00 | 3.67 | 567 | 7.30 | 7.67 | 0.00 | 18.3 | 253
T | £0.58 +0.58| +1.00| +0.58| +1.00| +0.58| +0.58| +0.58| +0.58| +0.58| +1.0q +0.58| +1.00 +0.5§4 +1.00 +1.00( +0.54 +0.58 +0.58 +0.58 +0.00] O 0
+0.58| +0.58
P | 7.67 | 10.00 | 1167 | 14.30| 7.00 | 8.00 | 9.00 | 9.30 | 6.00 | 7.30 | 7.76 | 9.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 2.30 | 4.00 | 6.00 | 0.00 | 29.0 | 36.0
A | £0.58 +1.00| +0.58| +1.52| +1.00 +1.0q +1.00 +0.58 | +1.00 +0.58 +0.58| +1.00 | +0.00| +0.00| +0.00| +0.00 | £0.00{ +0.58| +0.58| +1.00| +0.00f O 0
+1.00| +1.00
E| 400 | 6.00 | 830 | 967 | 3.30 | 3.67 | 530 | 567 | 430 | 567 | 767 | 9.30 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 16.3 | 18.3
A | £1.00| +1.00| +£0.58 | +0.58 | +£0.58| +0.58 +0.58| +0.58| +0.58| +0.58| +0.58| +0.58 | +0.00{ +0.00| +0.00| +0.00 [ £0.00 +0.00| +0.00| +0.00| +0.00] O 0
+0.58| +0.58

Abbreviation: TO- Test Organisms; SA.-aureus, BC - B. cereus;, EC- E. coli; ST - S. typhimurium; PA - P. aeruginosa; EA - E. aerogens; A= 6.25mg/ml, B= 12.5mg/ml, C= 25mg/ml, D=

50mg/ml, E= control (7.8% DMSO), F= Streptomyci@8j{g/ml), G= Ciprofloxacine (20pg/mlQY= Denotes no ZOI. * = Value are mean of three iegtion + Standard deviatin (SD).
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Antimicrobial potential of extracts of S. nigrum fruits:

Among the different types of extracts 8f nigrumfruits, acetone extract at 50 mg/ml concentratibowsed
maximum (6.670.58mm) zone of inhibition againd®. aeruginosaThere is no zone of inhibition observed in
negative control (DMSO having no extract) in allses. The activities of two antibiotics(Streptomyciand
Ciprofloxacin) were also observed agaiBstoli, S. typhimuriurand P. aeruginosérig. — 02b and Table- 08).

Antimicrobial potential of extracts of S. nigrum stems:

Among the different types of extracts 8f nigrumstems, acetone hexane at 50 mg/ml concentratiowesho
maximum (@4.30t1.52mm) zone of inhibition againd®. aeruginosaThere is no zone of inhibition observed in
negative control (DMSO having no extract) in allses. The activities of two antibiotics(Streptomyciand
Ciprofloxacin) were also observed agaiBstoli, S. typhimuriurandP. aeruginosgrig. — 02c and Table- 09).

Statistical Analysis:

The mean zone of inhibition caused by the solveditaet of S. nigrumleaf, fruit and stem and standard dug
(Streptomycine and Ciprofloxacine) were calculated reliability of the samples was assessed byulzing
standard deviation (SD).

DISCUSSION

The Plant belonging to the genBslanumhas been reported to have remarkable pharmacolagitiaity. The leaf,
fruit and stem extract 0. nigrumhave various biologically active compounds, wheduld serve as potential
source of drugs in herbal medicine [4]. Our resoltshe qualitative phytochemical test of all thdract (water,
ethanol, acetone, chloroform and hexane) of leaft &nd stem ofS. nigrumconfirmed the presence of Tannins,
Alkaloids, Teroenoids, Steroids, Flavonoides Stisoand Glycosides, etc. which is similar to thedifig of
Indhumathi and Mohandav[9], Jasitral.[10]. Modilal et al.[12]also reported the similar results.

The antibacterial activities &. nigrumleaves, fruits and stems extract have studiesagsix pathogenic bacteria.
The result obtained from our experiments indicateat various extract (water, ethanol, acetone, rofidtom and
hexane) ofS. nigrumleaf, fruit and stems significantly inhibited theowth of all six selected pathogenic bacteria in
different way. Among different extract o$. nigrum leaves water extract showed best inhibition zone
(21.306t1.50mm, at 50mg/ml) againd®. aeruginosafollowed by ethanolic extract against same baateWhile
ethanolic extract of leaves showed good zone dbitibn (18.3G£0.58mm at 50mg/ml) againg. coli followed by
water extract against same bacteria. Our findiegvary similar to Alet al.[2].

The acetone extract &. nigrumfruits inhibited the growth oP. aeruginosawith the inhibition zone diameter of
16.640.58mm, at 50mg/ml, which is best among all extracfroits against different bacteria followed by water
extract againsk. coli (14.00t1.00mm, at 50mg/ml) and ethanolic extract agaBstyphimuriunm(14.3Gt0.58mm,
50mg/ml). Similarly Kaushiket al.,[11] reported the results of ethanolic extractSofnigrumand was found to
inhibit the Gram positive bacteria at all the tdst®ncentrations (100mg, 75mg, 50mg and 25mg) valse@ram
negative bacteria did not showed any activity atoacentration of 25mg/ml. The extract showed godiiligy
against the tested microorganisms exceptfoaeruginosawhich showed low activity as compare to otheretest
microorganisms. The extract was found to be mofgcti¥e againstS. aureusshowing the maximum zone of
inhibition (25.6mm) followed byB. sublitis(24.3mm) whereas incase of Gram negative bactetti@nolic extract
was found to be most effective agaiistcoli showing the maximum zone of inhibition (18.6mmldwed byP.
aeruginosa13.6mm) [11].

The hexane extract &. nigrumstem showed better growth inhibition (143052mm at 50mg/ml) againg®.
aeruginosaandB. cereus(12.00t1.00mm at 50mg/ml) followed by acetone extractSfnigrumstem againss.
typhimurium (10.30t0.58mm at 50mg/ml). Similarly, Yoganargh al.[18] reported the antibacterial activity of
hexane extract of stem and leaf, which inhibit ghewth of Staphylococcus flexneri, S. aureus, K.pneumoaiek
P. aeruginosaAmong these the stem extracts showed the maxinmiinaaterial activity againgt.coli (5.36 mm),
followed byP. mirabilig3.46 mm) than leaf extract.

The ethanolic extract db.nigrumstem failed to inhibit all the tested bacteriaegtcS. typhimuriumwhile water
extract inhibited onlys. typhimuriunandP.aeruginosaHence, the difference in antimicrobial propertiésa @lant
extract might be attributable to the age of thenplesed, freshness of plant materials, physicabfaqtemperature,
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light water), contamination by field microbes, aduhtion and substitution of plants, incorrect argtion and
dosage. In the same vein reported that inactivitplant extracts may be due to age of plant, etitrgcsolvent,
method of extraction and time of harvesting of plaraterials. Subsequently, Chukwu&tal[3] also noted that
medicinal plants with no antibacterial activity mag due to astringent properties possessed bycexitréhe plants.
Alo, et al[2] also reported the antimicrobial activity of tbeude extract of leaves, fruits and stemsSohigrum
against different bacterial strains.

The clear zone of the growth inhibition was noteduad the well due to diffusion of various composind@he

diameter of zone denotes the relative suscepyibiit the test microorganisms to a particular anthotial

compound. The results obtained of the crude extwace compared with the standard antibiotic (Strepftcin and
Ciprofloxacin). All the tested organisms are séwmsito different plant extract and standard antibfalso. Since
the extracts are crude, the active principle priesethese extract, may be would be in low conaittn, hence, we
can say that active compound purified from crudeaex would exhibit better result than standardbéntics.

The present investigation ensure that crude estracselected plants contain antimicrobial progsstiwhich are
used in different parts of country and other copas valuable traditional meditational medicine wewer further
studies are needed, including toxicity evaluatind purification of active antimicrobial compoundsrh S. nigrum
extracts.

CONCLUSION

Many medicinal plants have been found effectiveure the several bacterial diseases. Due to inagassistance
to antibiotic by microorganisms and side effectsyfthetic antibiotics, medicinal plants are nowngey popularity

in the treatment of bacterial infections. Medicip&nts are considered as clinically effective aater alternatives
to the synthetic antibiotics. Extensive researcth@area of isolation and characterization ofattéve principles of
these plants is required so that better, safer sl effective drugs for treating bacterial infen8 can be
developed.
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