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Antioxidants and Antimicrobial- activities of methanol |eaf extract of Senna occidentalis

ABSTRACT
Background: Oxidative stress and infectious disease have awseen considered as a
leading cause of morbidity and mortality in humafa®e radicals damage other molecules by
extracting electrons from them in order to attambgity. The side effects associated with
commonly use conventional antioxidants drugs hasesstated the search for natural
antioxidants from plants extractSbjective: The antioxidants and antimicrobial activities of
methanol leaf extract oS Occidentalis against some pathogenic microorganism were
evaluated. Methods. The antioxidants activities were conducted usingPB radical
scavenging assay. The antibacterial activities wareeened againdgscherichia coali,
Klebsiella pneumoniae and Candida albicans, Staphylococcus aureus, Pseudimonas
aeruginosa and Salmonella typhi using agar well diffusion method at various concaians
(80-360 mg/ml). The minimum inhibitory concentrati@MIC) was determined using serial
dilution method while minimum bacterialcidal contation (MBC) by plating various
dilution of extractResults: The extract show significant antibacterial aci@stwith MIC in
the range of 160mg/ml- 280mg/ml and MBC in rangel6®mg/ml - 320mg/ml. The most
sensitive organisms wef aureus andP. aeruginosa while K. pneumonia show some degree
of resistances compared to other organisms tedtaaever, the organisms were not sensitive
to the extract at the dose of 80 and 120mg/ml. &kteacts and the standard antioxidant
(Vitamin E) promoted an inhibition of DPPH radiocalth 1Csy values 0f263.53 mg/mL
against 83.63 mg/mL for standard dr@gnclusion: Methanol leaf extract db. occidentalis
contains some useful potential antimicrobial antdoaidant compounds that could serve as
candidate for the development of drug for therapguirposes.

Keywords: Antioxidants, Antimicrobial, DPPHSenna occidentalis
INTRODUCTION

Pathogenic bacteria have always been considered Esding cause of morbidity and
mortality in humans. Even though a number of new-intics have been developed by
pharmaceutical organizations bacterial geneticitghtib transmit and acquire resistance to
these drug and therapeutic agents has generatedidwde predicament of antimicrobial
resistance [1]. Antimicrobial resistance couplethwindesirable side effect associated with
antibiotics has geared the scientist attention tdwaextracts and biologically active

principles isolated from plant materials [2]. Antarobial agents from natural products
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represent an immense untapped source of medicindsfuather investigation of plant
antimicrobials is highly welcome. Plant based amiobials are effective in the treatment of
infectious diseases while concurrently extenuativgyside effects that are often linked with

synthetic anti-microbials [3].

Free radicals especially reactive oxygen specie®S)Rare highly reactive molecules
produced during redox reaction which in turn inéia chain of reactions with consequent
implicative effect in the aetiology of certain degeative disorder [4]. Natural antioxidants
including vitamin A, C and E as well as enzymese ligeroxidises, catalase (CAT),
superoxide dismutase (SOD) and glutathione exigienliving system to detoxify or counter
the effect of these free radicals [5]. Howevergative stress results from imbalance between
the production of free radicals and the abilitytloé natural antioxidants to detoxify the free

radicals or repair the damage tissue.

Africa is blessed with enormous diversity of natymaduct with healing practice as revealed
by several citations [6,7]. The medicinal virtue radtural products lays on some bioactive
principles that produce a definite physiologicati@t on the human body and that could
serve as a candidate for the developments of negsdB, 9]. The most important of these
bioactive compounds are classified as alkaloidgites flavonoids and phenolic compounds.
Many plant leaves have antimicrobial principlestsas tannins, essential oils and other
aromatic compounds [10]. In addition, many biolagiactivities and antibacterial effects

have been reported for plant tannins and flavondidlks

On the array of traditional plants with antimicrabreputation isSenna occidentalis. The
plantSenna occidentalis is a native plant of southern India, commonly knowrKasmard in
Sanskrit Kasondi in Hindi and Coffee Senna in English. liolbgs to family Fabaceae; it is a
medicinal plant which is widely used with otherm&in Nupe ethno-medicine for treatment
of malaria and trypanosomiasis [124..occidentalis is highly reputed for its numerous
medicinal uses and is known to be used ethno-nredigias remedy for several human and
animal ailments. Biological activities including tanalarial, antitrypanosomal,
immunosuppressive, anti-inflammatory, larviciddiet, anti-diabetic, anti-cancer, anti-ulcer
and hepatoprotectives [13-13k well as the toxicological effects on blood congrds [18],
have been reported f&.occidentalis. The leaf extract have been found to contain impbrta
phytochemicals such as tannins, alkaloids, glyegsiflavonoids, steroids, saponins,

anthraquinones and phlobatannins [19]



66
67
68
69
70
71
72
73

74

75
76
77
78

79
80
81
82

83

84
85
86

87
88
89
90
91
92
93
94
95

Odeja et al. [20] reported the antioxidant andraittiobial activities ofS occidentalis leaves
from South West, Nigeria. However, bioactive comgrus of plants varies with geographical
origin [21], environmental conditions such as weathparameters (temperature,
precipitation), and soil greatly contribute to tbentent of biological active compounds —
natural antioxidants - in plants. In order to cidnmite to knowledge on biological activities of
this plant, the present study aimed at evaluatiegantioxidants and antimicrobial activities
of methanol leaf extract of this plant from Northr@ral, Nigeria.

MATERIAL AND METHOD

Plant Collection

Freshly harveste®. ocidentalis leaves were procured from Bosso, area of MinngeNi
State, Nigeria. The plant was authenticated by #arst at National Institute of
Pharmaceutical Research and Development, Abujaridig

Sour ces of Microorganisms

Pure isolates oK. pneumoniae, S. aureus, P. aeruginosa, E.coli and S. typhi were procured
from Microbiology Unit, Faculty of Life Sciences @&eral University of Technology, Minna,
Nigeria. Biochemical test and gram staining testemgsed to confirm the identity of the

organism.
Sample preparation and Extraction of plant Materials

Fresh leaves db. occidentalis were grounded using a grinder mill. A 200 g of gmsvdered
plant was extracted with 600ml of methanol. Theulte®y extract was concentrated using

rotary evaporator and stored in a refrigerator’& éntil required [22].

Assay for antibacterial activity

Stock cultures were maintained d4C4on nutrient agar (HiMedia) slants. Active culifer
experiments were prepared by transferring a loopfutulture to 10 mL of nutrient broth
(HiMedia) and incubated at 3T for 24 hours for bacterial proliferation [23]. #wacterial
activity of methanol leaf o8 occidentalis was carried out using Agar-well diffusion method
as described by Jayaraman et al., [23], using @gxacin (40 ug/ml) as standard drug.
Minimum Inhibitory Concentration (MIC) and MinimuiBactericidal Concentration (MBC)
were determined by tube dilution method for eactheftest organism in triplicates.

DPPH radical scavenging activity
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DPPH (,1-Diphenyl-2-Picrylhydrazyl radical scavenging activity by methanol leaf $f
occidentalis was measured by the spectrometric method as dedagoreviously [24]. The %

inhibition by the extract was calculated usingfitrenula.

% inhibition=
((A1-A2)/A1) *100

Where

A,= absorbance of blank sample
A= absorbance & occidentalis
RESULTS

Zone of inhibition of methanol leaf extract & occidentalis against some pathogenic
microorganisms are presented in table 1. The pbirhibition by the extract increases with
increased concentration. The inhibitory zone agdingoli ranged from 15.00+0.50 mm to
30.00+£0.05 mm, foK. pneumonia from 11.00+0.30 mm to 16.00+0.05 mm, faraureus it
ranged from 11.00£0.50 to 24.00+0.20 mm, Roreruginosa it ranged from 15.00+0.50 mm
to 28.00+£2.54 mm while the extract had the zonawbition in the range of 14.00+0.50 mm
to 34.00+£0.40 mm again$t typhic. However, the organisms were not sensitive tcettieact

at the dose of 80 and 120 mg/ml. The MIC ofélract against the organism ranges between
160 mg/ml- 280 mg/ml while the MBC range betwee® hég/ml — 320 mg/ml. The most
sensitive organisms weg aureus andP. aeruginosa while K. pneumonia show some degree
of resistances compared to other organisms tefigpde 1). The extract and the standard
antioxidant (Vitamin E) promoted an inhibition of PPH radical with increasing
concentrations. The kg (concentration that inhibits 50% of the DPPH rafjiovalue of
extract was 263.53 mg/mL against 83.63 mg/mL fandard drug (Table 2 and Figure 2)

Table 1: Zone of inhibition of methanol leaf extract 8nna occidentalis

Concen. E. coli K.pneumonea S aureus P.aeruginosa S typhic
(mg/ml)
Zone of inhibition(mm)
80 - - - - -
120 - - - - -
160 15.00+0.50 - - 16.00+1.00 14.00+0.50
200 18.00+0.11 - 11.00+0.50 15.00%0.50 16.00+0.10




240 20.00+0.56 - 11.00+0.05  23.00+0.60 20.00+0.0!
280 21.00+0.05 11.00+0.3t  18.00+0.60  23.00+0.50 26.00+0.7:
320 26.00£0.00 15.00+0.0t  19.00+0.56  26.50+0.40 29.00+0.5!
360 30.00+0.05 16.00+0.0t  24.00+0.20  28.00+2.54 34.00%0.4

120
121  Table 2: DPPH radical scavenging activities of methanol kegfact of S. occidentalis al

122 standard drug (vitamin E)

S/INO Concentration mg/ml S.occidentalis (%) Vitamin E (%)

1 10 23.56 31.10
2 50 34.34 49.20
3 100 28.45 55.20
4 150 39.23 56.66
5 200 44.34 77.70
6 250 49.45 82.22
123
124
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125

126  Figure 1; Minimal inhibitory concentration and Minimal badedcidal concentratic of
127  methanol leaf extract & occidentalis



128

129
130

131
132
133
134
135
136
137
138
139
140

141
142
143
144
145
146
147
148
149
150

90 -~
2 80 - y = 0.2005x4 33.
g (]
= 70 -~
]
© 4
a0 60 -
@ 50 A y = 0.0998x + 23.
(]

40 -+
é # S.occidentalis
; 30 A

Vitamin E.

& 20 - W Vitamin
o
N 10 +

o T T T T T 1

0 50 100 150 200 250 300
Concentration mg/ml

Figure 2: DPPH radical scavenging activities of methanof kedractS occidentalis and

standard drug (vitamin E)

Determination of | Cs
For vitamin E
From the equation ¥ 0.200x + 33.27
At Y=50
ICs0 (X) = 83.65 mg/mL
For S. occidentalis
From the equation ¥ 0.099x + 23.91

At Y=50
ICs0 (X) = 263.53 mg/mL
DISCUSSION

The antimicrobial activities of methanol leaf extraof S. occidentalis were investigated

against five bacteriaS. aureus, S typhic E. coli, P. aeruginosa and K. pneumonia. An

increase in the concentration of the extract yiloerease in the zones of inhibition. This
linear relationship between extract concentratiand zones of inhibition could be that the
extract was able to diffuse into the inoculatedrieat agar. The ability of methanol leaf
extract of S, occidentalis to inhibit the growth ofE. coli, a diarrhoea causing bacteria,
explains why it is used in folk medicine to treaarchoea in Nigeria and other tropical
countries [25]. The extract was found highly actate concentration of 360 mg/ml. The
antimicrobial activities demonstrated by this plaektract could be linked to its

phytochemical constituents especially tannins wiiak been reported to exert antimicrobial
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activities [26]. However, the lack of activitiestae dose of 80 and 160 mg/ml of the extract
could indicate low concentration of the antimicadiphytochemicals at those doses.

The DPPH radicals were widely used to investightedcavenging activity of some natural
compounds. Methanol leaf extract & occidentalis was found to exert significant
antioxidants effect in DPPH radical scavenging asgigh 1Cso value of 263.53 mg/ml. The
decrease in absorbance of DPPH caused by metteaiatract ofS. occidentalis is due to
the reaction between antioxidant molecules andcadsli which results in the scavenging of
the radical by hydrogen donation. Many antioxidaotsnpounds are present in natural
product. Flavonoids are phenolic compounds withdrtgmt roles in scavenging free radicals
and thus play vital roles in preventing oxidativikess associated disorder [27]. The
antioxidant effect demonstrated ByOccidentalis could be attributed mainly to the presence
of phenolic compounds in it [19]. This high scaveggproperty was attributed to hydroxyl
groups existing in the chemical structure of phenalompounds that can provide the
necessary components as a radical scavenger [R8%€eTfindings support earlier reports that
plant metabolites like phenolic contents, tannind #avonoids possesses antioxidant and

antimicrobial activity [21].

CONCLUSION

This study has shown that the methanol leaf exwd& occidentalis contains some useful
potential antimicrobial and antioxidants principl@$us, it may be considered as a natural
source of antimicrobials and antioxidants for tpexstic purposes. It is however, hoped that
pertinent scientist and stakeholders should lookhé&r into this plant for detailed

authentification and subsequent commercialization.
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