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ABSTRACT

Antibiotics are one of the most important weapons in fighting bacterial infections and have greatly
benefited the health-related quality of human life since their introduction. Infectious diseases
caused by microorganism are still a major threat to health, despite the tremendous progress in
human medicine. Dramatic increase in microbial resistance to antimicrobial agents is well known.
Such situation leads the necessity for development of new anti-microbial agents in order to treat
the infectious disease in an effective manner. The Medicinal plants are considerably useful and are
rich in a wide variety of secondary metabolites such as tannins, alkaloids and flavonoids, which
have been found in vitro to have antimicrobial properties. Several attempts are continued to identify
the potential antimicrobial agent from the natural resources.
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potential of Cassia genus.

Considering the enormous potentiality of plants as sources for antimicrobial drugs with reference to
antibacterial agents, a systematic review was undertaken in the present article for antimicrobial

Keywords: Cassia; extract; MIC; antibacterial activities; antifungal.

1. INTRODUCTION

The wide use of antibiotics in the treatment of
bacterial infections has led to the emergence and
spread of resistant strains [1]. Increasing
development of drug resistance in human
pathogens as well as the appearance of side
effect of synthetic drugs needs to develop new
antimicrobial drugs from natural sources.
Infections are increasing alarmingly and have
emerged as a critical issue in hospital care
outcome. Opportunistic microorganisms primarily
cause nosocomial infections; and multidrug-
resistant pathogens that are commonly involved
in nosocomial infections are difficult to treat.
Multidrug resistant infectious diseases of
bacterial and fungal origin are leading killers and
account for approximately 25% of global deaths
[2]. There are reports of antibiotics resistance of
human pathogens, to available antibiotic [3,4] .

This situation has forced to search for new
antimicrobial sources like medicinal plants [5].
The bio molecules of these plants origin appears
as alternative for the control of human pathogen
[6 Jand their uses have been shown to have
scientific basis, chemicals compounds found in
the various species have different medicinal
effects. The use of plant extracts and
phytochemical  with known  antimicrobial
properties are of great significance. In the past
few years, a number of investigations have been
conducted worldwide to prove antimicrobial
activities from medicinal plants.

Today medicinal plants are important to the
global economy, as approximately 85% of
traditional medicine preparations involve the use
of plants or plant extracts [7]. A large proportion
of the world’s population depends on traditional
medicine because of the scarcity and high costs
of orthodox medicine [8]. Medicinal plants have
provided the modern medicine with numerous
plant-derived therapeutic agents [9]. Although in
traditional medicine Cassia species have been
well known for their laxative and purgative
properties and for the treatment of skin diseases,

Still Cassia invites attention of researchers
worldwide  for its  phytochemistry  and
pharmacological activities ranging from

antidiabetic to antiviral.

Cassia is a large genus of around 500 species of
flowering plants in the family Leguminosae [10].
Senna is a large genus of flowering plants in the
family Fabaceae, subfamily Caesalpiniaceae
which is often treated as a sub-family
Caesalpinioideae  of the large  family
Leguminosae. It is closely related to Mimosaceae
and Papilionaceae, but can be distinguished by
few stamens and five free  petals.
Caesalpinioideae consist of trees, shrubs and a
few woody herbs found in the tropics.

They are well known in folk medicine for their
laxative and purgative uses [11,12]. Besides,
they have been found to exhibit anti-inflammatory
[13], antioxidant [14], hypoglycaemic [15],
hyperglycaemic  [13], antiplasmodial [16],
larvicidal [17], antimutagenic [18] and anticancer
activities [19]. They are also widely used for the
treatment of wounds [20], skin diseases such as
ringworm, scabies and eczema, gastro-intestinal
disorders like ulcers, uterus disorders [21],
rheumatism, anorexia and jaundice [22].

2. Cassia alta
2.1 Leaf Extract

Leaf, stem and root were extracted with
chloroform, acetone, methanol and water. The
clinical isolates viz., Bacillus subtilis, Bacillus
cereus, Esherichia coli, Klebsiella pneumoniae,
Proteus  vulgaris,  Staphylococcus aureus,
Staphylococcus epidermidis and MTCC isolates
viz., Bacillus cereus (MTCC-430), Bacillus
subtilis (MTCC-441), Staphylococcus aureus
(MTCC-96), Staphylococcus epidermidis (MTCC-
435), Proteus vulgaris (MTCC-744), Escherichia

coli (MTCC-1687), Klebsiella pneumoniae
(MTCC-3384), Psuedomonas aeruginosa
(MTCC-741) were taken for study. The

antibacterial assay of the extracts was performed
using agar well diffusion method.

The antimicrobial activity of acetone root extract
was found highest in P. wulgaris with zone of
inhibition of 28.0+0.5 mm and in B. subtilis
(MTCC 441) with zone of inhibition of 22.3+0.3
mm. The lowest activity was found with acetone
stem extract against S. aureus with zone of
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inhibition of 8.0+0.5 mm. Acetone root extract
gave a zone of inhibition of 8.3£0.6 mm against
K. pneumoniae (MTCC 3384). No significant
antimicrobial activity was seen in the aqueous
extracts [23].

2.2 Leaf and Root Extract

Leaves and roots were extracted with hot water,
acetone and methanol. Bacterial isolates of E.
coli, P. mirabilis, P. aeruginosa, S. Typhi,
Shigella flexneri, S. Aureus, Streptococcus
pyogenes and the fungal isolates of Aspergillus
flavus, Aspergillus niger, Candida albicans and
Cryptococcus neoformans used for this study.
Antimicrobial activity of the aqueous and organic
extracts of the plant sample was evaluated by
cup plate agar diffusion method. 100 ul aliquots
of extract dilutions reconstituted in minimum
amount of solvent at concentrations of 50 and
100 mg/ml were applied.

S. pyogenes and S. aureus were the most
susceptible bacteria to all the extracts followed
by S. Typhi and E. coli. The most susceptible
fungi species were C. neoformans and C.
albicans while the least susceptible was A.
flavus. The highest activity of the plant (roots and
leaves) was demonstrated by methanol extract
[24].

3. Cassia angustifolia LEAF EXTRACT

Alcoholic leaf extract was taken in study. For
evaluation of antibacterial activity Gram-negative
bacteria [E. coli (ATCC8739), Shigella shiga
(ATCC1013), K. pneumoniae (ATCC1318)] were
taken. The broth microdilution method was used
to determine MIC and MBC. All tests were
performed in Mueller Hinton broth supplemented
with Tween 80 at a final concentration of 0.5% (v/
v). Briefly serial doubling dilutions of the extract
were prepared in a 96-well microtiter plate
ranged from 0.3 mg/ml to 10.00 mg/ml. To each
well, 10 pl of indicator solution (prepared by
dissolving a 10-mg extract in 2 ml of DMSO) and
10 pl of Mueller Hinton Broth were added.
Finally, 10 pl of bacterial suspension (106
CFU/ml) was added to each well to achieve a
concentration of 104 CFU/ml.

The MIC concentrations ranged between 0.62 to
1.25 mg/ml for methanol extract and
concentrations ranged between 1.25 to 2.5
mg/ml for ethanol extract. The MIC value of leaf
methanol extract of C. angustifolia exhibited
stronger activity against K. pneumoniae (MIC:

0.62 mg/ml). The leaf extracts exhibited
comparatively better activity displaying their zone
of inhibitions 10-19 mm and largest zone was
shown against S. dysenteriae (19 mm) [25].

4. Cassia arereh ROOT AND STEM BARK
EXTRACT

Root and stem bark of plant was extracted with
ethanol, acetone and water. The bacterial
species E. coli, S. aureus, S. pyogenes, S. Typhi,
K. pneumoniae and C. albicans were taken in
study. The disc diffusion method was used for
screening of antimicrobial activity.

The acetone and ethanol extracts of the root and
stem barks for C. arereh showed the highest
antimicrobial activity against E. coli followed by
K. pneumoniae, S. aureus and S. Typhi.
Aqueous extracts of both root and stem barks did
not show measurable zone of inhibition against
the tested organisms [26].

5. Cassia auriculata
5.1 Leaf Extract

Leaves were extracted using hexane, chloroform,
ethyl acetate, acetone and methanol. Two Gram-
positive (E. faecalis and S. aureus) and eight
Gram-negative (E. coli, K. pneumoniae, P.
vulgaris, P. aeruginosa, S. Typhi, S. paratyphi, S.
boydii and V. cholerae) bacterial stains were
used in the study. Aqueous extract inhibited S.
aureus, P. aeruginosa and E. coli at
concentrations of 100 ug/ml, 200 pg/ml and 250
pg/ml respectively but did not inhibit the growth
of B. subtilis at any of the concentrations tested.
Ethanol extract inhibited only B. subtilis, where
as it was not effective against the other bacteria
tested.

Methanol extract was effective against two of the
tested organisms i.e., S. aureus and E. coli both
at the concentration of 64 mg/ml. Pet-ether did
not inhibit the growth of any of the bacteria. In
the present study, ethyl acetate, acetone and
methanol extracts were showed significant zone
of inhibition against E. faecalis, S. Paratyphi and
S. boydii but other Gram-negative bacteria were
less inhibited. The results indicated that the
tested crude extracts showed antibacterial
activity towards the Gram-positive bacteria [27].

5.2 Flower Extract

Grounded plant materials were extracted with
dichloromethane and methanol (1:1). E. coli, S.
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aureus, B. subtilis, P. aeruginosa, C. albicans, C.
tropicalis and A. niger cultures of the
microorganism were used in the study. The MIC
was determined by the micro dilution method
using liquid nutrient media with different aliquots
of the test materials. 10 ml of sterilized double
strength nutrient media was poured into sterilized
test tube. MIC was determined by the lowest
concentration of sample that inhibits the
development of turbidity.

Plant extracts produced outstanding antibacterial
activity against Gram-positive with the greater
zone of inhibition than the Gram-negative
bacteria. Considering in this study the Gram-
positive bacteria are more susceptible than
Gram- negatives. Result showed that C.
auriculata L had potential inhibitory action
against fungal strains than bacterial strains
tested and it also showed strong antifungal
properties than Fluconazole (the standard
antifungal drug used), as it shown greater zone
of inhibition against C. albicans, C. tropicalis and
A. niger [28].

5.3 Aerial Parts Extract

The plant material was extracted successively
with petroleum ether, chloroform, ethyl acetate
and methanol. The microorganisms used in this
experiment were B. subtilis, S. aureus, P.
aeruginosa, E. coli and fungus culture C.
albicans and A. niger. The antimicrobial activity
of the C. auriculata extracts were determined by
using disc diffusion method. Two Gram-positive
bacteria and two Gram-negative bacteria were
used for this study. The tests were conducted at
three different concentrations at 100,200 and 300
pg /ml respectively of the crude extract. Fungus
culture C. albicans and A. niger were used for
this study.

The in vitro antibacterial activities of chloroform
extract were found to have maximum activity
against all organisms except P. aeruginosa. The
extract showed antibacterial activity at all
concentrations selected. The extract with the
concentration of 300 pg/ml showed maximum
antibacterial activity against the organisms which
are comparable with the standard control
Amikacin [29].

6. Cassia fistula
6.1 Flower Extract

Alcoholic extracts of flowers was extracted using
alcohol (ethanol or methanol)-distilled water

solution (8:2 v/v). A total of 8 bacterial species
were tested including 3 Gram-positive, B. cereus,
S. aureus and S. epidermidis and 5 Gram-
negative, S. Typhi, K. pneumoniae, E. coli, P.
aeruginosa and P. mirabilis. Antibacterial
activities of the ethanolic and methanolic extracts
of the plant were studied by standard paper disc-
diffusion method. Five concentrations of
ethanolic and methanolic extracts were prepared
as follows 0.05, 0.1, 0.2, 0.4 and 0.6 g/ml. Both
alcoholic extracts of C. fistula exhibited antibac-
terial activity against Gram-positive and Gram-
negative species. As a result, both alcoholic
extracts efficiently inhibited three Gram-positive
species including S. aureus, S. epidermidis and
B. cereus and two Gram-negative bacteria
including E. coli and K. pneumoniae.

The highest antibacterial was demonstrated in
case of ethanolic extract against E. coli while the
lowest activity was demonstrated against B.
cereus and S. aureus and methanolic extract
against B. cereus and S. epidermidis. On the
other hand, the ethanolic and methanolic extracts
were not active against S. Typhi, P. aeruginosa,
K. pneumoniae and P. mirabilis [30].

6.2 Leaf Extract

Hydro alcoholic and chloroform extracts of
flowers were taken for study. The tested bacterial
strains S. aureus, S. pyogenes, E. coli, P.
aeruginosa and fungal strains were A. niger, A.
clavatus, C. albicans were chosen based on their
clinical and pharmacological importance. In
vitro antibacterial and antifungal activities were
examined for hydroalcoholic extracts.
Antibacterial and antifungal activities of plant
extracts against four pathogenic bacteria (two
Gram-positive and two Gram-negative) and three
pathogenic fungi were investigated by agar disc
diffusion method. For the determination of zone
of inhibition, pure Gram-positive, Gram-negative
and fungal strains were taken as a standard
antibiotic for comparison of the results. The sets
of five dilutions (5, 25, 50, 100, and 250 pg/ml)
of C. fistula extract and standard drugs were
prepared in double-distilled water using nutrient
agar tubes.

As compared with standard drugs, the results
revealed that in the extracts for bacterial
activity, S. pyogenes and S. aureus were more
sensitive as compared with E. coli and P.
aeruginosa. The growth inhibition zone
measured ranged from 11 to 20 mm for all the
sensitive bacteria. The results showed that the
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extracts of C. fistulawere found to be more
effective against all the microbes tested [31].

6.3 Leaf and Bark Extracts

Leaf and bark were extracted with Petroleum
ether, Chloroform, Ethyl acetate, Methanol and
40% methanol, separately. Fungal and bacterial
strains of A. niger, C. albicans, E. coli, S. aureus,
and Lactobacillus were taken for study. MIC
determination of the extracts was carried out by
serial dilution method. Media used was Mueller-
Hinton broth and Potato dextrose broth for
bacteria and fungi respectively. Organisms used
were C. albicans, E. coli, and S. aureus. The
bark extracts of C. fistula showed considerable
antimicrobial activity in terms of good zones of
inhibition.

The leaf extracts of C. fistula showed no
inhibition zones. Results showed that the ethyl
acetate and methanolic extracts of C. fistula
showed MIC values in the range of 0.5 mg/ml.
The results of zones of inhibition of extracts
against resistant strains were comparatively
significant. The methanolic bark extract of C.
fistula showed maximum zones of inhibition
against resistant strains (E. coli=16 mm, S.
aureus=14 mm) [32].

6.4 Seed Extract

The methanol extract of C. fistula seeds was
investigated for potential antimicrobial activity.
The following Gram-positive and Gram-negative
bacteria, yeasts and moulds were used for
antimicrobial activities studies: bacteria included
S. aureus, B. thuringiensis, E. coli, Salmonella
sp, Micrococcus sp. and B. subtilis; yeast
included C. albicans; molds included A. niger.
For determination of MIC a serial dilution was
carried out to give final concentration between
0.10-100.00 mg crude extract per ml. The disk
diffusion assay result of C. fistula seed extract
with the inhibition zones formed by standard
antibiotic disks showed good response in vitro
potential of antimicrobial activities against all the
tested bacterial strains.

Maximum activity was observed against
Micrococcus sp (29 mm), followed by Salmonella
sp. (25 mm), B. subtilis (24 mm), B.
thuringienesis (22 mm), S. aureus (18 mm). E.
coli exhibited weak inhibition zones (16 mm). The
antimicrobial activity of this extract was also
observed on the yeast C. albicans (21 mm) but it
failed to inhibit the growth of filamentous fungi A.

niger. In contrast, the inhibition zone of solvent
control methanol (negative control) was zero so
that it was not active against all of the tested
microorganisms. However, the 2 antibiotics 30
pg/ml of Chloramphenicol and Miconazole nitrate
(positive control) were more effective than the
seeds extract of C. fistula with the diameter of
zone inhibition ranging between 28 and 31 mm
[33].

7. Cassia glauca SEED EXTRACTS

The Seeds were extracted with different solvents
of increasing polarity viz. Petroleum ether,
Chloroform, Acetone and Methanol. The bacterial
cultures used in the study were E. coli, K.
pneumoniae, B. subtilus, S. Typhi, S. aureus.
The antifungal activity was studied against the
microorganism viz. A. niger. P. chrysogenum. S.
cerevisiae, C. albicans. Antibacterial studies
revealed that only two extracts methanol and
acetone showed antibacterial activity against all
bacterial culture. Acetone extract showed
maximum antibacterial activity with inhibition
zone 13 mm against E. coli, 26 mm against K.
pneumoniae, 13 mm against B. subtilus, 12 mm
against S. Typhi, and 18 mm against S. aureus.
Methanol extract showed inhibition zone 12 mm
against E. coli, 10 mm against K. pneumoniae,
11 mm against B. subtilus, 18 mm against S.
Typhi, and 25 mm against S. aureus. Standard
drug Chloramphenicol showed antibacterial
activity against E. coli K. pneumoniae, B.
subtilus, S. Typhi and S. aureus. The inhibition
zone of Chloramphenicol was 30 mm against E.
coli, 40 mm against K. pneumoniae, 28 mm
against B. subtilus, 28 mm against S. Typhi, and
26 mm against S. aureus.

Antifungal studies revealed that only methanol
and acetone extracts showed antifungal activity
against all fungal cultures. Acetone extract
showed inhibition zone 22 mm against A. niger,
27 mm against P. chrysogenum, 25 mm against
S. cerevisiae and 27 mm against C. albicans.
Methanol extract showed inhibition zone 24 mm
against A. niger, 22 mm against S. cerevisiae
and 23 mm against P. chrysogenum and 21 mm
against C. albicans. Standard drug Ketoconazole
showed antifungal activity inhibition zone 30 mm
against A. niger, 27 mm against S. cerevisiae
and 26 mm against P. chrysogenum. From the
above study it was concluded that the methanol
and acetone extracts showed the maximum
antimicrobial activity in comparison to other
extracts [34].
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8. Cassia occidentalis

8.1 Leaf Extract

Leaves were extracted with ethanol, methanol
and water. Bacterial species for test
microorganisms in the present study include S.
aureus, S. Typhi, E. coli, Shigella sp. and P.
aeruginosa. Antibacterial activities were carried
out by using agar well diffusion method. The
results showed that these extracts were effective
against all of the test organisms. The highest
activity (zone of inhibition in diameter was about
18 mm) was demonstrated by the ethanolic
extract of leaves against S. Typhi while the
lowest activity was 7 mm by the water extract
against Shigella sp. On the other hand the
ethanol and water extract were not active against
E. coli at all concentrations. The water extract
showed inhibition at lower concentration (30 and
60 mg/ml) against E. coli and S. Typhi.

These results suggested that antibacterial activity
of C. occidentalis leaves of ethanolic and water
extract against test-organism were increased
when used in higher concentration [35].

8.1.1 Leaf extract

The plant material was extracted with petroleum
ether, benzene, chloroform, methanol and water.
Antimicrobial activity was investigated against

two Gram-positive bacteria including
Staphylococcus aureus (MTCC96), S.
epidermidis (MTCC435), five Gram-negative

bacteria P. vulgaris (MTCC426), P. aeruginosa
(MTCC424), K. pneumoniae (MTCC3384), P.
mirabilis (MTCC425) and E. coli (MTCC433) and
fungi A. fumigatus (MTCC343) and C. albicans
(MTCC227). The tested microorganisms were
cultured on Nutrient agar.

Among all tested extracts, methanol and water
extracts were found to be most active than
corresponding organic extracts. Methanol extract
was found to be active against six tested bacteria
(P. aeruginosa, K. pneumoniae, P. mirabilis, E.
coli, S. aureus, S. epidermidis). On the other
hand, the aqueous extract was effective against
three out of seven tested bacteria (P. vulgaris, K.
pneumoniae and P. aeruginosa) and fungus (C.
albicans). Aqueous extract was found to have
maximum zone of inhibition against P.
aeruginosa (18 mm) while the minimum zone of
inhibition was against K. pneumoniae (3 mm).
The benzene and petroleum ether extracts of the
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leaves of C. occidentalis were effective against
P. mirabilis and E. coli respectively while
chloroform extract was found to be inactive
against all tested bacterial and fungal and yeast
strains. Similarly, activity index of the plant
extracts varied from maximum 0.72 for aqueous
(P. aeruginosa) to the minimum 0.13 for
methanol (K. pneumoniae) extract [36].

8.1.2 Leaf extract

Leaves were extracted with n-hexane and
ethanol using cold maceration. The ethanol
portion of the extract was suspended in water
and sequentially partition with Chloroform, Ethyl
acetate and n- Butanol. Bacteria used for the
work include S. aureus, P. aeruginosa, Klebsiella
sp, E. coli, B. subtilis and the fungi used for the
research work was C. albicans. The antimicrobial
activities of the extracts were determined by the
Kirby-Bauer agar diffusion method according to
NCCLS standards. The sterile discs were
impregnated with different concentration (400,
200, 100 & 50 mg/ml). Streptomycin of (40
mg/ml) was used as positive control.

Present study revealed that the petroleum ether
and ethanolic extract were effective against E.
coli at concentration of 400 mg/ml. The inhibition
activities were not observed in the chloroform
and aqueous extracts against E. coli. The growth
of P. aeruginosa was remarkably inhibited by the
aqueous extract [37].

8.2 Whole Plant Extract

Whole plant was extracted successively with
hexane, ethyl acetate and methanol. Another
crude extract of aqueous methanol was also
carried out. The zones of inhibition, MIC,
minimum bactericidal concentration (MBC) and
minimum fungicidal concentration (MFC) were
determined. @ The organisms used for
antimicrobial screening include standard strains,
S. aureus NCTC 6571, B. subtilis NCTC 8236, E.
coli NCTC 10418, P. aeruginosa NCTC 6750, S.
Typhimurium ATCC 9184, K. pneumoniae ATCC
10031 and S. aureus ATCC 13704, and clinical
isolates, S. aureus, Methicilin Resistant S.
aureus, S. pyogenes, E. faecalis, C. ulcerans L.
monocytogenes, B. subtilis, B. cereus, E. coli, K.
pneumoniae, K. ozaenae, P. mirabilis, P.
vulgaris, P. aeruginosa, P. fluorescens, S.
Typhimurium, S. dysenteriae, A. fumigatus, C.
albicans, M. gypseum and T. rubrum.
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The extracts were selectively active against food
pathogens like the S. aureus and enteric
organisms like E. faecalis, S. dysenteriae and
Bacillus sp. The methanolic and ethyl acetate
extract showed some activity against Candida,
Microsporum and Trichophyton [38].

8.3 Root Extract

Petroleum ether (60-80°C), chloroform, and
methanol root extract were taken in study.
Microorganism B. polymyxa, S. faecalis, S.
aureus, B. subtilis, S. Typhi, V. cholerae, S.
dysenteriae, E. coli, P. notatum and C. albicans
were taken. MIC of the extracts was determined
by broth dilution method at concentrations of the
extract ranging from 25 pg/ml to 500 pg/ml in
DMSO. The zone of inhibition of the extract was
performed by agar disc diffusion method at
concentrations of 10 mg/ml of the extract in
DMSO. Ciprofloxacin (5 pyg/ml) and Cotrimazole
(25 pg/ml) were used as standards for the
antibacterial and antifungal studies respectively.

The pet-ether extract and chloroform extract had
almost similar action on all types of micro-
organisms but the methanol extract possess
higher activity than other two. The result also
revealed that the pet-ether extract has no action
on some of the tested micro-organisms. The
results of zone of inhibition study revealed that
the extracts posses antimicrobial activity, more
susceptible to Gram-positive bacteria than Gram-
negative bacteria in a concentration dependent
manner and were comparable with the standard
drugs [39].

9. Cassia roxburghii FLOWER EXTRACT

Antimicrobial properties of methanol, chloroform
and petroleum ether extracts were evaluated.
The antimicrobial assay was performed by two
methods viz. agar disc diffusion method and agar
well diffusion method in different concentrations
(25, 50, 75 and 100 pg/ml) against three
bacterial strain (E. coli, S. aureus, Vibrio sp.) and
three fungal strain (E. flocossum, M. gypseum
and T. mentagrophytes).

Methanol extract was found most active against
(E. coli, S. aureus, Vibrio, M. gypseum and T.
mentagrophytes). Chloroform extract showed
moderate activity against E. coli and M.
gypseum. Petroleum ether extracts was not
active against most of the bacterial and fungal
strains [40].

10. Cassia senna LEAVES

In the present study fractions of the leaves like n-
hexane, ethyl acetate and chloroform were
tested along with the methanol extracts of the
whole plants of C. seena for antimicrobial activity
by using standard disc diffusion method. In this
study, 16 microorganisms were taken. The study
showed that the methanol extract at a
concentration of 300 pg/disc has no zone of
inhibition produced in case of 13 bacterial strains
and 3 fungal strains where standard Kanamycin
(30 pg/disc) showed zone of inhibition of 32-39
mm. The study was repeated two times for the
confirmation of no inhibitory effect and in case of
n-hexane fraction of whole plant it showed a
moderate antibacterial activity for two Gram-
positive bacteria like B. cereus (12 mm) & S.
aureus (14 mm) & two Gram-negative strains E.
coli (18 mm) and V. mimicus (16 mm) where P.
aeruginosa (10 mm) possess less effect in-
contrast to standard Kanamycin. The
experiments also revealed that n-hexane extract
possess a very less antifungal activity for C.
albicans (8 mm) & S. cerevisiae (7 mm). The
study revealed that the ethyl acetate fractions
have no antifungal activity among the three fungi
used in experiment. However, lower potentiality
is seen as antibacterial agent against S. aureus,
E. coli, S. boydii &V. mimicus [41].

11. Cassia tora
11.1 Seed Extract

Dried seeds were extracted by pet ether,
methanol, ethanol and water successively. Micro-
organisms S. aureus (ATCC 2267), B. subtilis
(ATCC 6633), P. aeruginosa (ATCC 25619) and
E. coli (ATCC 10536) were used for study.
Aqueous extract inhibited S. aureus, P.
aeruginosa and E. coli at concentrations of 100
pg/ml, 200 pyg/ml and 250 ug/ml respectively but
did not inhibit the growth of B. subtilis at any of
the concentrations tested. Ethanolic extract
inhibited only B. subtilis, where as it was not
effective against the other bacteria tested.
Methanolic extract was effective against two of
the tested organisms i.e., S. aureus and E. coli
both at the concentration of 64mg/ml. Pet ether
did not inhibit the growth of any of the bacteria.
Among the various extracts aqueous extracts
exhibited high antibacterial activity in terms of
zone of inhibition on all the organisms except B.
subtilis. S. aureus was the most susceptible
among the organisms tested [42].
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11.2 Leaf and Stems Crude Extract

The leaves and stem was extracted with
methanol. The bacterial species selected were S.
aureus ATCC 96, B. subtilis MTCC 441, B.
cereus ATCC 9372, K. pneumoniae MTCC 109,
E. coli ATCC 8739, S. Paratyphi ATCC 4420.
Whereas fungal cultures used were A. niger
ATCC 9763, C. albicans ATCC 7596. The anti-
bacterial activity of methanolic extracts of leaves
and stem exhibited significant inhibitory effect
towards various tested organisms. Among Gram-
positive and negative strains, S. aureus and K.
pneumoniae produced highest inhibitory zones
12, 15, 12, 20, and 13, 15, 17, 23 at100 and 200
pg/ml of leaves and stem methanolic extracts,
respectively. The anti-fungal activity of both
extracts also produced significant inhibitory zone
against A. niger and C. albicans. The inhibitory
zones of A. niger and C. albicans are 20, 13 and
7, 5 which are noticed at 100 and 200 p/ml
towards leaves and stem methanolic extracts,
respectively. The antibacterial and anti-fungal
activities were compared with known standards
such as Gentamycin and Nystatin. The inhibitory
zones which were obtained with standards are
25, 29 and 23, 18 towards S. aureus, K.
pneumoniae and A. niger and C. albicans
respectively.

The investigation reports revealed that the stem
extract noticed highest anti-bacterial and anti-
fungal activity than the leaves. The leaf
methanolic extract fails to produce inhibitory
effect on S. Paratyphi whereas, the methanolic
stem extract exhibited significant inhibitory effect
against S. Paratyphi [43].

11.3 Leaf Extract

Ethanolic and aqueous extracts were
investigated for their antibacterial activity against
P. aeruginosa, Lactobacillus, S. Typhi, P.
vulgaris, B. subtilis, S. aureus, S. pneumoniae,
E. coli, Enterobacter bacterias. The filter paper
disc method was taken for study.

Maximum activity was exhibited by aqueous
extract against S. aureus, Lactobacillus and
show moderate activity against P. aeruginosa, P.
vulgaris and Enterobacter and showed less
activity against B. subtilis and E. coli. Aqueous
extract did not show any activity against S. Typhi.
Ethanolic extract show less activity as compared
to aqueous extract but show maximum activity
against S. aureus and Lactobacillus [44].

12. CONCLUSION

This review article comprised of antimicrobial
potential of Cassia species various plant extracts
against a diverse range of organisms. An
extensive survey of literature revealed that
Cassia is an important source of many
pharmacologically and antimicrobial importance.
Although many studies have claimed the use of
some species of Cassia for the treatment of
various diseases but still the pharmacological
potential of the other species of the genus are
required to be explored.

Further future research should be focused on the
phytochemical, isolation of active compounds
with screening of more antimicrobial activity
rather than simply screening the plant crude
extracts. In addition researches should attempt to
establish the possible mechanism of action of
drug so that it is beneficial for drug discovery and
development.
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