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Abstract  
The study aims to identify phenolic compounds of a 

methanolic extract of Mitracarpus scaber Zucc, and 

evaluate its antioxidant and antifungal activities. 

Eight phenolic compounds were identified by HPLC 

analysis and a high antioxidant activity obtained 
with DPPH Radical scavenging was observed. In 

addition, this extract inhibited on Sabouraud 

medium the in vitro growth of clinical fungi 

isolates. This study showed that this extract was 

fungicidal, richness in phenolic compounds with a 

high antioxidant activity and possessed an 

interesting antifungal activity. It could be used in 

the future development as antioxidant and 
antifungal agent. The results of the study provide 

also scientific basis for the use of this plant extract 

in Ivorian folk medicine  
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1. Introduction 

 

Plants have been used for ages to treat 

human diseases and it has been estimated 

that 25 to 50% of currently available drugs 

are derived from plants (Cowan, 1999; 

Machiex and al., 2005). Nowadays, 

considering the resistance developed by 

microorganisms against conventional 

antifungal drugs, scientists explore 

vegetable in the way to find new molecules 

which can be used as antifungal or can be 

used as a matrix to produce news drugs. In 

addition, the resistance of fungal species to 

conventional antifungal and the many cases 

of cancer related to oxidative stress are 

major concerns for health professionals. In 

developing countries, these situations are at 

the origin of many cases of death due to the 
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impossibility for populations to have access 

to synthetic molecules because they are 

often very expensive. The alternative 

solution is to use plants because of their 

bioavailability and their historical 

efficiency. However, the scientific basis for 

using these plants was often not 

established. In Côte d'Ivoire, there is a plant 

Mitracarpus scaber Zucc. belongs to the 

family Rubiaceae which is widely utilized 

in ivorian traditional medicine to treat skin 

disorders and as nutritional supplement In 

others African countries, people used the 

leaves of M. scaber to treat human diseases 

(Sanogo and al., 1996; Cimanga and al., 

2004). Many works have been conducted 

by scientists on the biological properties of 

this plant such as antibacterial, antifungal 

and trypanocidal activities (Ali-Emmanuel 

and al., 2008; Kporou and al., 2009), anti-

inflammatory and hepatoprotective 

properties (Ekpendu and al., 1994; 

Germano and al., 1999). Moreover, 

phytochemical studies on some extracts of 

M. scaber showed presence of 

triterpenoids, gallic acid, hydrolysed 

tannins, saponosides, alkaloids and sterols 

(Okunade and al, 1999, Gbaguidi and al., 

2005). From the leaves of this plant several 

compounds have been isolated and cited in 

literature such as harounoside, 

hexadecanoïc acid, pendadecanoïc acid, 

gallic acid, 3,4,5-trimethoxybenzoic, 4-

Methoxyacetophenone; 3,4,5-

trimethoxyacetophenone, kaempferol-3-O-

rutinoside, rutin and psoralen (Ekpendu and 

al., 1993; Harouna and al., 1995; Bisignano 

and al., 2000). Among these isolated 

compounds, there are phenolics compounds 

and it's known that several biological 

activities of plant such as anti-

inflammatory, anti-ulcer, anti-cancer, 

antimicrobial and antispasmodic have been 

attributed to these compounds (Middleton 

and al., 2000; Nijveldt and al., 2001; 

Ksouri and al., 2007). Considering its 

popularity in a traditional African 

environment and its bioavailabilty, M. 

scaber could be used both for its 

antioxidant and antifungal properties as 

natural health products. In addition, 

knowledge of the phenolic compounds of 

this plant could be a scientific basis for 

explaining its biological properties. 

 

Objective of Research  

 

The study aims to characterize and quantify 

phenolic compounds of a methanolic 

extract of Mitracarpus scaber, their 

antioxidant potential and antifungal activity 

against clinical isolates fungi in the goal to 

know whether it could be used both as 

antioxidant and antifungal natural health 

products.  

 

2. Materials and Methods  

 

2.1 Plant material  

Mitracarpus scaber plant was collected 

from Daloa (Cote d’Ivoire) at Jean 

 
Lorougnon Guede University in July 2013. 
Samples of this crop were sent to National 

Floristic Centre (NCF) of Felix Houphouet 

Boigny University to be identified specimen 
Chevalier 16005. 

2.2 Strains tested 
For antifungal assay, clinical isolates strains of 

Aspergillus flavus 1006/OM, Aspergillus 

fumigatus 896/AB provided by the Faculty of 

Medical Sciences of Felix Houphouët Boigny 
University; and Candida albicans My 03812 

417 /P, Candida glabrata My 0284 20/D, 

Candida guilliermondii My 0375 458 /D, 
Candida parapsilosis My 3826 63 / D, Candida 

tropicalis My 1952 307/P provided by 

mycology unit of Pasteur Institute of Abidjan 
were used.  

2.3 Extraction  

Aerial parts of M. scaber  plant material were 
dried in a dark ventilated room for 5–7 days. 

These parts were ground to powder and sifted 

in sieve 0.75 mm size. A mass of 3 x 10 g of 
fine powder were introduced into 3 cartridges 

of extractor SER 148 Velp scientifica, then 

plunged for 30 minutes into 3 x 100 ml boiling 

methanol. After 45 min of refluxing, methanol 
was completely evaporated and the dry extracts 

were pooled together. In addition, to eliminate 

unwanted compounds such as waxes, fats, 
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terpenes, carotenoids and chlorophylls, 
methanolic extract is recovered with hot water 

and then treated with three successive washes 

with petroleum ether. The petroleum ether 

phase was rejected and the aqueous phase 
containing the phenolic compounds was dried 

in the oven at T = 45°C and the extract 

obtained was stored in a refrigerator pending 
further antifungal test (Naczk and Shahidi, 

2004; Abascal and al., 2005; Eva and al., 
2016). 

2.4 Determination of the Total Phenolic 

compounds 

Total phenolics compounds of methanolic 
extract of M. scaber leaves were measured by 

the Folin & Ciocalteu method and the 

concentration was calculated using the 
calibration curve and the results were expressed 

as mg Gallic acid Equivalents (mgGAE)/g. 

Exactly, 200 μl of methanolic extract (1 mg/ml) 
were made up to 3 ml with distilled water, 

mixed phenol reagent for 3 min followed by the 

addition of 2 ml of 7% Sodium carbonate 

(Na2CO3) solution. The mixture was allowed 
to stand for a further 60 min in the dark, and 

absorbance was measured at 765 nm on a UV-

visible against the reagent blank. To obtain a 
calibration curve, various concentrations of 

gallic acid solutions were prepared (Brand-
Williams and al., 1995; Kporou and al., 2017). 

2.5 Determination of Total Antioxidant Activity 

by DPPH Radical Scavenging Activity 

The scavenging activity of isolated compounds 
against DPPH was investigated by 

spectrophotometric methodology. The DPPH 

(2, 2’ diphenyl-1- picrylhydrazyl) (80 μM) was 
dissolved in pure ethanol (98%). The radical 

stock solution was prepared fresh daily. The 

mixture was shaken vigorously and allowed to 
stand at room temperature (25°C) in the dark 

for 10 min. A volume of 250 μl of sample with 

1.75 ml radical solution was added to each 

microplate well. The decrease in absorbance of 
the resulting solution was monitored at 515 nm 

for 30 min by a spectrophotometer. The results 

were corrected for dilution and expressed in 
mM Trolox per 1g weight. All determinations 

were performed in triplicate. These analytical 

methods measure the radical-scavenging 

activity of antioxidants against free radicals 
like the 1,1-diphenyl-2-picrylhydrazyl (DPPH) 

radical, the superoxide anion radical (O2), the 

hydroxyl radical (OH), or the peroxyl radical 

(ROO). The extracts (0.1 g sample/1 ml 
solvent) were used (Brand-Williams and al., 

1995; Donatien and al., 2012). 

 

2.6 HPLC Phenolic compounds analysis  
The High Performance Liquid Chromatography 

(HPLC) analysis were performed with Eclipse 

XDB C18 column reversed phase (150x4.6 
mm) 5 μm particle size from Agilent 1200 

system equipped with a quaternary solvent 

delivery system, coupled to a UV visible 
detector. A binary gradient composed of 

solvent A (water/acetic acid/ acetonitrile 

99/0.1/1 v/v/v) and solvent B (acetonitrile/ 

acetic acid 100/0.1 v/v) was used. Injection 
volume was adjusted to 20 μl and 

Chromatogram was recorded at 280 nm. The 

column flow rate was adjusted to 0.5 ml/min at 
30°C with a HPLC solvent gradient. Standards 

were obtained from Sigma Chemical Company 

(USA). Phenolic acids and flavonoids standards 
were dissolved in 95% MeOH to make a 

concentration of 0.10 mg/mL and a 

chromatogram standard was showed in Figure 1 

and Table 1. For the preparation of extracts, a 
mass of 0.2 g sample was extracted using 2 ml 

methanol with 1% HCl and sonicated for 30 

min. The mixture was centrifuged at 3000 rpm 
for 10 min and filtered through a 0.45 μm nylon 

filter (Donatien and al., 2012; Kporou and al., 

2017). 

 
2.7 Statistical analysis  

Statistical analysis of data was evaluated using 

the t-test analysis. The mean was considered 
statistically significant at p<0.05. The results of 

all experiments performed were expressed as 

Mean ± SD of triplicate measurements, the test 
of significance was applied wherever 

necessary. 

 

3. Results and Discussion  
 

3.1 Total phenolic content, antioxidant activity 

and HPLC analysis 
The total phenolic and antioxidant activity of 

Mitracarpus scaber methanolic extract were 

evaluated respectively to 97.70 ± 1.15 
mgGAE/g and F= 217 ± 1.27 mM Trolox/1ml 

extract (or I = 42 ± 0.63%). Phenolic 

compounds are able to react directly with 

reactive oxygen (ROS) or nitrogen (RNS), 
preventing their concentrations from reaching 

harmful intracellular levels. So, M. scaber 

methanolic extract could be considered as a 
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powerful antioxidant, and their regular intake 
would allow to reduce risks of cancer, 

cardiovascular disease and diabetes (Milena 

and al., 2016). Moreover, the polyphenolic 

compounds have exhibited inhibitory effects on 
microbial agents and antifungal effects with 

respect to antioxidant properties were reported 

in by Melyssa and al., 2014. Exploring 
secondary metabolites in plant, synthetic 

antioxidants could be replaced by naturally 

occurring safer antioxidants, as the synthetics 
have been suspected of causing or provoking 

unfavorable side effects. Despite its several 

biological properties, the chemical composition 

of M. scaber may vary according to geographic 
location a fact impairing the standardization of 

raw material and commercial products for 

medicinal purposes (Miliauskas and al., 2004; 
Mahmoudi and al., 2013; Duong and al., 2015). 

 

The HPLC results of methanolic extract of 

M. scaber which are summarized in figures 

2 and 3 showed eight (08) phenolic 

compounds. The quercetin (581.63 mg 

/100g dry weight), the gentisic acid 

(472.645 mg / 100g dry weight), the p-

coumaric acid (296.07 mg / 100g dry 

weight) and the Kaempferol acid (160.617 

mg /100g dry weight) were encountered in 

high concentration, whereas the 

protocatechuic acid (39.271 mg /100g dry 

weight), the chlorogenic acid (25.836 mg / 

100g dry weight), the caffeic acid (27.985 

mg / 100g dry weight) and the rutin (15.154 

mg /100g dry weight) were found in low 

concentration. Methanolic extract of M. 

scaber was richness in total phenolic 

compounds (Phenolics acid and 

Flavonoïds). Previous studies showed that 

phenolic compounds exhibited diverse 

pharmacological activities for instance 

caffeic acid with anti-inflammatory; 

antibacterial, antifungal ; ferulic acid with 

anti-inflammatory and antifungal, 

protocatechiuc acid with antioxidant and 

astringent property (Melyssa and al., 2014; 

Eva and al., 2016; Lucia and Iona, 2017). 

This current study confirmed this result 

with the presence of these phenolic 

compounds in M. scaber. Phenolic 

compounds in this extract can be simple or 

complex structures containing at least one 

aromatic ring in which one or more 

hydrogens are substituted by a hydroxyl 

group extract (Harouna and al., 1995; 

Okunade and al., 1999). Among phenolic 

compouds identified from methanolic 

extract of M. scaber by this study, 

kaempferol-3-O-rutinoside, rutin were 

already reported in litterature (Ekpendu and 

al., 1993; Bisignano and al., 2000) while 

protocatechuic acid, gentisic acid, 

chlorogenic acid, caffeic acid, p-coumaric 

acid and quercetin were not yet cited in a 

methanolic extract of this plant. 

 

3.2 Antifungal activity  

Antifungal activity of Mitracarpus scaber 

methanolic extract against A. flavus, A. 

fumigatus, C. albicans, C. glabrata, C. 

guilliermondii, C. parapsilosis, C. 

tropicalis have been investigated by the 

determination of MIC and MFC values for 

Methanolic extract and Ketoconazole (Fig 

4). Inhibition activity against strains tested 

was observed with MIC and MFC values 

ranging between 7.81µg/ml and 62.5 µg/ml 

while these parameters were between 7.81 

µg/ml and 3.90 µg/ml for Ketoconazole. 

This result showed that this extract 

possessed antifungal properties. Except the 

test on A. fumigatus, for all the others tests 

achieved MIC values were equal to MFC 

values. Equality between MIC and MFC 

proved that extracts were fungicidal on six 

fungi strains but fungistatic on A. 

fumigatus. The lowest antifungal parameter 

was observed on C. parapsilosis both for 

M. scaber methanolic extract and 

Ketoconazole. Aerial parts of this plant 

may also be regarded as a potential source 

of antimicrobial agents that can be used in 

managing fungal infections. M. scaber 

methanolic extract can be used in 

pharmaceutical and non-pharmaceutical 

applications. In comparison to previous 

work, M. scaber methanolic extract 

possesses a rather similar activity than 

diethyl ether extract of this plant on 

Candida sp (MIC = 31.25 µg/ml) 

(Bisignano and al., 2000). However, this 

extract was more active (MFC) ranging 
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between 7.81 µg/ml and 62.5 µg/ml) than 

aqueous extract (MFC ranging between 781 

µg/ml and 1562 µg/ml) tested on fungi 

strains by Kporou and al., (2010). This 

result could be explained by the method of 

extraction used which allowed to 

concentrate phenolic compounds with 

higher and lower molecular weight; and  

 

may be explained in part by possible 

synergistic interaction between the phenolic 

compounds present in the extract. 

Compared with the activity of ketoconazole 

on these same strains, M. scaber 

methanolic extract was less active. 

 

 

Graphical Abstract:  Histogram of phenolic compounds in M. scaber methanolic extract 

 
 

Figure 1: Chromatogram of standards (0.1mg/mL) peak 1: Gallic acid; 2: protocatechuic ac; 

3: gentisic ac; 4: chlorogenic ac; 5: catechin; 6: caffeic ac; 7: rutin; 8: p coumaric ac; 9: 

sinapic acid; 10: ferulic acid; 11: myricetin; 12: tilirosid; 13: quercetin; 14: trans-cinnamic 

acid; 15-kaempherol. 
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Table 1: Retention time of phenolic compounds standards 

Peak 

 

Retention  

time 

tR (min) 

UV 

λmax 

(nm) 

Area280nm 

(mAU) 

Phenolic  

compound 

1 5,6 280 177,4 Gallic acid 

2 10,1 270,300 154,7 Protocatechuic acid 

3 11,5 330 30,8 Gentisic acid 

4 12,1 250,340 198,9 Chlorogenic acid 

5 12,7 280 53,3 Catechin 

6 14,1 250,340 358,1 Caffeic acid 

7 15,7 250,360 125,4 Rutin 

8 16,5 280,340 148,7 p-Coumaric acid 

9 17,1 240,340 191,8 Sinapic acid 

10 17,3 240,330 431,9 Ferulic acid 

11 19,5 250,360 865,6 Myricetin 

12 21,0 280,330 68,9 Tilirosid 

13 22,1 260,370 183,2 Quercetin 

14 23,1 280 1093,1  trans-Cinnamic acid 

15 23,4 260,370 256,4 Kaempherol 

 
 

 
Figure 2: Chromatogram of Methanolic sample of M. scaber; peak 2-protocatechuic ac; 3 gentisic ac; 

4-chlorogenic ac; 6-caffeic ac; 7-rutin; 8-p coumaric ac; 13-quercetin; 15-kaempherol. 
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Figure 3: Histogram showing concentrations of phenolic acids and flavonoids in methanolic 

extract of M. scaber  

 

 

 

Figure 4: Histogram MIC and MFC values of Methanolic extract of M. scaber on fungi 

 

 

Conclusion  

 

This study provides additional scientific 

information about Mitracarpus scaber 

based on its antifungal potential and 

phenolic compounds profiling that has not 

yet reported. The phenolic compounds  

 

 

content of this extract are: protocatechuic 

acid, gentisic acid, chlorogenic acid, p- 

coumaric acid, caffeic acid, rutin, 

kaempferol and quercetin. Antifungal 

activity of M. scaber methanolic extract 
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obtained by extractor SER 148 VELP 

scientifica may be attributed to the 

synergistic action of the polyphenols 

content. In addition, M. scaber Methanolic 

extract possessed an interesting antioxidant 

activity and inhibited a broad spectrum of 

fungi. MIC and MFC value's ranged to 7.81 

µg/ml to 62.5 µg/ml. This extract was 

fungistatic on A. fumigatus but fungicidal 

on the others strains. Further work on 

evaluation of antifungal activities of each 

isolated phenolic compound can reveal the 

bioactive compound.  
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