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Abstract: The extracts of Allium cepa, Allium sativum, Capsicum annum and Zingiber officinale were analysed for
their antimicrobial properties. The presence of some phytochemical components (Flavonoids, alkaloids, phenols,
glycosides, tannins, saponins and amino acids) were confirmed. The antimicrobial activities of the extracts were
evauated against four bacterial isolates, Escherichia coli, Klebsiella pneumonia, Proteus mirabilis and Enterobacter
aerogenes. Growth inhibition was evaluated by agar well diffuson and tube dilution methods. All the extracts
possessed antimicrobial properties in varying degrees. The zones of inhibition were in the range; Allium cepa 9-12
mm, Allium sativumA - 11mm, Capiscum Minum 9 mm and Zingiber officinaleW - 22mm. Ethanolic extracts were
more active owing to the inherent solubility of the phytochemical compounds in the solvent. The highest
antibacterial activity was exhibited by the ethanolic extract of Zingiber officinale against Enterobacter aerogenes
producing mean zone of inhibition of 15mm while ciprofloxacingave28 mm against Proteus mirabilis. The plant
extracts showed promising applications in the control of some bacterial agents.
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There are three main varieties-white, red and purple
skinned (Nelson er al., 2007). Onion is rich in proteins,
carbohydrates, sodium, potassium and phosphorus.
Traditionally. onion has been used to treat intestinal
infections. It has been reported to be an antibacterial.
anti-inflammatory and antioxidant activity (Abdul er
al., 2010). The relatively pungency of onion has both
genetic and  environmental components,  Sulphuric
compounds in onions have also been shown to be anti-
inflammatory ~ both  inhibiting  formation  of
thromboxanes and by inhibiting the action of platelet
activating factor (PAF). The onion has both anti-
thrombetic benefits and antioxidant activity. This later
effect is important for cardiovascular health by reducing
the probability that platelets aggregate in the blood, a
major cause of heart attack (Nelson er al.. 2007).

Red pepper (Capsicum  annuum) i
predominantly cultivated in the Northern part of Nigeria
with a particular reference to Gombe State. Capsicum
anmgan  extracts have various antibacterial activity
against Klebsiella pneumeornia but has inhibiting activity
against Psewdomonas aeruginosa (Delik and Sevil,
2011). Different extraction mechanism might affect the
antimicrobial activity of Capsicum  annuum.  This
research tends to evaluate the antibacterial activities of
some local spices: Allium cepa, Allium  sativim,
Capiscum annuum and Zingiber officinale against the
named bacteria,

Materials and Methods
Collection of the plant materials

The spices were purchased from Nkwo Ogbe
market, Thiala in lhiala Local Government Area of
Anambra State (South-East), Nigeria. They were
authenticated by Dr C. Chigor of the Department of
Botany, University of Nigeria, Nsukka.

Preparation and Extraction

The outer covering of the garlic, ginger and
onion were manually peeled off. The spices were
thoroughly washed with clean sterile water. This was
done to reduce the microbial load of the plant materials
due to handling and transportation. They were sliced
into cutlets. 202 of each of the spices were separately
weighed with digital weighing balance and ground with
electric blender. Each spice was soaked in 200ml of
distilled water and 200ml of 80%, ethanol to prepare the
aqueous and ethanol extracts respectively. They were
kept at room temperature for 48hrs, a time necessary for
enough dose of the extraction 10 ke place. after which
thev were filiered in 250mi conical flasks using the
Whitman No.1 filter paper. The extracts (filtrates) were
covered with aluminum  foil and stored in the
refrigerator until they were needed.

Phytochemical evaluation

Phytochemical analyses of the extracts were
carried out to determine the active chemical
constituents of the spices. However. the presence of a

particular phytochemical depends on the solvent of
extraction, All the phytochemical analyses were
evaluated using the methods described by Prashant er
al. (2011).

Qualitative evaluation of the phytochemical
constituents
Defection of alkaloids:Extracts  were  dissolved

individually in dilute hydrochloric acid and filtered.
The filtrates were treated with Mayer's reagent
(Potassium Mercuric  lodide). A yellow colored
precipitate was formed indicating the presence of
alkaloids.

Detection of flavonoids: extracts were treated with few
drops of lead acetate solution. Formation of yellow
color precipitate indicated the presence of flavonoids.

Detection of proteins and amino acids: This was done
by the xanthoproteic test. The extracts were treated with
few drops of concentrated mitric acid. Formation of
yellow color indicated the presence of proleins.,

Detections of glveosides: The extracts were hydrolyzed
with diluted hydrochloric acid, and then subjected 0
test for glycosides. Extracts weve treated with ferric
chloride solution and immersed in boiling water for
about 5 minutes. The mixture was cooled and extracted
with equal volumes of benzene. The benzene layer was
separafed and treated with ammonia  solution.
Formation of rose-pink color in the ammoniac layer
indicated the presence of anthranol glycosides.

Detection of phenols: This was cvaluated using the
ferric chloride test. Extracts were treated with 3-4 drops
of ferric chloride solution. Formation of bluish black
color indicated the presence of phenols. Filtrate was
added to 5ml of ethylacetate and 5ml of 1% ammonia
solution. The absorbance was taken at 520nm
(Akinyemi, 2010).

Saponins: Standard for saponin solution was prepared
by dissolving 10mg of diosgenin in mixture of

methanol and distilled water. To the aliquots for each

tube. Vanillin reagent (8%. 0.23ml) was added and
sulphuric acid (72% v/v, 2.5ml) was slowly on the inner
side of the wall, The solutions were mixed well and the
tube was transferred to a 60°C water bath. Afier 10
minutes incubation, the tubes were cooled in ice for 3-4
minutes. The absorbance was measured at 344nm. 0.1¢
of the ~sample was dissolved in aqueous methanol (§0%.
O.1mh.  0.25ml ol taken  for
spectrophotometric determination for total saponins at
S4nm (Akinyemi. 2010).

aliguot  was

Alkaloids: Akinyemi's method was used 1o confirm
alkaloid content. 0.5g of the sample was dissolved in
96% ethanol-20% H.SO0y4 (1:1). 1ml of the filtrate was
added 10 5ml of 60% H.SO, and allowed to stand for 3
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hours. The reading was taken at absorbance of 565nm
Akinyemi, 2010),

Sterilization of glassware and media preparation
The glassware (including Petri dishes and test tubes)
were washed thoroughly with clean water and
detergent. They were dried and sterilized with a hot
oven at 150"C for 2h. The media used in this work were
nutrient agar, Mac Conkey agar and MRS agar and
buffered peptone water. The media were prepared
according to the manufacturer’s direction. They were
sterilized with an autoclave at 121°C at 15psi for
I5Smin.

Isolation and identification of test organisms

The source of inocula for this study was urine. The
urine samples were diluted using . ten-fold serial
dilution, 1.0ml of different dilution of the urine (100,
107, 107, 107, 107, land 107) were aseptically plated
on the media using pour plating method. The plates
were incubated at 37°C for 24h. The colonies grown
after incubation were subcultured on a nutrient agar
using streaking method. The test organisms were
identified using their culwral characteristics, Gram
staining and biochemical tests (Cheesbrough, 2000).

Storage and maintenance of the test organisms

The isolated microorganisms were used for the
antibacterial sensitivity testing. Prior to use, the
organisms were sub-cultured on nutrient agar slant and
stored in refrigerator at 4°C.

| Preparation of the test microorganisms

This was done according to the method described by
| Christian, (2008). The test  microorganisms
| (Emterobacter aerogenes, Escherichia coli. Kiebsiella
pneumonia and Proteus mirabilis) stored in  the
‘refrigerator were resuscitated in peptone water mediom
and incubated at 37°C for 24hr.

Antibacterial bioassay
- The extracts were diluted w0  different
trations using the double-fold serial dilution
ique. The test organisms that were previously
€ d with buffered peptone water were diluted in
st tubes using the ten-fold serial dilution technique.
The antibacterial activities of the extracts were
ed using the Agar well diffusion method
istian, 2008). A 20ml of molten nutrient agar was
peded with I ml of broth cultures of the 1est organisms
sterile Peini dishes. The Petn dishes were rotated
wly 10 ensure even disiribution of microorganisms,
fhe nutrient agar was left 10 solidity n the dish. A
gerile cork borer was used to make Smm diameter hole
in the agar plates and labeled according 1o the differem
oncentration of the extracis. 0.2ml of the extracts was
ted into their corresponding wells with the aid of
‘sterile pasture pipette. The dishes were allowed to
nd for a minimum of 30 min. at room temperature to

allow for proper diffusion of the extracts into media to
take place. Ciprofloxacin and distilled water were used
as positive and negative controls tively. The
plates were inverted and incubated at 37°C for 24hr. At
the end of the incubation period, the zones of the
diameter of inhibition formed on the medium were
measured and recorded in mm.

Determination of Minimum Inhibitory
Concentration (MIC)

This was carried out using the agar dilution
method  previously described by Odelola and
Okorosobo (1996). A colony from each stock were sub-
cultured into 5 ml of nutrient broth and incubated at
37°C for 18 hours. 0.1ml of the overnight broth of each
orgamsm was pipette into 9.9 ml of the broth to yicld a
10" dilution. The procedure was continued to obtain a
final dilution of 10° (Smith er al., 2000). A 2¢m streak
of bacterial strains were made on an oven-dried nutrient
agar plates contamning increasing concentrations (25 -
200 mg/ml) of the extracts. The lowest concentration
that gave no visible growth after overnight incubation at
37°C was taken as the Minimum Inhibitory
Concentration {MIC) of each extract. Also this made
use of s made use of classic method of successive
dilution. In twelve numbered screw wbes (10 x 100
mm), | mL of TSB (trypticase soy broth) medium was
distributed for every tube, except for the tube number 1.
The tubes were submitted to autoclave under constant
pressure and temperature of 121 °C. For the first and
the second tubes of the series, | mL of tested sanitizing
agent was added; tube 2 was stirred and 1 ml was
withdrawn and transferred for tube 3. This successive
transference was repeated until tube 11. It was added 10
all flasks. except for flask number 11, 0.1 mL of
inoculation  (tested  microorganism) at  known
concentration. Incubation at optimal temperature was
developed for 24 and 48 hours (Figure 1). After this
peniod, the reading was developed: the MIC is the
concentration of the higher dilution tube in which the
absence of bacterial growth occurred. Tubes 11 and 12
are positive (TSB + inoculation) and negative (TSB +
antimicrobial) controls (Mazzola et al., 2001, 2003).

Determination of Minimum Bacterial Concentration

(MBC) i

= A pure culture of the test microorganism
grown overnight, then diluted in growth-
supporting broth (typically Mucller Hinton
Broth) to a concentration between | x 1075
and 1 x 1076 clw/ml

= A stock diluvon of the extract west substance is
made  at  approximately 100 umes  the
expected MIC (if known)

= Further 1:1 dilutions are made in test tubes or
96 well microtiter plates

= All dilutions of the tesi producys) are
inoculated with equal volumes of the specified
microorganism,
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A positive and negztive control tube or well is
included for every tsst microorganism to
demounstrate adequate microbial growth over
the course of the incubation period and media
sterility, respectively.

An aliquot of the positive control is plated and
used to establish a baseline concentration of
the microorganism used. '

The tubes or microtiter plates are then
incubated at the appropriate emperature and
duration.

Turbidity  indicates  growth of the
microorganism and the MIC is the lowest
concentration where no growth is visvally
observed.

To determine the MBC, the dilution
representing the MIC and at least two of the
more concentrated test product dilutions are

plated and enumerated to determine viable -

CFU/ml.

=  The MBC is <he low=2s* concentration that
demonstrates a pre-determuirsTteduction (such
as 99.9%) in CFU/mi when compared io the
MIC dilution.

Results

Table | shows the phytochemical components
in the extacts. A. cepa contained the six phytochemical
components tested. Both A. sativum and C aanum
lacked saponin, while Z. gfficinale contained all the
phytochermicais tested but [acked flavonoids Table 2
presents the authentication of the bacteria used for the
study . Table 3 shows antibacterial aclivities of the
aqueous extract against the test organisms. Z. officinale
gave the highest zone of 15mm. in Tabie 4
antimicrobial activities of ethanolic extract of Z
officinale pave 22mm. Table 5 describes the minimum
inhibitory concentration (MIC) and the minimum
bacteriocidal concentration (MBC).

Ta.bleI:Phymcheﬁlica! constituents of Allium cepa, Allium sativam, Capsicum annuum and Zingiber officinale

Phytochemical A.cepa A. sativium  C. annuum Z.officinale

Amino acid + + + +

Tannins. + + +

Alkaioids + + + +

Saponins + - C- L+ |
Phenolics + + +

Flavoneids + + + -

Key: + = positive, - = negative

Table 2: The characterization and identification of the test inicmorgaﬂisms

Parameter E. coli Enterobacter spp. Kiebsiella spp.  Proteus spp.

Coiour of colony Colourless Red Grey-white Colourless

Morphology Rod Rod “ee ey, Rod Rod

Gram reaction - NI - -

Catalase + + + -+

Oxidase - - - oo

Nitrate + + + e

Citrate + - + -

H,8 - - - + .
Methyl red + + + +

VP test - o+ - L

Urease - - + . +-

Coagulase - - - --

Indole ' + - - - -
Glucose = i A/G A/G A/G A

Maltose ™ - AIG A/G A .

Lactose .5 i AIG A/G AfG A

Sucrose ALG A/G ALG A

Mortility + + - +

Kevs: + = positive, - = negative, A = acid production. A/G = acid and gas production.

Published by Nigerian Society for Microbiology

4285

PR



Umeaku eral. 2018

Nigerian Journal of Microbiology, Vol. 32(1): 4282-4289

Table 3: Antibacterial activities (mm) of aqueous extracts of the samples on

Enterobacter aerogenes, E.coli, Proteus mirabilis, K.pneumoniaae Zones of inhibition

Extract Concentration E.aerogenes E.coli  P.mirabiliy K.prieumoniaae
Allium cepa 200 8 12 9 10
150 5 10 8 9
100 s 9 7 .
50 - 3 4 -
25 - 4 4 -
Allium sativim 200 4 11 = 4
150 10 - 3
100 : 4 ; 3
50 3 = .
25 - 2 . -
Capsicum annuiim 200 - - 9 9
150 9 T
100 - - : 6
50 - 7 -
25 . - = 5 B
Zingiber officinale 200 15 11 11 11
150 9 - ’ .
100 3 - B -
50 8 - . - -
25 5 - - R
Ciprofloxacin 500 24 19 28 25
Distilled water 200 e - . -

Key: - = no inhibition

Table 4. Antibacterial activity (mm) of ethanolic extracts of the samples on Enterobacter aerogenes, E. coli, Proteus
mirabilis, K. pneumonia Zones of inhibition

Extracts Concentration  E. aerogenes E.coli P.mirabilis K.pnewnoniae
Allium cepa 200 9 11 10 10
150 8 10 9 9
100 7 9 7 8
50 8 7 6 7
25 6 4 3 6
Allium sativum 200 18 16 18 20
1560 16 14 16 17
100 11 13 10 12
50 9 10 7 11
25 6 7 5 9
Capsicum anmeam 200 10 10 10 21
150 9 9 9 4
100 8 9 - 4
50 6 8 - 3
25 5 6 " - 2
Zingiber officinale 200 22 20 20 21
150 20 19 [ 17
1K 17 14 16 1+
30 9 10 i ]
25 7 Y Y )

Kev: - = No inhibition
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~Table 5: Minimum inhibitory concentration (MIC) and minimum bactericidal concentration
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E A

(MBC) of extracts of Zingiber officinale on bacterial isolates.

Isolates Concentrated extract dilution/ml
200 150

E. aerogenes + +

E. coli + +

P. mirabilis + +

K. pneumoniaae T+ +

16D 50 25 MBC
+ ’ - e - 200
+ - oo - . 200
+ - - 200
+ - - 200

Key: — indicates no growth
+ indicates growth

Discussion

Allium cepa showed antimicrobial activity
against E£. aerogenes, E. coli, P. mirabilis and K
preumonia as seen in Table 3, This is in accordance
with the study of Tagoe ¢t ef., (2011) in their observed
that all the organic plant extract studied inhibited the
growth in a marked significant difference. They ginger
 had the highest antifungal activity. They slated that
phytochemicals present in medicinal plants have health
benefits and antimicrobial activity against some
pathogenic bacteria. All the medicinal plants used in
this study shared antimicrobial activities against the test
organisms in various degree. Table 3 compared the
antibacterial activity of the plant extract with that of
commercially available antibacterial agent
ciprofloxacin. Ciprofloxacin  however gave better
clearance than the plants extracts,

In this study, Allism sativem had the highest
against Escherichia coli, followed by Klebsiella
preumonige, This is similar to the results obtained by
Buthup and Samappito. 2011, In their study, they
recorded that Alliwm sativam the greatest inhibitory
effect on Bacillus cereuns, E. coli. bacteria. The findings
of this study could support the view that Nigerian
medicinal plants are promising sources of potential
antibacterial agents, which may be efficient as
preventive agents in the pathogenesis of some diseases,

Higher concentrations of ethanolic extracts of
o Allium sativiun, Zingiber officinale (200mg Iml) gave
good clearance i all the test organisms of this (16mg
Iml-2lmg 11). They compared {avorably with the
¢learance zone obtained from ciprofloxacin 19-28 mall,
Although ciprofloxacin gave better clearance. Higher
concentrations of extracts of Afffnm satbviun and
Ginziber officinale could be used as alternatives. Nagor
and Solanki (2011} in their study of medicinal plants in
wound healing  pounted  catcgorically  that  miny
medicinal plats are found usefo! m teating wounds.
This is because of the antibacterial effects of the
extracts of the bmplicated bacteria. According Lo
Ekwenye and Elegalam, 2005, Guarhie his long been
known to have antibacierial proper.

Conclusion and Recommendation

All medicinal plants vsed in this study showed
antimicrobial activities against the test organisms. This
study suggests that concerted efforts should be geared
towards conducting more researches in order to
ascertain the required dosage that could he administered
for the weatment of infectious diseases caused by these
test organisms.
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