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lesis were performed by agar-well diffusion method. Qualitative phylochemics
screzning as done by the standard method. The following bacterial strains are used |
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tannins present in methanol extract, ethanol extract and chloroform exiract of 8.
nigrum but carbohydrates, flavonoids, alkaloids and steroids were absestt in ail fhe |
thres solvent extract. Glycosides and saponins were present in methanof exdract of 8.
migrum. Qualitative analysis phylochemical results showed that carbohydrates and
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trilobatum. Alkaloids were present in ethanol extract only. Flavonoids, glycosides and |
steroids were absent in methanol extract, ethanol extract and chloroform extract of 8. |

| trilobatum. Saponins test showed positive result of methanol exiract and chicroform |
| extract of S. trilobatum. Methanol extract of S. trilobatum leaf exhibited maximum |
activity against Aeromonas followed by E. coli and Vibrio cholera. The maximurn |
iphibition zone was obtained againsi P. aeruginosa and Slaphylomccns aureus. Ethanol
extract of Solanum trilobatum leaf ea]’ub;tcd maximum aclivity agzinst Vibrio dlnhz ¢
E. coli, P. acruginosa and minimum activity against Aeromonas z0d S.. auweus. |
Chloroform extract of S. trilobatum leaf exhibited minimum activily against B coli and |
10 activity against V. cholera, Aeromonas, P. 2eruginesa and S. aureus, The tesd plants |
offer potential as an alicmative to antimicrobial as 2 means of controlling pathogens. |
The obtained results may provide a support 1o use of the plants in traditional medicine |
The resulis from this study form a basis for further studies of the potcl!plﬂswaslo '
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Introduction

88% of the global

populations tum to plant derived medicines as

Today, nearly

their first line of defense for maintaining health

and combating diseases. Currently, people of patients (Lepape ¢

Asia especially India are utilizing plants as part
of their routine health management (Samy ef a.,
2008). Medicinal properties of plants are hinged
on the presence of bioactive principles such as
alkaloids, phenols, tannins, glycosides and
essential oils amongst others (Karou ef al,
2006). The development of bacterial resistance
to presently available antibiotics  has
necessitated the need to search for new

antibacterial agents. The resistance of the

organisms increased due (0 indiscriminate use of have

commercial antimicrobial drugs commonly used
for the treatment of infectious disease. This
situation forced the rescarchers to search for

substance from various

new antimicrobial
sources including medicinal plants (Bauer ef dl.,
1996). Gram negative bacterium such as E. coli
is present in human intestine and causes lower
urinary  tract  infection, coleocystis  or
septicaemig (Benhassaini ef al., 2003). Different
antibiotics exercise their inhibitory activity on
different pathogenic organisms (C handa and
Rakholiya, 2011). Medicinal plants are believed
to be important source of new chemical
substance s with potential therapeutic effects.
These compounds possess numerous health-

related effects such as  antibactenal,

antimutagenic, anticarcmogenic, antithrombotic
and vasodilatory activities (Badlack er al ., 2000)

The expanding bacterial resistance to antibiotics

has become a growmg oo workde sde
(Gardam, 2000). Intensive care  physscians
antibiotic-resistant hactona EY
jem in the trostnent of
Increasangd

consider
significant or major prob
al,

i w
bacterial resistance is prompiing a reSungence
of herbs

research of the amimicmhial roke
strains (Ahviano and Alviand,

against resistant
medicinal plants have

2009). A vasi number of
been recognized as valuable resources of natural
compounds (Mzhady. 2003)
Medicinal plant exuacts offer oconswberable
clopment of mew agents
difficult ©

antimicrobial

potential for the dev
effective against infections currently
treat (Iwu e7 al, 1999). Several medicinal plants

been tried  agamst pathogenic
Microorganisms (Haragucht &7 al., 1999

Qashikumar ef al., 2003). Solanaceas is a large
plant family containing two thousand and three
hundred species, nearly half of which belong to
a single genus Solamsm. Herbs are safe. kess,
economical and a reliable key natural resource
of drugs all over the world.

In the present study, methanol, ethanol
and chloroform extracts of & migrasm and S
milobanmm were screened
activity against Vicholera, Ecoli, P acrwgmasa

for anttmecrobaal

Aeromonas and S awreus and  qualmatnwe
phytochemical analysis was carmied out
Materials and Methods

1. plant

.

2. plant extract

< 1
4

antimicrobaal activity
std amikacin

Determination of antimicrobial activiny

158
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Sensitivity tests w ere performed by 5
aﬂgar-gmd diffusion  method (Cole, :
Espinel Ingroff ¢ d , 1995; Okeke
The test bacterial strains
Mueller Hinton

£3r- sample was tken and disobved m Smi of
1994, distifled water and then filtered. Filtrate was
ef & .2001). added with few drops of Molisch's reagent
were moculated in 1o Followed by addiion Iml of Comc. H SO, by
agar medium. Different the side of the test tube. After two minutes Sml
concentrations of leaf Cxtract were poured in the of distilled water was added. Red and dull violet
wells.  After holding the plates a1 room color formation at the interphase of the two
{emperature for one hour to allow diffusion of layers was tzken as Positive result (Sofowora,
the extract in 10 the agar, they are incubated for 1993).

24 hours at 37°C. For Streptococcus sp. the Alkaloids

incubation was performed in micro aerophilic 100mg of powdered sample was
conditions. After 24 hours, zone of inhibition dissolved in 3mi of methano! and then filtered.
was observed and recorded. The tests were The 2ml of filtrate was mixed with Smi of i%
performed in duplicates for each microorganism aqueous HCL. Ome milliliter of mixture was
evaluated and the final results were presented as taken separately in two test tubes. Few drops of

arithmetic average. Dragendorff ‘s reagent were added in ome test
Phytochemical anmalysis of Solanum nigrum tube and orange or red precipitate was taken as
and Solanum trilopatum positive result. To the second test tube Mayer's
Plant collection and extraction rcagent was added and appearance of buff

Collect the leaf and flower of plant and colored precipitate was taken as positive test for

thoroughly washed with distilled water. Kept it the presence of alkaloid {Sofowora. 1993).

in the room temperature at 27°C for two weeks. Steroids

The dried plants sample to make fin powder. 200mg of powder sample was dissolved
The plants powder was stored air sealed in 2ml of acetic acid scparately: Solutions were
polythene bags at room temperature. 3gram cooled again add few drops of concentration
powder soaked in 15ml of methanol, ethanol and H.SO; Violet and blue or bluish-green was
chloroform solution for 2 days. Extract filtered taken positive test steroidal ring (Sefowora
for filter paper and stored for further studies. 1993).

The preliminary qualitative phytochemical Saponins

analysis was carried out in crude dry powder of One gram of powder sample was boiled
two plants; while total phenol and flavonoid in 10ml of distilled water and then filtered. 3m!
content was estimated in methanol, Ethanol and of distilled water was added to the filtrate and
chloroform extracts of two plants. shaken vigorously for about Smin. Formation of
Carbohydrates foam after shaking was taken as a confirmation

Five hundred milligram of powdered for the presence of saponins (Sofowora, 1993).

Journal of Research in Ecology (2016) 4(1): 158-171 159
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Flavonaiils Result o
Five hundved milligram of sample wis he result of sntibactenial activity of 5
dissobved vl o ethanol slightly warimed and pigram and N irifobatiom leaf wsing methano!,
then Blered . Pew preces of magnesinm ehips ethanol  and  chloroform  solvent  extract i
were adided o the filrate fllowed by addition varfous fiction by dise diffusion method
fow diops ot Conec HICL A pink and orange o against bacteria viz Vo cholera, Paeruginosa
ot paeple colodation was taken the presence 1 coli, Aeromonas, and S qureny are given in
Table (1 - N,

For the pharmacognostic identification,

b avonoid Chrease and Pyans, 002)
Vanning

A00m of powdered sample was mixed the morphological characters and microscopic
with Toml of distilled water and then filteved eharaeters of  the two plants were studied. The
lowed by the addition of few deops of 1% anatomieal charaeters of the two plants were
ferce chloride solution. Ocenrrence of a blue < studied i stem and leal.  For fluorescence
Black green or blue -green precipitate indicates characters the plant powders and their extracts
the presenve of onins (Lease and Evans were analysed in UV and visible light,
BT TERA
Gy eostides The quantitative  characters such

Rellor Kiltant test was performed (0 as total ash, insoluble ash, sulphated ash and
assons (he presence of candiac glyoosides The water solvable ash have been carried out. The
ceude diy powder of each plant was treated with qualitative determination of inorganic elements
ol of FeCly reagent (mixture of 1 volume of present in plant ash contains chloride, sulphate,
39 Pell solution and 99 valumes of glacial phasphorous and — iron have been reported in
acetic aotd) To this solition a few drops of both  species.  Caleivm,  magnesium, cabalg,
concentrated 1TLSO, was added. Appearance of copper and potassium are not abserved any of
within a fow  mmutes these taxa.

greenish  blpe ool

iddicated  the presence of vardiae glyeosides
(Ajaiyeobir, 200
Pablel. Auntibacterial activity of X nigram leal methanol extract M1

o | Pathogen e S Zone of inhibition (mm)
Experiment Control
L. [ 8- vl Fag N 22 mm
T e e = Ul 2% mm
E P obokene 5 Ei 8 mm 2% mm
o 51""‘""‘?'-.'.';1 N i e e R N I“I'I“ ‘u mm
R T ’ - SEdad & 26 mm

- R o Ak [N RE——

s e s el
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Figure :1 Antibacterial activity of §. nigrum leaf methanol extract.
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The result revealed that the crude methanol extract showed the highest activity against

(8mm) the V. cholera and Aeromonas in Tablel, Figure 1(Plate 3. 4) and no activity against E

coli, P. aeruginosa and S aureus (Tablel, Figure | and Plate 1, 2. 9). Among the step gradient

extract of five pathogen tested maximum inhibition zone were obtained against V. cholera and
g

Aeromonas.

Table. 2 Antibacterial activity of S. nigrum leaf ethanol extract (E1)

S.No Pathogens Zone of inhibition (mm)
Experiment Control
| E- coli 17 mm 22 mm
2 P. aeruginosa 12 mm 28 mm
3 V. cholera 10 mm 28 mm
4 Aeromonas 13 mm 30 mm
) S aureus 08 mm 26 mm

Journal of Research in Ecology (2016) 4(1): 158-171
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Figure 2. Antibacterial activity of 8. nigrum leaf ethanol extract
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The crude ethanol extract showed the highest activity against £. coli (17mm) followed by Aer-
omonas (13mm) and P. aeruginosa (12mm) and lowest activity was observed against S, wreus
(8mm) (Table 2, Figure 2 and Plate 1, 2, 3, 4, 5).

Table :3 Antibacterial activity of Solanum nigrum leaf chloroform extract (C1)

Zone of inhibition (mm)

S.no Pathogen

Experiment Control
I E-. coli - 22 mm
2. P. aeruginosa - 28 mm
3. V. cholera - 28 mm
4. Aeromonay 9 mm 30 mm
5. S aureus - 26 mm

162 Journal of Research in Ecology (2016) 4(1): 158-171
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Figure 3. Antibacterial activity of 8. nigrum leaf chloroform extract
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pathogens

The antibacterial activity of S migrum leaf crude chloroform extract showed the highest
acuvity against 4 eromonas (9mm) (Table 3 and Plate 4). No activity were observed against £

codi, P aeruginosa, V. cholerae and S aureus. (Table 1 and Plate 1. 2, 3, 5).

Table: 4 Antibacterial activity of 8. trilobatum leal methanol extract (M2)

S.no Pathogen Zone of inhibition (mm)
Experiment Control
| E- col 9 mm 22 mm
2 P. aeruginosa 8 mm 28 mm
3 V. cholera 9 mm 28 mm
4 Aeromonas 10 mm 30 mm
5 S aureus 8§ mm 26 mm

Figure: 4 Antibacterial activity of 8. frilobatum leaf methanol extract

]

W EXPERIMENT

& CONTROL

The anubactenal activity of §. milobatum leaf crude methanol extract showed the highest
activity against the 4 eromonads (10mm), followed by E. coli (9mm) and ¥ cholera (9mm) in Ta-
ble 4, Figure 4 (Plate 1. 3. 4) and lowest activity against P, aeruginosa (8mm) and S. aureus
(8mm) (Table 4 Figure 4 & Plate 2. 5). Among the step gradient extract of five pathogen tested

maximum inhibition zone were obtained against E. coli, V. cholera and A eromonas.

Journal of Research in Ecology (2016) 4(1): 158-171 183
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Table 6. Antibacterial activity of S. frilobatum leaf chloroform extract (C2)

S. No Pathogens Zone of inhibition (mm)
| Experiment Control

i E-. coli 8 mm 22 mm
2. P. aeruginosa - 28 mm
3. V. cholera = 28 mm
4. Aeromonas i 30 mm
5. S. aureus 5 26 mm
35

30 ]

25 S

20 4

15 -

10

7 m EXPERIMENT
0
\ B CONTROL
%—‘5}\ -\<\°"0 o & ng’
o od\ '.0&0 o
‘:02’ 4 ?‘Q' ‘}_OQ
& N\
60(0
Q.O
Q‘:

The antibacterial activity of S. trilobatum leaf crude chloroform extract showed the highest activity
against E. coli (8 mm) Table 6 and no activity against V. cholera Aeromonas, P. aeruginosaand S
aureus (Table 6, Figure 6 Plate 2, 3, 4, 5).

Table 7. Antibacterial activity of different solvent extract of S. nigrum and §. rrilobarum

Pathogen Extract of . nigram Extract of §. milobarim
Methanol | Ethanol | Chloroform | Methanol | Ethanol Chloroform

V. cholera 8 10 - 9 11

Aeromonas 8 13 9 10 8

P. aeruginosa E 12 - 9

E coli - 17 = 8] 9 ,

S. aureus - 8 - 8 8 :
164
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Figure 7. Antibacterial activity of different solvent extract of 8 rigrum and 5. trilobatum )
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The results showed that ethanol extracts of the plants screened gave better yield than meth-

anol and chloroform extracts and Gram positive microorganisms were more sensitive to the piant

extracts than the Gram-negative microorganisms (S. aureus). Very lowest activities were observed

in chloroform extracts (Table 7 & Figure 7.). Antibiotics showed highest activity (Table 1 - 6)

when compared the activity with three solvent extracts of 8. nigrum and S. trilobaium leaf

Table :8 Phytochemical analysis of S. nigram

S.no Phytochemical Methanol extract | Ethanol extract | Chloroform ex-
traci

1. Carbohydrates - . - \
2. Alkaloids - . - 1
3. Glycosides - 2 = 1
4. Steroids - B 0 1
3. Saponins + = < E
6. Tannins + T y ;
7. Flavonoids - 2 o l

Phytochemical analysis result showed that tannins present in methanol extract, ethanol extract and

chloroform extract of S. nigrum but carbohydrates. flavonoids. alkaloids and steroids were absent

in all the three solvent extract. Glycosides and saponins were present in methanol extract of 5

nigrum (Table 8.).

Journal of Research in Ecology (2016) 4(1): 158-171
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Table 9. Phytochemical analysis of 8. trilobatum

[N.No | Thytochemical ST Methanol . ex- | Ethanol  ex- | Chloroform extract
tract tract

T i Carbohydrates b I b

i Alkalonds Fi ey 4

L} Glycosides - F iy

4 Steroids “ A %

) Saponins b & +

o Tannins + + +

7. Flavonoids " ; v

Qualitative analysis phytochemical results showed that carbohydrates and tannins were present in

methanol extract. ethanol extract and chloroform extract of S. trilobatum. Alkaloids were present

in ethanol extract only. Saponins test showed positive result of methanol extract and chloroform

extract o' &,

trilobarum (Table 9.).

The total ash which is the measurement of the

amount of the residual substances not volatilized

when the drug sample is ignited by heat. Ash

may be derived from the plant tissue itself (i.e.

physiological ash) or from the extraneous

matter, especially sand and soil adhering to the

surface of the drugs (i.e. non-physiological ash),

and this kinds of ash are determined together,

therefore it is referred to as total ash (African

Pharmacopoeia, 1986).

A high ash value is indicative of contamination,

substitution,

adulteration, or carelessness in

preparing the drug or drug combinations for

marketing (Chandel et al., 2011).

In this work, the total ash value is higher in the

powder of stem and leaf with compare to root
tor both of the studied plants. Higher total ash

value is noticed in aerial parts of C. klotzchianus
and the value is.47%. Water-soluble extractive
value plays an important role in evaluation of
crude drugs. Less extractive value indicate
addition of exhausted material, adulteration or
incorrect processing during drying or storage
(Chandel et al., 2011).

Water soluble ash is that part of the total ash
content, which is soluble in water. It is a good
indicator of the water-soluble salts in the drug
(Mukherjee, 2002).

The determination of acid-insoluble ash is a
method intended to measure the amount of silica
especially sand and silicious earth present in the

drugs (Uduak Essiett and lkoedem Unung,
2013). '

166
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Figure 6. Antibacterial nctivity of 8

trilobatum leaf chloroform extmet

Discussion

The use of antimicrobial agents is critical
successful treatment of infectious

to the

diseases. Although there are numerous classes
of drugs that are routinely used to treal
humans, pathogenic

infections in

microorganisms constantly  developing

resistance to these drugs (Al Bari e al., 2006)

are

because of indiscriminate use of antibiotics
(Gibbons 1992; Rahman ef al., 2001).

The use of higher plants and preparations
made from them to treat infections is a
longstanding practice in a large part of the
the

dependence on

population, especially in developing

countries, where there is
traditional medicine for a variety of ailments
(Ahmad and Mohammad 1998). Interest in
plants with antimicrobial properties increased
because of current problems associated with the
antibiotics (Emori and Gaynes 1993; Pannuti
and Grinbaum 1995).

Recently, the antimicrobial effects of
various plant extracts against certain pathogens
have been reported by a number of researchers
(Ahmed and Beg 2001; Erasto ef al. 2004; Nair
et al. 2007b; Cameiro ef al. 2008; Liasu and
Ayandele 2008; Parekh and Chanda 2006;
Chanda ef al. 2009). Disc diffusion method is
the most widely used procedure for testing
antimicrobial susceptibility (Sambath Kumar ef
al. 2006). The disc diffusion procedure (Kirby
Bauer method) has been accepted by the Food

and Drug Administration (FDA) and as a

| Kalai Selvam et al., 2016
standard by the National Committee for Clinical
Laboratory Standards (Barry and Thomsberry
1985; NCCLS 2003).

In the present study the antibacierial
activity of 8. nigrum and 8. trilobatum leaf were
cvaluated by using methanol, ethanol and
chloroform solvent extract in various fraction by
disc diffusion method against bacteria isolates
V. P.

Aeromonas, and staph aureus. Methanol extract

via. cholera, aeruginosa, E. coli,
showed the highest activity against (8mm) the
V. cholera and Aeromonas in Table |, Figurel
(Plate 3, 4) and no activity against £ coli, P.
aeruginosa and S. aureus (Table 1 (plate I.
2 .,5). The crude cthanol extract showed the
highest activity against E. coli (17mm) followed
by Aeromonas (13mm) and P. aeruginosa
(12mm) and lowest activity was observed
against S. aureus (8mm). (Table 2, Figure 2 and
Plate 1, 2, 3 4, 5). Chloroform extract showed
the highest activity against Aeromonas (9mm)
(Table 3 and Plate 4). No activity was observed
against E. coli, P. aeruginosa, V. cholerae and S.
aureus. (Table 1 and Plate 1, 2, 3, 5).

The antibacterial activity of S. trilobatum
leaf crude methanol extract showed the highest
activity against the Aeromonas (10mm),
followed by E. coli (9mm) and V. cholera
(9mm) and lowest activity against P aeruginosa
(8mm), S. aurens (8mm) (Table 4 Figure 4 &
plate 2, 5). Ethanol extract showed the highest
activity against the V. cholera (11mm) followed
by E coli (Ymm), P m;ugimm: {9mm) in
(Table 5 and Figure 5§ & Plate 1, 2, 3). The

lowest activity against A eromonas (8mm) and S

Journal of Research in Ecology (2016) 4(1): 158-171
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aureus (8mm) (Table 5, Figure 5 and Plate 4).
Chloroform extract showed the highest activity
against E. coli (8mm) and no activity against V.
cholera, Aeromonas, P. aeruginosa and S.
aureus (Table 6, Figure 6 and Plate 2, 3,4, 5).

Antimicrobial activities of various herbs
and spices in plant leaves, flowers, stems, roots
or fruits have been reported by many workers in
different solvent extracts (Mau ef al., 2001; Uz
Zaman ef al, 2006; Al Bayati and Sulaiman
2008 and Nair ef al., 2009).

From the results it can be concluded that
ethanol extracts of the plants screened gave
better yield than methanol and chloroform
extracts. It is evident that the Gram positive
microorganisms were more sensitive to the plant
extracts than the Gram negative
microorganisms. (Table 7 & Figure 7). These
findings are in agreement with other researchers
(Oboh et al. 2007; Nair and Chanda 2007; Costa
2008; Khan et 2008). The

susceptibility of Gram positive bacteria may be

et al, al,
due to their cell wall structure which is of a
single layer while the Gram negative cell wall is
a multi-layered structure and quite complex
(Essawi and Srour 2000). All the extracts
showed varying degrees of antimicrobial
activity the

Antibiotics showed highest activity (Table 1-6)

on microorganisms  tested.
than three solvent extracts of Solanum nigrum
and Solanum trilobatum leaf. These plants may
be a source of new antibiotic compounds.

In recent years, secondary plant
metabolites (phytochemicals) with antibacterial

potency have been actively. investigated as

| Kalai Setvam et al., 2016

alternatives to and or in combination with
antibiotics in the therapy of bacterial infections
(Sato et al., 1995; Liu et al, 2001). The
preliminary qualitative phytochemical screening
of the crude powder of S. nigrum and S.
trilobatum was done to assess the presence of

bioactive components. Presence of alkaloids

(Dragendroff, Mayer,
saponins

Wagner), flavonoids,

tannins,  steroids, and cardiac
glycosides was determined (Table 8 and 9).
From the results of antimicrobial screening,
methanol extract of S. nigrum and S. trilobatum
showed potent antimicrobial activity, which
might be due to the higher content of total
phenolics. Similar results were reported by

Salah et al. (2006).

The use of plant extracts
and phytochemicals, ~ both  with known
antimicrobial properties, can be of great

significance in therapeutic treatments. In the last
few years, a number of studies have been
conducted in different countries to prove such
efficiency. Many plants have been used because
of their antimicrobial traits, which are chiefly
due to synthesized during secondary metabolism
of the plant (Pulok, 2002). Medicinal plant can
be poisonous if wrong plant parts or wrong
concentrations are used (FROHNE 1999). Some
compounds from plants may be toxic in higher
doses. Plants containing pyrrolizidine alkaloids
could be toxic for man or livestock (KOCH et
al., 1994).

The antibacterial activity was greater in
S. nmigrum and S.trilobatum. Antibacterial

activity was detected in most of the pathogen

168
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tested it is responsible to assume that multiple
factors are responsible for antibacterial activity.
In the present study the inhibitory effect of plant
extract strongly antagonistic (o pathogenic
bacteria. The test plants offer potential as an
alternative to antimicrobial as a means of
controlling pathogens. The obtained results may
provide a support to use of the plants in
- traditional medicine. The results from this study

form a basis for further studies of the potent

plants so as to isolate the compounds

responsible for the antimicrobial activity.

Conclusion
In the present study the inhibitory effect
of plant extract strongly antagonistic to

pathogenic bacteria. Phytochemical analysis
result showed that tannins present in methanol
extract, ethanol extract and chloroform extract
of S. nmigrum but carbohydrates, flavonoids,
alkaloids and steroids were absent in all the
three solvent extract. Glycosides and saponins
were present in methanol extract of S. nigrum.
Qualitative phytochemical
results showed that carbohydrates and tannins

were present in methanol extract, ethanol extract
trilobatum.

analysis

and chloroform extract of S
Alkaloids were present in ethanol extract only.
Flavonoids, glycosides and steroids were absent
in methanol extract, ethanol and
chloroform extract of S. trilobatum. Saponins
test showed positive result of methanol extract
and chloroform extract of S. trilobatum. The test

plants offer potential as an alternative to
of controlling

extract

antimicrobial as a means

pathogens. The obtained results may provide a

| Kalai Selvam et al., 2016
support to use of the plants in traditional
medicine. The results from this study form a
basis for further studies of the potent plants so
as to isolate the compounds responsible for the
antimicrobial activity.
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