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Abstract:The alcoholic (methanolic and ethanolic) extracts of Cantharellus cibarius were evaluated for their 
antioxidant, antimicrobial and phytochemical potentials. Both extracts were found to contain phenols, terpenoids, 
flavonoids, alkaloids, anthraquinones and saponin. Both extracts had antioxidant activity, which was determined by 
DPPH radical scavenging activity assay. Methanolic extract of C. cibarius had an EC50 value of 2.68 mg/ml which 
presents a greater antioxidant capacity than the ethanolic extract with an EC50 value of 3.12 mg/ml making the 
methanolic extract a better scavenger of radicals. Both extracts inhibited the growth of Escherichia coli and Candida 
albicans, while methanolic extract possessed the ability to inhibit the growth of Salmonella typhi using the agar well 
diffusion technique. This indicated a broader spectrum of activity by the methanolic extract. Again, the ethanolic 
extract possessed greater antifungal activity with MIC value of 10 mg/ml compared to  methanolic extract which 
gave 30 mg/ml. Results from this study indicate that methanol is superior to ethanol in the exudation of bioactive 
compounds from the fruiting body of C. cibarius. However, both extracts of C. cibarius possess bioactive 
metabolites and phytochemicals capable of scavenging free radicals and inhibiting the growth of microorganisms 
which suggests their potential for medicinal purposes. 
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1.0 Introduction 

Mushrooms are macrofungi with distinctive 
fruiting bodies and reproductive structures (Pilz et 
al., 2003; Prasad and Wesely, 2008). Higher fungi 
have been identified as a major source of biologically 
active natural products which provide  varieties of 
active secondary metabolites (Jonathan and 
Fasidi,2003;Barranco et al., 2010;Olawuyi et al,Aina 
et al,2012). About 10,000 of the known species 
belong to the class basidiomyctes of which about 
5,000 species are edible, while over 1,800 species are 
considered to have medicinal properties (Chang, 
1995).  

They are highly nutritive, low-calorie food 
with good quality proteins, vitamins and minerals 
(Khatun et al., 2012, Jonathan et al,2012a). 
Mushrooms have continued to generate a lots of 
interest particularly in its consumption as food, in 
cure of diseases, in biodegradation and as important 
items of commerce in Nigeria and all over the world 
(Egwin et al., 2011.Jonathan et al,2012b). 
Mushrooms represent a major and as yet largely 
untapped source of potent pharmaceutical products 
(Gbolagade and Fasidi,2005;Joseph et al., 
2009,Oluranti et al.,2012).  

Cantharellus cibarius is an edible 
mushroom with high nutritive value and can be safely 

collected and consumed because it is easily identified 
(Pilz et al., 2003). Commonly called golden 
chanterelle (Vishwakarma et al., 2011), C. cibarius 
has been reported as a source of phytochemicals and 
antioxidants with potential medicinal values (Barros 
et al., 2008; Egwin et al., 2011). The medicinal 
values of plants have claimed to lie in their 
component phytochemicals such as alkaloids, 
tannins, flavonoids and other phenolic compounds, 
which produce a definite physiological action on the 
human body (Phan et al., 2001), is suggestive of the 
same phenomenon in mushrooms.  

Antioxidants are chemicals with the property 
to neutralize or scavenge free radicals or reactive 
oxygen species (ROS) (Bjelakovic et al., 2008). Free 
radicals are unstable, highly reactive, chemically 
incomplete substances that remove electrons from 
other molecules, consequently causing damage to 
chemicals in the body such as enzymes, making them 
less effective (Acworth and Bailey, 2000). Free 
radicals are engendered by normal metabolic activity 
as well as lifestyle factors such as smoking, exercise, 
and diet (Barros et al., 2008). When present in the 
body, free radicals can damage tissues and delicate 
cell membranes. They can also damage DNA, which 
may lead to the initiation of certain cancers (Acworth 
and Bailey, 2000). The antimicrobial property of C. 
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cibarius has also been reported (Barros et al., 2008). 
This study was set out to examine comparatively the 
phytochemical constituent, antioxidant and 
antimicrobial properties of ethanolic and methanolic 
extracts of C. cibarius. 
 
2.Materials and Methods 
2.1 Collection of mushroom 

Dried fruiting bodies of C. cibarius  bought 
from Oyingbo market in Lagos were identified by 
Dr.Gbolagade Jonathan of Botany and Microbiology 
Department, University of Ibadan, Nigeria. 
2.2 Preparation of C. cibarius Extracts 

The dried fruiting bodies were ground into 
powder before extraction. Powdered fruiting body 
(50g) was soaked in 500ml of absolute ethanol and 
absolute methanol respectively for 24 hours and 
filtered through Whatman no1 filter paper according 
to the procedure described by Barros et al., (2008). 
The combined methanolic and ethanolic extracts were 
concentrated using a rotary evaporator and then 
evaporated to dryness at 40ºC. The methanolic 
extract was reconstituted in methanol for antioxidant 
activity assays and in DMSO for antimicrobial 
activity assays, at a concentration of 50 mg/mL, 
while ethanolic extract was reconstituted in ethanol 
for antioxidant activity assays and in DMSO for 
antimicrobial activity assays. All extracts were stored 
at 4°C prior to assays. 
 
2.3 Phytochemical Screening 

Chemical test was carried out on the 
methanolic and ethanolic extracts of C. cibarius to 
qualitatively determine the presence of some selected 
phytochemicals using standard procedures described 
by Harborne (1973) and Sofowora (1993). 
 
2.4 Sources of Microorganisms 

Bacteria isolates were collected from the 
Department of Biotechnology and Molecular Biology 
of the Nigerian Institute of Medical Research 
(NIMR), Yaba-Lagos, while Candida albicans was 
obtained from the standard fungi strains from the 
University of Fort Hare South Africa. Stored isolate 
of Candida albicans was recovered by subculturing 
on Saboraud Dextrose Agar and incubated at 30ºC for 
24 hours, while the stored bacterial cultures were 
recovered by subculturing the isolates on Mueller 
Hinton Agar and incubated at 37ºC for 24 hours, 
except Streptococcus pneumoniae which was 
subcultured on Chocolate Agar and incubated at 37ºC 
for 24 hours. Bacterial isolates collected include 
Enterococcus faecalis, Escherichia coli, Proteus 
mirabilis, Salmonella typhi, S. paratyphi A, 
Staphylococcus aureus, and Streptococcus 
pneumoniae.  

2.5Antimicrobial assay of C. cibarius extracts 
Agar-well diffusion technique was 

employed to test for the antimicrobial activity of the 
methanolic and ethanolic extracts of C. cibarius 
according to the procedure of Iwalokun et al.(2007). 
Colonies of each  isolate with exception of 
Streptococcus pneumoniae were emulsified in 10 ml 
of sterile normal saline to obtain a turbidity 
equivalent to 0.5 McFarland. Colonies of 
Streptococcus pneumoniae were emulsified in 10 ml 
of sterile normal saline to obtain a turbidity 
equivalent of 1.0 McFarland. Normal saline (0.1ml) 
containing a particular isolate was then pipette on 
solidified media in Petri dishes containing Chocolate 
Agar for Streptococcus pneumoniae, Mueller Hinton 
Agar for other bacteria isolates and Potato Dextrose 
Agar for Candida albicans. A spreader was used to 
spread the normal saline over the entire surface of the 
media to attain a confluent growth. Wells were made 
in the agar using a sterile cork borer and filled with 
0.2 ml of 50 mg/ml and 25 mg/ml of C. cibarius 
extracts, in such a way that methanolic extract was 
tested against the same microorganisms as the 
ethanolic extract at the different concentrations. The 
plates were left in a dry environment for one hour to 
allow extracts diffuse into the agar, after which the 
plates containing bacteria were incubated at 37ºC for 
24 hours, while plates containing Candida albicans 
were incubated at 30ºC for 24 hours. Antibiotics 
sensitivity discs were placed in plates containing 
bacteria to serve as control. A well containing 0.2 ml 
of Dimethylsulfuroxide (DMSO) was generally used 
as a positive control well in every assay. Growth 
inhibition was measured as diameters of zones of 
inhibition to the nearest 0.1mm. 

 
2.6 Minimum Inhibitory Concentration (MIC) 

The Minimum Inhibitory Concentration of 
the methanolic and ethanolic of C. cibarius extracts 
were determined by broth dilution method (Iwalokun 
et al., 2007) with modification. The extracts were 
constituted with DMSO into concentrations ranging 
from 1–25 mg/ml.  

1.0 ml of each concentration was dispensed 
into test tubes containing 1.0 ml of nutrient or potato 
dextrose broth. Normal saline (0.1ml) containing 
bacterial or fungal isolate that had inhibited growth 
due to the presence of the extracts at a turbidity 
equivalent to 0.5 McFarland was inoculated into the 
test tubes. The tubes were mixed, corked with cotton 
wool and incubated at 37ºC for bacteria, while C. 
Albicans was incubated for 30ºC. After incubation, 
the tubes were then examined for microbial growth.  
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2.7Antioxidant assay 
This was carried out according to the DPPH 

spectrophotometric method described by Barros et al. 
(2008). The 0.1and 0.2 mg/ml concentrations of 
methanolic and ethanolic extracts of C. cibarius (0.3 
mL) were mixed with 2.7 mL of methanolic solution 
containing DPPH radicals (6 × 10-5 mol/L). The 
mixture was shaken vigorously and left to stand for 
60 min in the dark. The reduction of the DPPH 
radical was determined by measuring the absorbance 
at 517 nm. The Radical Scavenging Activity was 
calculated as a percentage of DPPH discoloration 
using the equation  

         % RSA = [(ADPPH - AS)/ADPPH] ×100 
 

 Where AS is the absorbance of the solution when the 
sample extract has been added at a particular level 
and ADPPH is the absorbance of the DPPH solution.  

The extract concentration providing 50% of 
RSA (EC50) was calculated from the graph of RSA 
percentage against extract concentration. 
 
2.8 Statistical Analysis 

Data obtained were analyzed by one-way 
analysis of variance, while means were seperated by 
LSD's tests uing SPSS 15.0 version 
 
3.0 Results 
The phytochemicals present in both extracts were the 
same. Methanolic and ethanolic extract of C. cibarius 
were positive for the presence of flavonoids, 
alkaloids, anthraquinones, terpenoids, saponin and 
phenols, while tannins, phlobatannins, and steroids 
gave negative results which indicated there absence 
in the extracts. Table 1 shows the result of the 
phytochemical screening test carried out, indicating 
the abundance of phenols and terpenoids present in 

the extract compared with other phytochemiclas 
found to be present in the extracts 

 
Table 1: Phytochemical analysis of methanolic and 

ethanolic extracts of C. cibarius 

Phytochemical Methanolic 
Extract 

Ethanolic 
Extract 

Tannins - - 
Flavonoids + + 
Alkaloids + + 
   
Phobatannins - - 
Anthraquinones + + 
Terpenoids ++ ++ 
Saponins + + 
Phenols ++ ++ 
Steroids - - 

- indicates absence of phytochemical,   + indicates 
presence of phytochemical in trace,          ++ indicates 
abundant presence of phytochemical. 
 
3.1Antimicrobial assay 

Agar well diffusion technique which was 
employed to probe the antimicrobial properties of 
both methanolic and ethanolic extracts of C. cibarius 
revealed susceptibility of some human pathogens to 
both extracts indicating their antimicrobial potency. 
The methanolic extract inhibited the growth of E. 
coli, S. typhi and C. albicans with an MIC of 5 
mg/ml, 10 mg/ml and 30 mg/ml respectively, which 
is represented in Table 2. The ethanolic extract 
inhibited the growth of E. coli and C. albicans with 
an MIC of 35 mg/ml and 10 mg/ml respectively, 
which is represented in Table 3. Both extracts were 
unable to inhibit the growth of other isolate with 
which they were tested which was observed by the 
absence of inhibitory zones. 

 
Table 2: Antimicrobial activity of methanolic extract of C. cibarius on selected pathogens 

                                                               50mg/ml                25mg/ml                  MIC   

           Enterococcus faecalis                        NI                        NI                          ND 

             Escherichia coli                            15mm                   12mm                    5mg/ml 

            Proteus mirabilis                            NI                         NI                           ND 

           Salmonella typhi                             18mm                   14mm                   5mg/ml 

           Salmonella paratyphi A                     NI                        NI                           ND 

           Staphylococcus aureus                      NI                        NI                           ND 

           Streptococcus pneumonia                  NI                        NI                           ND 

           Candida albicans                             15mm                   NI                        30mg/ml 

    NI indicates no zone of inhibition, ND indicates not determined. 
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Table 3: Antimicrobial activity of ethanolic extract of 
C. cibarius on selected pathogens 
 50 mg/ml 25 mg/ml MIC  

Enterococcus 
faecalis 

NI NI ND 

Escherichia coli 15 mm 12 mm 5 mg/ml 
Proteus mirabilis NI NI ND 
Salmonella typhi 18 mm 14 mm 5 mg/ml 
Salmonella 
paratyphi A 

NI NI ND 

Staphylococcus 
aureus 

NI NI ND 

Streptococcus 
pneumonia 

NI NI ND 

Candida albicans 15 mm NI 30 mg/ml 

NI indicates no zone of inhibition, ND indicates not 
determined. 
 
Antioxidant assay 

The DPPH radical scavenging activity assay 
as described by Barros et al., 2008, revealed that both 
methanolic and ethanolic extracts of C. cibarius are 
free radical scavengers. The percentage radical 
scavenging activity (% RSA) at 2 different 
concentrations of both extracts as represented in Fig. 
1 and 2 indicated that methanolic extract of C. 
cibarius had higher radical scavenging activity 
(antioxidant activity) at both concentrations than the 
ethanolic extract. A graph was drawn manually to 
determine the EC50 of the extracts which gave EC50 
values of 2.68 mg/ml and 3.12 mg/ml for methanolic 
and ethanolic extracts respectively. 
 

 
Figure 1: Percentage Radical Scavenging Activity of 
0.1 mg/ml of Methanolic and Ethanolic Extracts of C. 

Cibarius. 
 

 
Figure 2: Percentage Radical Scavenging Activity of 
0.2 mg/ml of Methanolic and Ethanolic Extracts of C. 
cibarius. 
 
Discussion 

C. cibarius, a chanterelle is popularly 
consumed for its nutritive value and its unique 
flavour (Pilz et al., 2003). This research work has 
revealed the antimicrobial and antioxidant potency of 
extracts derived from C. cibarius, consequently 
suggesting its potential use in the pharmaceutical 
industry in making drugs with little or no side effect 
as it is produced from a natural source when 
compared to synthetic drugs. The synergistic effect of 
the phytochemicals and nutraceuticals present in a 
mushroom has been implicated in its antimicrobial 
and antioxidant activities (Barros et al., 2008), which 
in the case of C. cibarius will be its constituent 
phytochemicals and nutraceuticals (i.e. pleuromutilin 
and chanterellins).  

This study investigated the phytochemical 
constituent, antimicrobial activity, and antioxidant 
capacity of methanolic and ethanolic extracts from 
the fruiting body of C. cibarius. Results of 
phytochemical screening showed that phenols, 
flavonoids, saponins, alkaloids, anthraquinone, and 
terpenoids were present in both methanolic and 
ethanolic extracts. Saponins detected in both extract 
have been documented to strengthen the contraction 
of the heart muscles (Egwin et al., 2011). Flavonoids 
and Phenols detected have been reported to provide 
protection against oxidative stress induced diseases 
and are majorly responsible for the antioxidant 
activity of the mushroom (Barros et al., 2008; Egwin 
et al., 2011). The presence of alkaloids also suggests 
the importance of the mushroom in the 
pharmaceutical industry as alkaloids have been 
reported to have a stimulating effect, act as topical 
anaesthetic in Ophthalmology, powerful pain 
reliever, antipuretic action among other uses (Egwin 
et al., 2011). The presence of these phytochemicals 
indicates the importance of C. cibarius in the 
pharmaceutical industry. 
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The antimicrobial assay of the ethanolic 
extract of C. cibarius showed its ability to inhibit 
Gram positive and Gram negative bacteria as well as 
fungi tested in vitro  and this suggest that C. cibarius 
has a broad-spectrum antibacterial and antifungal 
activity as similarly reported by Dulger et al.(2004), 
while, the methanolic extract of C. cibarius has been 
reported to inhibit the growth of only Gram positive 
bacteria, indicating its narrow- spectrum of 
antimicrobial activity (Barros et al., 2008). The 
present study has revealed the ability of the 
methanolic extract of C. cibarius to inhibit the 
growth of Gram negative bacteria and C. albicans, 
which is in correlation with a previous work reported 
by Ramesh and Manohar (2010). Methanolic extract 
of C. cibarius was observed to inhibit the growth of 
E. coli and S. typhi even at a concentration of 25 
mg/ml while it was effective against C. albicans at a 
concentration 50 mg/ml with an MIC of 30 mg/ml. 
While the ethanolic extract of C. cibarius was 
observed to inhibit the growth of C. albicans as low 
as 10 mg/ml, it inhibited the growth of E. coli at a 
concentration of 50 mg/ml with an MIC of 35 mg/ml. 
Antimicrobial activity of both extract is similar but a 
difference lies in the inability of the ethanolic extract 
to inhibit the growth of S. typhi at any concentration 
which is in correlation with the previous work on the 
ethanolic extract reported by Dulger et al. (2004). 
This suggests that methanol was able to extract 
slightly more bioactive compounds from the fruiting 
body of C. cibarius than ethanol with methanol 
having a higher dielectric constant of 33 and that of 
ethanol being 24.55. Similarly, Dulger et al. (2004) 
reported a decrease in spectrum of antimicrobial 
activity from ethanolic extract to chloroform and 
ethyl acetate extracts which is directly proportion to 
the dielectric constant value of the solvent. This 
indicates the ability of low polar solvents to extract 
bioactive compounds from C. cibarius, but this 
ability decreases with reduction in the dielectric 
constant of the solvent. The larger zones of inhibition 
observed for the methanolic extract also indicated 
that methanolic extract of C. cibarius is more 
effective for antimicrobial substance than the 
ethanolic extract. However, both extracts of C. 
cibarius were observed to be less effective than 
antibiotics on the antibiotics sensitivity disc. 
Terpenoids have been implicated as the 
phytochemical responsible for the antibacterial 
activity of Cuminum cyminum and Carum carvi 
(Iacobellis et al., 2005). Phenols and tannins have 
also been found to elicit antibacterial activities in 
many medicinal plants with mechanisms of action 
characterized by cell membrane lysis, inhibition of 
protein synthesis, proteolytic enzymes and microbial 
adhensins (Cowan, 1999). In the absence of tannins 

in the methanolic and ethanolic extracts of C. 
cibarius, it can thus be suggested that the abundance 
of terpenoids and phenols in the extracts are 
responsible for their broad-spectrum antimicrobial 
activity.  Iwalokun et al. (2007) reported insensitivity 
of 6 of 8 L. Acidophilus and 3 of 6 P. aeruginosa 
isolates tested to P. Ostreatus extracts and concluded 
that strain variation may determine susceptibility of 
bacteria to antibacterial agents from mushrooms. 
Similarly, the observed insensitivity of S. aureus 
isolate tested against C. cibarius extracts which is not 
in correlation with results observed by Barros et al. 
(2008) and Ramesh and Manohar (2010) implies that 
strain variation determines susceptibility of bacteria 
to antibacterial agents derived from C. cibarius. 
Difference in the MICs of both extracts also suggests 
that methanolic extracts of C. cibarius is more active 
in its antibacterial activity compared to that of the 
ethanolic extract, while the ethanolic is more active 
in its antifungal activity compared to the methanolic 
extract. 

The present study also observed C. cibarius 
extracts to elicit antioxidant capacity using the DPPH 
radical scavenging activity assay, thus expanding its 
nutraceutical values. The antioxidant capacity of C. 
cibarius was observed to be very low compared to 6 
other species of wild Portuguese mushroom reported 
by Barros et al. (2008). The present study also 
observed a low antioxidant capacity for both extracts, 
with the huge difference in the EC50 values for DPPH 
radical scavenging activity of both extracts (2.68 
mg/ml for methanolic extract and 3.12 mg/ml for 
ethanolic extract) and 219.31 µg/ml for ascorbic acid, 
a well known and very active antioxidant, as reported 
by Abalaka et al. (2011). However, methanolic 
extract proved to be a better scavenger of radicals 
than the ethanolic extract which is indicated by its 
lower EC50 value, showing the superiority of 
methanol in the exudation of bioactive compounds 
responsible for the antioxidant capacity of C. cibarius 
over ethanol. Methanolic extract of C. cibarius has 
also been reported to possess tocopherols and phenols 
as its active compounds responsible for its 
antioxidant capacity (Barros et al., 2008), which 
conforms with the present study that observed 
abundance of phenols compared to flavonoids in the 
phytochemical screening in both extracts. 
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