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ABSTRACT 

llium cepa (onion) is a main 

ingredient in human foods as it 

is commonly chopped and used 

as an ingredient in various dishes, apart 

from its medicinal uses. Fungi infection is 

a global infection which has affected 

millions of people, both young and old 

around the world. Some of the synthetic 

drugs have little or no effect on the fungi 

causing infections. Hence, there is the 

need to investigate the antimicrobial 

potential of Allium cepa extracts on some 

fungi and their antioxidant property. 

Ethanol, methanol, crude and aqueous 

extracts of Allium cepa were investigated 

for their antimicrobial activity against the 

fungi Malassezia furfur and Candida 

albicans using agar well diffusion method. 
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Introduction: 
Medicinal plants have been 

in use by both ancient and 

modern man of all cultures 

for treating different 

ailments (Shinwari & 

Qaisar, 2011). Plants are 

rich in a wide variety of  

secondary metabolites 

such as tannins, terpenoid, 

alkaloids and flavonoids. A 

good example of such 

plants which has been used 

locally is Allium cepa 

(onion), which have been 

found in-vitro to have 

antimicrobial properties, 

especially against skin and 

eye infections (Zohary and 
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Qualitative and quantitative phytochemical screening of the Allium cepa 

were also carried out. The antimicrobial activity showed that ethanol 

extract had the highest inhibition zone of 10mm against Malassezia furfur, 

while methanol extract had an inhibition of 6mm. All the extracts did not 

inhibit Candida albicans. Crude and aqueous extracts did not show any 

zone of inhibition against both fungi. The crude extract indicated the 

presence of alkaloid, glycoside, terpenoid, flavonoid and tannins. Aqueous 

extract showed the presence of alkaloid, terpenoid, saponin, and tannins. 

Methanol revealed alkaloid, glycoside, terpenoid, flavonoid, saponin, and 

tannins, while ethanol extract showed the presence of alkaloid, glycoside, 

terpenoid, and tannins. Quantitative phytochemical analysis revealed 

0.14mg/g alkaloids, 0.033mg/g ascorbic acid, and 0.019mg/g total phenol. 

The study shows that the bioactive constituents of Allium cepa could 

inhibit the growth of some fungi and the quantitative phenolics present 

suggests antioxidant ability of Allium cepa. 

 

Keywords: antimicrobial, phytochemical, antioxidant, extract, inhibition. 

 

opf, 2000). 

Alliums cepa is also very important to human apart from it 

medicinal uses. It is commonly chopped and used as an ingredient 

in various dishes and may also be used as a main ingredient in their own 

right, for example, in French; onion soup or onion chutney. They are very 

versatile and can be baked, boiled, braised, gilled, fried, basted sautéed or 

eaten raw in salads. Onions are a staple in Indian cuisine, used as a 

thickening agent for curries and gravies. Onions pickled in vinegar are 

eaten as snack (Jeffrey and Herbert, 2003).  

Onion bulbs contain a good number of phytochemicals, most of which are 

hydrocarbons and their derivatives. These include; dipropyldisulphide 

(which is used as a flavour compound, alliums, which has antidiabetic, 

antihypertensive, antibiotic and antithrombotic activities, 

dialthyldisulphide which is of insecticidal property, dimelthyldisulphide 

H 
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which is used as gas odorant and in chemical synthesis, mercap to propane 

or propylmercaptan, which is used as flavour compound (Conant, 2006). 

In research works, crude juices of onion bulbs have been found to inhibit 

the growth of microorganisms such as E. coli, Pseudomonas pyogenes, 

Salmonella typhi, Bacillus subtilie in vitro. Allicin which is derived from 

onion bulb have been found to kill certain food-borne bacterial pathogens 

(Conant, 2006). Chemically synthesized and purified allicin have also been 

found to have inhibited the growth of Salmonella typhi and Shigella 

dysentariae (Jeffrey and Herbert, 2003).  

Allium cepa (onion) is also very important to human apart from it 

medicinal uses. It is commonly chopped and used as an ingredient in 

various dishes and may also be used as a main ingredient in their own right, 

for example, in French; onion soup or onion chutney. They are very 

versatile and can be baked, boiled, braised, gilled, fried, basted sautéed or 

eaten raw in salads. Onions are a staple in Indian cuisine, used as a 

thickening agent for curries and gravies. Onions pickled in vinegar are 

eaten as snack (Jeffrey and Herbert, 2003).  

Skin infections are infections caused on the skin by bacteria and fungi. 

Infection of the skin is distinguished from dermatitis, which is 

inflammation of the skin. Skin infection can also result in inflammation. 

Skin inflammation due to skin infection is called infective dermatitis 

(Edwards, 2015).  

Fungal skin infections may present as either a superficial or deep infection 

of the skin, hair or nails. Fungal infections of the skin include athlete’s foot, 

jock itch, ringworm, dandruff among others. Candida skin infections can 

occur on almost any part of the body, but are commonly found in 

interriginous regions – where two skin areas may touch or rub together, 

and warm moist, creased areas  such as armpits, skin folds, area between 

fingers and toes, groin and can also be found in the hair. Candida is the most 

common cause of diaper rash in infants. The fungi take the advantage of 

warm and moist conditions in the diaper. Candida infections are 
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particularly common in people with diabetes and in people who are obese 

(Edwards, 2015). 

Candida albicans is a diploid fungus that grows both as yeast and 

filamentous cells and a causal agent or opportunities oral genital and skin 

infections in humans (Ryan and Ray, 2004), and candidal anychomycosis, 

an infection of the nail plate. Systemic fungal infections (fungemics) 

including those by C. albicans have emerged as important causes of 

morbidity and mortality in immunocompromised patients (e.g. AIDS, 

cancer, chemotherapy, organ or bone marrow transplantation. 

Investigations have shown that the Malassezia species causing most skin 

disease in humans, including dandruff and seborrhoeic dermatitis is 

Malassezia globosa, Malassezia furfur and Malassezia restricta (De Angelis 

et al., 2007).  

An antioxidant is a molecule that inhibits the oxidation of other molecules. 

Oxidation is a chemical reaction involving the loss of electrons or an 

increase in oxidation state. Oxidation reactions can produce free radicals. 

In turn, these radicals can start chain reactions. When the chain reaction 

occurs in a cell, it can cause damage or death to the cell. Antioxidants 

terminate these chain reactions by removing free radical intermediates, 

and inhibit other oxidation reactions in the body. They do this by being 

oxidized themselves, so antioxidants are often reducing agents such as 

thiols, ascorbic acid (vitamin C), or polyphenols (Sies, 1997). 

Fungi infection is a global infection which has affected millions of people, 

both young and old around the world. Some of the synthetic drugs have 

little or no effect on the fungi causing infections. Hence, there is the need to 

investigate the antimicrobial potential of Allium cepa extracts on some 

fungi and their antioxidant content. 

The aim of this Study is to determine the antioxidant constituents of Allium 

cepa and antifungal susceptibility pattern of Candida albicans and 

Malassezia furfur. 
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Materials and method 

Collection of Samples 

Fresh sample of onion were bought from Yelwa market within Bauchi 

metropolis, Bauchi State, Nigeria. 

 

Pre-treatment of Samples 

The fresh onion cloves were washed, peeled, sliced and dried away from 

the sun to prevent loss of active bioactive components for 2 weeks. After 

drying, onion slices were ground to fine powder separately using pestle 

and mortar.  

 

Preparation of Plant Extracts 

Hot Water Extract 

20g of dried finely powdered plant material was taken in a beaker and 200 

ml of distilled water was added. The mixture was heated on a hot plate with 

continuous stirring at 30-40°C for 20 minutes. Then the water extract was 

filtered through filter paper and was used for the photochemical analysis. 

The water extract was kept in refrigerator until needed. 

 

Cold Water Extract 

Cold water extract was carried out by measuring 20g of ground powder of 

Allium cepa using weighing balance. This was dispensed into a beaker, 

containing 80ml of distilled water. These was then soaked for 72 hours 

after which the solution was carefully filtered with muslin cloth into a 

sterilized conical flask of 100ml and the filtrate obtained was stored in the 

refrigerator at a temperature of 4oc until required. 

 

Ethanol Extract 

20g of the grounded powder of Allium cepa was dispensed into a beaker 

containing 80ml of 95%ethanol.It was soaked for 72 hours and filtered 

with filter paper, then evaporated at 30-40oC for 20 minutes and was 

stored in the refrigerator at 4oC for future use in phytochemical analysis 
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Methanol Extract 

10g of the plant powder was added to 100ml of methanol in a conical flask 

and plugged with cotton wool. After 24hours the supernatant was collected 

and the solvent was evaporated to make the crude extract and stored at 

4oC. 

 

Phytochemical Screening 

Phytochemical analysis was carried out to determine the presence of the 

active chemical constituents such as alkaloids, glycosides, terpenoids, 

flavonoids, reducing sugar, saponins and tannins by the following 

procedure described by Parekh, (2005). 

 

Test for Alkaloid 

 Few drops of Wagner reagent (dissolve 2g of Iodine and 6g of Potassium 

Iodide in 100 ml water) was added to the extract, alkaloid solution 

produced brown color precipitate  

 

Test for Glycoside 

To the solution of the extract in glacial acetic acid, few drops of ferric 

chloride and concentrated sulphuric acid are added, and observed for a 

reddish brown coloration at the junction of two layers and the bluish green 

coloring the upper layer.  

 

Test for Terpenoid 

Add about 0.5 ml of each extract in 2ml of chloroform. Concentrated H2SO4 

was carefully added to form a layer. A reddish brown coloration of the 

interface was formed to show positive result for the presence of terpenoid.  

 

Test for Flavonoid 

About 0.2 ml of the plant extract was dissolved in diluted NaOH and HCl 

was added. A yellow solution that turned colorless indicated the presence 

flavonoids.  
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Test for Tannins 

To 0.5 ml of extract solution, 1 ml of water and 1- 2 drops of ferric chloride 

solution were added. The blue color was observed. (Parekh, 2005) 

 

Test for Reducing Sugar 

To 0.5 ml of extract solution, 1 ml of water and 5 drops of Fehling’s solution 

were added at hot and observed for brick red precipitate (Parekh, 2005). 

 

Test for Saponins 

About 0.5 ml extract was shaken with 5ml of water, and then heated to boil. 

Frothing (appearance of a creamy mass of some bubbles) shows the 

presence of saponins. (Parekh, 2005) 

 

Quantitative Phytochemical Analysis 

Determination of Total Phenols by Spectrophotometric Method 

The fat free sample was boiled with 50ml of ether for the extraction of the 

phenolic component for 15minute. 5ml of the extract was pipetted into a 

50ml flask then 10 ml of distilled water was added then 2ml of ammonium 

hydroxide solution and 5ml of concentrated amyl alcohol were also added. 

The samples were made up to mark and left to react for 30minutes for color 

development. This was measured at 505nm. 

% yield = weight of extract x    100 

       Weight of sample 

 

Determination of Alkaloid Using Harborne (1973) Method 

5grams of the sample were weighed into a 250ml beaker and 200ml of       

10% of acetic acid in ethanol was added and covered and allowed to stand 

for 4 hours. This was filtered and the extract was concentrated on a water 

bath to one quarter of the original volume. Concentrated ammonium 

hydroxide was added drop wise to the extract until the precipitation was 

complete. The whole solution was allowed to settle and the precipitated 



06.30.2021  Pg.216 

   
         Vol. 16, No. 3 
 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  

  
 
 
 

ISSN: 1211-4401 

International Journal of Medical, Biological and Pharmaceutical Science 

was collected and washed with dilute ammonium hydroxide and then 

filtered. The residue is the alkaloid which was dried and weighed. 

 

Determination of Ascorbic Acid Content  

About 10g of the weighed sample was soaked for 10-15min in 40ml 5% 

Metaphosphoric acid in the presence of about 2g of activated Charcoal. The 

mixture was centrifuged and supernatant used for the test. Standard 

solutions of ascorbic acid were prepared by dissolving 100mg of ascorbic 

acid in 100ml of 2% (w/v) Metaphosphoric acid. A solution of 

dichloroindophenol (DCIP) in distilled water was prepared and 1.0ml of 

this reagent was mixed with 1.0ml of ascorbic acid. The reaction mixture 

was measured spectrophotometrically at 505nm against a blank 

containing the Metaphosphoric acid  

 

Identification of the Organisms 

Catalase Test 

Isolates were tested for the ability to produce catalase enzyme using a 

clean cover slip, a loopful of the culture was picked using a sterile wire loop 

from a nutrient agar of test organism and placed on a clean sterile slide. A 

few drops of hydrogen peroxide were added to it. The production of gas 

bubbles on the surface indicates a positive result and absence of bubbles 

indicates negative (Cheesbrough, 2004) 

 

Germ tube test 

Germ tube test is a screening test which is used to differentiate Candida 

albicans from other yeast. 0.5 ml of human serum was put into a small test 

tube. Colony of the organism was touched using a Pasteur pipette and was 

emulsified gently into the serum. It was then incubated at 37ᴼC for 2 to 4 

hours. A drop of the serum was transferred to a clean, dried glass slide and 

was covered with cover slip. It was microscopically viewed under both low 

and high objectives. Presence of short hyphal (filamentous) extension 
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arising from the yeast cell indicates a presence of Candida albicans (Sager, 

2015). 

 

Potassium hydroxide (KOH) test 

Sample was collected from a Dandruff infected person by scraping an 

infected area. The sample was inoculated on a prepared potato dextrose 

agar and was allowed to grow for 4days. Discrete colony was picked and 

placed on a glass slide. It was then covered with 20% potassium hydroxide. 

The slide was allowed to stand for fifteen minutes. Lacto phenol was added 

to the preparation in order to make the fungi clearer to see. The slide was 

placed under the microscope for observation. Presence of spaghetti and 

meatball-like structure indicate positive Potassium Hydroxide test 

(Francis and Marshall, 2011). 

 

Antimicrobial Sensitivity Testing of Extracts 

Antimicrobial testing was carried out using agar well diffusion method. 

Sterile potato dextrose agar was prepared in a conical flask and dispensed 

to 8 sterile plates. 1 ml of suspended test organism which was adjusted to 

match with 0.5 McFarland’s standard was added to 20ml of prepared 

potato dextrose agar plate. The plates were swirled for proper mixing and 

allowed to dry. A sterile cork-borer (7mm) was used to make fine wells on 

each of the plate. 0.2ml of each extracts was poured into a separate well 

and the plates containing the organisms were allowed to diffuse for 1hour 

and were incubated at 37oC for 24 hour. The zones of clearance around the 

wells after incubation were observed and measured with a ruler and 

recorded (Cheesbrough, 2004). 

 

Results 

Table 1 shows the result for qualitative phytochemical screening of the 

various extracts of Allium cepa. Alkaloids, glycoside, terpenoid, flavonoids, 

saponin and tannins were all present in methanol extract while reducing 

sugars were absent in all the extracts.        
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The quantitative phytochemical analysis of Allium cepa using a 

spectrophotometer at 505nm absorbance revealed alkaloids 0.24mg/g, 

ascorbic acid 0.043mg/g  and total  phenolic 0.019mg/g  (Table 2). 

Table 3 reveals result of biochemical test and cultural characteristics of 

Malassezia furfur and Candida albicans. 

Table 4 shows the antimicrobial sensitivity pattern of Allium cepa extracts 
on Candida albicans and Malassezia furfur. Ethanol and methanol extracts 
showed zone of inhibition 10mm and 6mm respectively against Malassezia 
furfur. There was no inhibition of Candida albicans by all the extracts. 
 

Table 1: Shows Result for Qualitative Phytochemical Screening of the 

Various Extracts of Allium cepa        

Extracts Alkal-
oid 

Glyco-
side 

Terpen-
oid 

Flavon-
oid 

Sapo-
nin 

Tan-
nins 

Reducing-
Sugar 

Crude +  + + + - + - 
Aqueous + - + - + + - 
Methanol + + + + + + - 
Ethanol + + + - - + - 

 

Table 2: Quantitative Phytochemical Analysis of  

Allium cepa         

Bioactive constituents Quantity (mg/g) 

Alkaloids      0.24mg/g 

Ascorbic acid  0.043mg/g 

Total phenolic  0.019mg/g 

Spectrophotometer Measurement: at 505nm absorbance. 

 

Table 3: Biochemical test and cultural characteristic of Candida albicans 

and Malassezia furfur. 

Organism Colony appearance      Shapes   Catalase    KOH  Germ tube 

Candida albicans 
Malassezia  furfur 

Creamy                      hyphae               +             +            + 

 

Creamy-yellowish      Spaghetti          +             +             -     
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                                   and 

                                  meatball             

 

Table 4: Antimicrobial Sensitivity Test of Allium cepa Extracts  

against Candida albicans and Malassezia furfur. 

Organism Aqueous Crude  Methanol Ethanol 

Malassezia furfur Nil Nil   6mm 10mm 

Candida albicans Nil Nil Nil  Nil 

 

Discussion and Conclusion  

Discussion 

The result of the phytochemical screening carried out reveal the bioactive 

constituents of Allium cepa which include tannins, alkaloid, glycoside and 

terpenoid, saponin and flavonoid. This agrees with the work of Ibrahim 

(2014), who reported the presence of these secondary metabolites in his 

work on phytochemicals of onions as affected by inorganic fertilizer in 

Kebbi state, Nigeria. Hendrich, (2006) also reported in his work on the 

possible consequences for biological effects of some polyphenolic 

compounds  that the presence of these metabolites in Allium cepa makes 

the Allium cepa extracts have broad spectrum of antibacterial activity. 

The extracts obtained from the Allium cepa (onions) were investigated for 

their antimicrobial activity against Malassezia furfur and Candida albicans. 

The ethanol extract had the highest inhibition zones against Malassezia 

furfur (10mm), followed by methanol (6mm). This is in agreement with 

the report of Chathradhyunthi et al. (2009), where ethanol and methanol 

onion extracts were found to have antifungal activity against malassezia 

furfur. All the extracts obtained did not showed inhibition zone against 

Candida albicans. This conforms to the work of Sarwat, et al., (2012), and 

Irkin, (2009), who reported that Allium cepa extracts did not inhibit the 

growth of Candida albicans. 

The quantitative bioactive constituents of the phenolics (alkaloid 

(0.24mg/g), ascorbic acid (0.043mg/g) and total phenol (0.019mg/g)) 
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indicate the presence of antioxidants in Allium cepa extract. Jonathan, et 

al.,(2009) in their work on antimicrobial and antioxidant activity of crude 

onion reported that the presence of these antioxidants in Allium cepa 

extracts were found to inhibit the growth of some important bacteria 

commonly associated with food deterioration, but Candida albicans was 

found to be resistant to these phenolics. Apart from antimicrobial activity 

of this phenolics present in Allium cepa extracts, many publications have 

reported their health benefits which include anti-allergic, anti-

inflammatory, cardioprotective, vasodilatory, anti-carcenogenic and 

antioxidants properties ( Shon, et al.,2004; Hirvonin, et al., 2001). 

 

Conclusion 

The study shows that Allium cepa (onion) have antimicrobial activity 

against Malassezia furfur. The phenolics present may also serve as 

antioxidants. Therefore, since this extracts had been found to be active 

against Malassezia furfur, it may thus have the ability to treat other fungi 

infections.  The result indicates and confirms that onion are good dietary 

sources of some antioxidants. 

 

Recommendation 

Further research should be carried out to determine the potential of these 

metabolites, their antimicrobial activity against other infections types as 

well as their antioxidant effects. More quantitative antioxidants could be 

studied that the scope of this methodology did not cover. 
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