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ABSTRACT

Aim: Celosia argentea L. Amaranthaceae, has been used traditionally in the treatment of sores,
ulcers and skin eruptions and possesses laxative, antioxidant, and anti-inflammatory activities.
This study aims to investigate its antimicrobial activity against a number of fungal and bacterial
strains, especially those implicated in causing human microbial diseases such as skin diseases

and wound putrefaction.

Methods: The leaves, stem and root of the plant were extracted cold in 50 % ethanol for 72
hours. The extracts were subjected to phytochemical screening to reveal classes of the chemical
compounds. Using Agar Diffusion method, the extract was also subjected to antimicrobial tests
such as sensitivity test by measuring the diameter of the zones of inhibition at a concentration of
20 mg/ml. Minimum Inhibitory and Minimum Bactericidal and Minimum Fungicidal

Concentrations (MBC and MFC) were also determined for active extracts.

Results: Compounds such as alkaloids, flavonoids, tannins saponins and terpenes were detected
in the plant. The leaves, stem and root extract elicited antibacterial activity against all the strains
tested by zones of inhibition ranging between 7 mm to 26 mm. Only the leaf extract showed
antifungal activity. Bactericidal and fungicidal effects of the leaves extract were same, with no
cidal effect against Aspergillus niger and Escherichia coli. The stem extract had inhibitory
effects at 25ug/ml and no bactericidal effect. The root extract was bacteriostatic and bactericidal
at the same concentration for all bacterial strains with the exception of Escherichia coli that
showed MIC of 50ug/ml.
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Conclusion: Given the result of this study the leaf extract gave both antibacterial and antifungal
activities while the stem and root extracts possessed only antibacterial effects. This however

justifies the plant use ethno medicinally, in the treatment of sores, ulcers and skin eruptions.
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1. INTRODUCTION

Majority of individuals in developing nations depend on plants for medicine . In a survey by
Nadembega et al. ?, the most frequently sought parts for medicine in Burkina faso were leaves,
accounting for 38.4%, followed by stem bark (30.0%), roots (29.5%), and whole plants (23.1%).
With the increasing frequency in side effects and the resistance of pathogenic microorganisms
build up against antibiotics, alternative antimicrobial strategies are persistently required, which
may be to seek structurally novel antibiotics that have entirely different mechanisms of action
from the currently used agents > * or to employ plants in crude form which show potent effect
due to their complex chemical composition and synergistic action. This has led to a re-evaluation
of the therapeutic use of ancient remedies, such as plants and plant based products °.
Antimicrobial activity so far considered empirical, have been scientifically confirmed in a
number of plants ®. Celosia argentea L. known as Lagos spinach or cockscrew comb is a
tropical, leaf vegetable crop belonging to the family Amaranthaceae, popularly known as
“Shokoyokoto” among the Yorubas, meaning “make husbands fat” ’. The whole plant is known
traditionally for its use in the treatment of wounds, ulcers, skin diseases, diarrhea, piles, bleeding
nose, disinfectant, inflammation, haematological and gynaecologic disorders ® °. Anti-
inflammatory, immunostimulating, anticancer, hepatoprotective, antioxidant, wound healing,

antidiabetic and antibacterial activities have been reported in the extracts and its constituents *.
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Consequently this study aims to investigate the antimicrobial activity of the different parts of C.

argentea to confirm its ethno medicinal claims.

2. MATERIALS AND METHODS
2.1 Plant Material and Preparation of Extract

The leaves, stem and root of C. argentea L. were collected from uncultivated farmlands located
in Ondo State, Nigeria, in November 2012. The plant was identified and authenticated by Mrs H.
A. Babalola of the Community of Agricultural Science Department, Akoko South West Local
Government Isua - Akoko, still in Ondo State. The leaves, stems and roots were dried in open
air for about 7 days. They were then pulverized and stored in air tight containers prior to further
studies. 100g each of the powdered leaves were weighed out and extracted using cold maceration
technique in 50% ethanol for 72 hours with occasional manual agitation. The mixture was
filtered and the filtrate was concentrated to dryness under in vacuo at 35°C.

2.2 Phytochemical Screening

Phytochemical tests were carried out to determine the presence the classes of chemical
constituents were carried out using the methods as described by Sofowora ** and Trease and

Evans 2.

2.3 Antimicrobial Assay
2.3.1 Microorganisms

The pathogenic strains of two gram positive bacteria (Staphylococcus aureus and Bacillus
subtilis), two gram negative bacteria (Escherichia coli, and Pseudomonas aeruginosa) and two
fungi (Candida albicans and Aspergillus niger) species were obtained from the Delta State
Teaching Hospital, Oghara, Delta state. They were maintained on Sabouraud Dextrose Agar and

Mueller Hilton Agar slants for fungi and bacteria slants respectively at 4°C prior to use.
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2.3.2 Determination of Antimicrobial activity using the Agar Well Diffusion Method

The extract was reconstituted in distilled water to obtain a stock solution of 20 mg/ml. 50 pl of
this stock solution was introduced into each of the equidistant wells (8mm) bored on the agar
plate surface previously inoculated with each of the test organisms. A control well containing
Chloramphenicol (2 pg/ml) and Fluconazole (25 pg/ml) were placed in each of the plates seeded
with bacteria and fungi respectively. The petri dishes were incubated at 37°C for 18-24 hours for
bacteria and C.albicans and at 18°C for 5 days for fungi. Antimicrobial activity was expressed as
diameter of the zones of inhibition calculated as the difference in diameter of the observed zones
and those of the wells, comparing it with the corresponding standard antibacterial and antifungal

13,14

drug

2.3.3 Determination of the Minimum Inhibitory, Bactericidal and Fungicidal

Concentrations

The Minimum Inhibitory Concentration (MIC) of the leaf extract was determined by
incorporating various amounts (3.125ug/ml to 50ug/ml) of the reconstituted extract by serial
dilution into sets of test tubes containing the culture media. The culture of the test organisms
were introduced into each of these test tubes. The set of tubes containing a mixture of the
respective microorganism and the extracts only were then incubated at 37°C for 18-24 hours for
bacteria and at 18°C for 5 days for fungi. The MIC for the standard procedural drugs
Chloramphenicol and Fluconazole against bacteria and fungi was also carried out. The MIC was
regarded as the lowest concentration of the extract that did not permit any visible growth when
compared with that of the control tubes. Samples from the tubes used in the MIC assay which did
not show any visible growth after the period of incubation were sub cultured onto freshly
prepared Mueller Hinton Agar and Sabouraud Dextrose Agar for bacteria and fungi respectively.
The Minimum Bactericidal Concentration was regarded as the lowest concentration of the
extract/drug that did not yield a single bacteria growth on Mueller Hinton Agar plates after 18-24
hours of incubation at 37°C, while the Minimum Fungicidal Concentration as the lowest
concentration of the extract/drug that did not yield a single fungal growth on Sabouraud Dextrose
Agar plates after incubation at 18°C for 5 days *°.
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RESULTS

The leaf, stem and root extracts were found to contain alkaloids, saponins, tannins and

flavonoids in trace amounts with the exception of the leaf extract that had tannins in appreciable

amounts. The stem extract in addition to the common constituents had traces of terpenes (Table

1). All the three extracts subjected to antimicrobial assay had antibacterial activity at various

degrees, represented by the zones of inhibition that ranged between 7 to 26mm. However, only

the leaf extract possessed antifungal activity (Table 2).

The leaf extract showed bactericidal and fungicidal activity against all the microbes except of E.

coli and A. niger, even at a test concentration of 50ug/ml. The roots extract elicited bactericidal

activity while the stem extract did not (Table 3).

Table 1: Phytochemical Screening of C. argentea

Components _Leaf extract Stem extract Root extract
Alkaloids’ + + +

Saponins + + +

Tannins ++ + +

Flavonoids + + +

Cardiac glycosides - - -
Anthraquinone - - -

Terpenes - + -

+: trace, ++: present, -: absent
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Table 2: Antimicrobial effects of the leaf, stem and root extracts of C. argentea

Leaf Stem Root CHL Fluconazole
Microorganisms Zone of Inhibition in mm”
Escherichia coli 13 10 8 25 NA
P. aeruginosa 26 8 7 41 NA
Bacillus subtilis 21 11 11 41 NA
S. aureus 21 11 7 13 NA
Candida albicans 10 0 0 NA 26
Aspergilus niger 9 0 0 NA 31
CHL.: Chloramphenicol
NA: Not applicable
*: values are means of three replicates
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Table 3 : Minimum Inhibitory, Bactericidal and Fungicidal concentrations of the extracts

Leaf Stem Root CHL Fluconazole

MIC MBC/ MIC MBC MIC MBC MIC MBC MIC MFC

MFC
Microorganism (Concentration in ug/ml™)
Escherichia coli 12.5 - 25 - 25 50 125 125 NA NA
P. aeruginosa 125 25 25 - 25 25 25 - NA NA
Bacillus subtilis 12.5 25 25 - 25 25 25 25 NA NA
S. aureus 125 25 25 - 25 25 125 125 NA NA

Candida albicans 25 25 NA NA NA NA NA NA 125 25

Aspergilus niger 25 - NA NA NA NA NA NA 25 -

CHL.: Chloramphenicol
NA: Not applicable,

-: No activity

DISCUSSION

The three parts of C. argentea showed antimicrobial activity against the microorganisms tested.
All the three extracts had antibacterial activity against the four bacterial strains tested with the

leaf having the best activity of the three followed by that of the stem. They were not as effective
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as Chloramphenicol, the standard drug. However the effect of the leaf extract against
Staphylococcus aureus was better than that of Chloramphenicol. This activity can be attributed to
the phytochemical components of the plants which included saponins, tannins, alkaloids and
flavonoids which have all been implicated in antimicrobial activity. These components are
bioactive compounds provided by plants to cure human diseases, including microbial diseases™.
The relative higher activity of the leaf extract may be due to its higher tannin content. Fiori et al.

7 reported in a study that tannins elicit antimicrobial activity in the three following ways:

Q) Inhibition of enzyme activity by complexation with substrates of bacteria and fungi;

(i) Direct action of tannins on the microorganism metabolism, through the inhibition of
oxidative phosphorylation;

(iii) A mechanism involving the complexation of tannins with metabolic ions, decreasing

the availability of essential ions to the metabolism of the microorganisms.

Tannins have been shown to have antimicrobial effects that increased with increase in

concentration by Min et al. *

, In a study on the comparative antimicrobial activity of tannin
extracts. This finding is also substantiated by Doss et al. *°. This may also be responsible for its
antifungal activity lacking in the other two extracts. This is corroborated by results of a study
carried out by Sheh-Hong et al. %, who observed that the tannins of Rhizophora apiculata barks
exhibited various antibacterial and selective antifungal activity. The results of this study is
contrary to the report by Kasim et al. * which implied that the leaf extract of this plant has no
antifungal activity against C. albicans. Conversely, it was reported by Mustapha **to be used in

the treatment of abnormal vaginal discharge, implicated as a fungal infection.

The inhibitory and killing effects of the leaf extracts were comparable with those of
Chloramphenicol and Fluconazole for all the test organisms. This suggests that the leaf extract if
taken through to some form of purification may have more potent antimicrobial compounds than
some of the existing antimicrobial agents. The root extract showed appreciable bactericidal
activity while the stem did not. This may due to the additional plant constituent, terpene which
may antagonize the antimicrobial actions of the other constituents ** %%, The leaf extract is
bacteriostatic at lower concentrations and bactericidal at higher concentrations, while the root

extract are bacteriostatic and bactericidal at the same concentration.
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CONCLUSION

The results of this study justify the use of this herb in traditional medicine as an antimicrobial
agent to treat sores, ulcers and skin eruptions, especially the leaf which showed the broadest
spectrum of activity. Further purification of the leaf extract could give a lead to discovery of new
compounds which may be more potent than the already existing antimicrobial agents in use.
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