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Abstract: Extracts of the leaves, stem, roots, and seeds of Mitracarpus scaber plants have been thoroughly 

investigated in an attempt to determine their phytochemical and antioxidant activities. Phytochemical screening 

carried out by thin-layer chromatography (TLC) revealed the presence of several secondary metabolites in all the 

selective extracts of the plant. The levels of phenolic compounds showed that the leaves of M. Scaber are the 

richest in polyphenols with an average value of 488.291 ± 1.205 μg GAE/g (microgram of gallic acid equivalent 

per gram of the dry matter of the powdered plant). The total flavonoid assay revealed a high content in the leaves 

(1.624 ± 0.032 %). Also, studies of the antioxidant activities by DPPH● (2,2-diphenyl-1'-picrylhydrazyl) method 

showed a significant effect compared to vitamin C (96.62 %). The percentages of inhibition are respectively 

89.82 % and 82.3 % for ethyl acetate extracts of the leaves and seeds. Furthermore, the inhibitory percentages of 

n-butanol in the leaves and seeds are 90.57 % and 83.67 %, respectively. Calculated IC50 showed that the n-

butanol fraction of the seeds exhibited the highest activity with an IC50 of 0.293 mg/mL less than ascorbic acid 

with an IC50 of 0.387 mg/mL.  
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1. Introduction 
 

The use of plant extracts in the treatment of various 

diseases in humans has existed for decades, and the 

research is ongoing. Different parts of plants such as 

the leaves, stem, barks, roots, etc. are being used to 

prevent, alleviate symptoms or revert abnormalities 

in humans. Although these traditional therapies have 

been ongoing for a long time, the dangers, including 

cases of burns and intoxications have been observed 

from extracts containing very toxic and harmful 

substances. Nevertheless, these natural and 

traditional practices or therapies are in rising 

demands due to the ever-increasing and challenging 

health crisis in the world, especially in developing 

countries. In order to combat the numerous 

phenomena of bacterial resistance in humans and 

animals, new therapeutic agents must be produced 

from plants. They are at the center of multiple 

studies for their use in the treatment of several 

pathologies 1,2. M. scaber Zucc (Rubiaceae) is being 

used in traditional medicine to treat certain skin 

diseases such as eczema 3 and ringworm 4. Despite 

its use in traditional medicine, very few scientific 

studies have been conducted on this species, hence 

the importance of new research on the various organs 

(roots, stems, leaves, and seeds) of this plant. 

Therefore, the objective of this study is to determine 

the phytochemical and antioxidant properties of      

M. scaber in the extracts of the leaves, stem, roots, 

and seeds. The present work is done to contribute to 

the valorization of medicinal plants used in the Ivory 

Coast. 

 

2. Experimental 
 

2.1. Materials and methods 

2.1.1. Materials 

http://www.medjchem.com/
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2.1.1.1. Plant material 

The leaves, stems, roots, and seeds of M. Scaber 

were collected in July 2017 at Nangui Abrogoua 

University (Ivory Coast). They were identified by 

Dr. DJAH Malan Jean-Francois, Professor-

researcher, in Botany at the said University. These 

parts were washed twice with tap water, were dried 

for one month and three days. They were then 

pulverized through an artisanal mill.  

 

2.1.1.2. Technical material 

Technical equipment used: a precision balance 

(Denver, S-234 series, Max 230g), a Buchner, a UV 

lamp (254 and 366 nm), a spectrophotometer 

(AL8000Aquatic series), a rotary evaporator of 

HEIDOLPH1 type and an electric dryer. The 

deposits on thin-layer chromatography (TLC) were 

carried out on chromatographic plates bought in the 

starts (silica gel 60 F254, aluminum, 20×20 cm, 

Merck). 

 

2.1.2. Experimentation 

2.1.2.1. Extraction of secondary metabolites 

2.1.2.1.1. Maceration 

Each powdered plant material (5.00g) was macerated 

in 50.00 mL of methanol (80 %) with constant 

stirring for 24 hours. The extract was obtained 

through suction filtration and stored between 4-5ºC 

in a refrigerator. This operation was repeated twice, 

keeping the same pomace, but with a fresh solvent. 

Hydromethanol macerates were combined in 

different flasks and then concentrated under reduced 

pressure at 50°C with a rotary evaporator to give 

four crude hydromethanol extracts (leaves, stem, 

roots, and seeds) from M. scaber. After 

concentration, the resulting hydromethanol crude 

extracts were dried in an oven and then weighed 

using a precision balance (Denver, S-234 series, Max 

230g) for the calculation of the yield. These extracts 

were subsequently used to prepare selective extracts 

and carry out the different assays. 

 

2.1.2.2. Preparation of selective extracts 

Extracts from the leaves, stems, roots, and seeds 

were respectively treated with the following 

increasing polarity solvents: hexane, chloroform, 

ethyl acetate, and n-butanol. The crude 

hydromethanol extract (20.00 mL) was successively 

extracted with 3x10 mL of hexane, chloroform, ethyl 

acetate, and n-butanol. The different fractions 

obtained (hexane, chloroform, ethyl acetate, n-

butanol) were concentrated on a rotary evaporator at 

50°C and then stored in a refrigerator (4–5°C) for 

subsequent use in phytochemical screening and 

antioxidant activity. 

 

2.1.2.3. Phytochemical screening of selective 

extracts  
The different extracts obtained from hexane, 

chloroform, ethyl acetate, and n-butanol were 

identified and analyzed using Thin Layer 

Chromatography (TLC) 5-7. 

2.1.2.4. Determination of total polyphenols 

Total polyphenol content was determined using the 

colorimetric method proposed by Folin-Ciocalteu 

and used by other authors 8-11. 1.00 mL solution of 

each extract was diluted to 1/20 with distilled water. 

1.50 mL of Na2CO3 (17 %, w / v) and 0.50 mL of 

Folin-Ciocalteu reagent (0.5 N) was added to the 

resulting solution. The absorbances were determined 

at 720 nm using a spectrophotometer. The total 

phenolic content was also determined using a 

standard made up of different concentrations of 

gallic acid (y = 0.0083x + 0.0147). 

 

2.1.2.5. Determination of total flavonoids 

Total flavonoid assay was performed using the 

method proposed by Hariri et al., (1991) 12 and used 

by Kabran 8. In this method, 2 mL of each hydro-

methanol extract was diluted to 1/20 with distilled 

water and mixed with 100 μL of Neu reagent. The 

absorbance was read at 404 nm, and the result 

compared to that of quercetol taken as standard  

(0.05 mg/mL), diluted under the same conditions, 

and treated with the same amount of reagent. The 

percentage of total flavonoids was calculated in 

quercetol equivalent according to the following 

formula below proposed by Hariri et al., (1991) 12. 

 

Where; F(%) = percentage of total flavonoids;     

Aext = Absorbance of the extract; Aq = Absorbance 

of quercetol; d = dilution; Cext = Concentration of 

extract (mg/mL) 

 

2.1.2.6. 2,2-diphenyl-1-picrylhydrazyl (DPPH) 

radical scavenging activity 
The antioxidant activity of the extracts was carried 

out using the spectrophotometric method proposed 

by Popovici et al. 13 and repeated by N'Gaman, 

(2013) 11. The (2,2-diphenyl-1-picrylhydrazyl) 

DPPH• was dissolved in absolute ethanol to obtain a 

concentration of 0.02 mg/mL. Similarly, solutions of 

the extract were prepared in absolute ethanol with 

varying concentrations (0.25 mg/mL, 0.50 mg/mL, 

1.00 mg/mL, 1.50 mg/mL, 2.00 mg/mL and          

3.00 mg/mL). In a dry and sterilized test tube,       

0.50 mL of the different extract concentrations was 

mixed with 1.50 mL of the solution of DPPH at       

30 minutes interval. The resulting mixture was 

thoroughly mixed and placed in the dark for            

15 minutes. The absorbance of the mixture was 

measured using a spectrophotometer 517 nm 

(maximum wavelength of DPPH•). The absorbance 

was measured at 3 minutes’ interval for 15 minutes. 

This process was repeated for the different extract 

solutions. Ascorbic acid (vitamin C) was used as a 

reference for positive control. The scavenging effect 

was calculated as: 

% I= (A0-A1) × 100/A0 
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Where A0 = absorbance of the control;                       

A1 = absorbance of the extract. 

A standardized graph of the extract concentration 

versus the scavenging activity was plotted to 

extrapolate the concentration efficiency of the plant 

extract at 50 % reduction of DPPH (IC50) 8. 

 

3. Results and discussion 
 

3.1. Phytochemical Screening 

3.1.1. Hexane extract 

In this method, family-specific reagents were used to 

determine large families of secondary metabolites. 

Steroids were determined using the Godin's reagent. 

This was seen as purple or brown spots in the visible 

region 8. According to Lagnika (2005) 14 and Kabran 

(2014) 8, sterols are identified using the Libermann-

Burchard reagent as brown and green spots in the 

visible region, and yellow and yellow-green spots in 

the UV region at 366 nm. Similarly, terpenes are 

identified as blue and purple spots in the visible 

region. Reports from Ogunleye et al. also confirmed 

these results., (2019) 15 with ethanol extract of         

M. scaber leaves. 

In addition, solutions of methanol containing 5 % 

KOH were used to determine coumarins. It was 

observed that only extracts from the roots confirm 

the presence of coumarins seen as a blue spot           

(Rf = 0.53) in the UV region at 366 nm, as approved 

by Ladiguina et al. 16. The other plant extracts 

(seeds, stems, and leaves) do no show the presence 

of coumarins, but they contain sterols and terpenes, 

as shown in Table 1.  

 

Table 1. Phytochemical constituents of hexane extract of leaves, stems, roots, and seeds of M. scaber. 

Secondary metabolites leaves stems roots seeds 

Sterols and terpenes + + + + 

Coumarins - - + - 

(+) = presence; (-) = absence 

 

3.1.2. Chloroform extracts 

Specific reagents were used to identify the different 

large families of secondary metabolites. 

Dragendorff reagent was used to determine the 

presence of alkaloids in the extracts. After treating 

the different extracts of chloroform with Dragendorff 

reagent, no spot was observed on the 

chromatographic plate, indicating the absence of 

alkaloids. In addition, the Neu reagents, in 

combination with AlCl3, were used to determine the 

presence of flavonoids in the different plant extracts. 

Our results indicate the presence of flavonoids in all 

the plant extracts (leaves, stem, roots, and seeds) 

observed as blue spots on the chromatographic plates 

with Rf values of 0.71 and 0.63. These results are in 

agreement with previous reports by Ogunleye               

et al. 15. This also confirms the presence of flavones 

and isoflavones, as previously reported 11,14,17-21. 

Similarly, the different plant extracts (leaves, stem, 

roots, and seeds) obtained from methanol in 5 % 

KOH reveal the presence of coumarins with Rf value 

of 0.76. The results are summarized in Table 2. 

 

Table 2. Phytochemical constituents of chloroform extracts of leaves, stem, roots, and seeds of M. scaber. 

Secondary metabolites leaves stems roots seeds 

Coumarins + + + + 

Flavonoids + + + + 

Alkaloids - - - - 

(+) = presence; (-) = absence 

 

3.1.3. Ethyl acetate extracts 

To determine organic compounds present in the 

extract from ethyl acetate, 3:0.2 (v/v) AcOEt/AcOH 

solvent mixture was used as the extracting solvent. 

The results show the presence of flavonoids in all the 

extracts and no alkaloids even after using 

Dragendorff reagent, which is specific to alkaloids 

(Table 3) 14. This result is contrary to previous 

reports from Ogunleye et al. 15. 

 

Table 3. Phytochemical constituents of ethyl acetate extract of leaves, stem, roots, and seeds of M. scaber. 

Secondary metabolites leaves stems roots seeds 

Flavonoids + + + + 

Alkaloids - - - - 

(+) = presence; (-) = absence 
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3.1.4. n-butanol extracts  

The EtOAc/EtOH/AcOH/H2O solvent system in the 

ratio 4: 0.6: 0.5: 0.5 v / v / v / v was used to analyze 

the extracts prepared from n-butanol. After carrying 

out the phytochemical screening on the extracts, 

results reveal the presence of tannins, polyphenols, 

flavonoids, and coumarins in all the extracts             

(Table 4). Summarily, TLC analysis on the extracts 

prepared from hexane, chloroform, ethyl acetate, and 

n-butanol, reveal the presence of sterols, terpenes, 

coumarins, flavonoids, tannins, and polyphenols. 

  

Table 4. Phytochemical constituents of n-butanol extracts of leaves, stem, roots, and seeds of M. scaber. 

Secondary metabolites leaves stems roots seeds 

Coumarins + + + + 

Flavonoids + + + + 

Tannins and polyphenols + + + + 

(+) = presence; (-) = absence 

 

3.2. Total polyphenol content 

Results of the total polyphenol content in the plant 

extracts using hydromethanol as extracting solvent 

are presented in Figure 1.  

From the results, the total polyphenol content in the 

crude extracts of M. scaber indicated that all the 

extracts (leaves, roots, seed, and stem) contain 

polyphenols ranging from 174.059 to 488.291           

± 1.205 μg GAE/g of the dry matter. The leave 

extracts of M. Scaber contain the highest amount of 

polyphenols (488.291 ± 1.205 μg GAE/g), followed 

by extracts from the seeds (344.277 ± 0.696 μg 

GAE/g) and then the stems (237.538 ± 1.205 μg 

GAE/g), with the roots containing the least amounts 

of polyphenols (174.059 ± 1.840 μg GAE/g). These 

results are significant and consistent with a previous 

study carried out with Butanol-HCl 17,22,23. Besides, 

these reports have confirmed that polyphenols 

possess numerous pharmacological and biological 

properties, including their use as antioxidants, anti-

bacterial, anti-inflammatory agents, etc. Derivatives 

of polyphenols such as tannins and flavonoids have 

been used as antioxidants to fight against certain 

body disorders caused by oxidative stress 24-26. 

 

Figure 1. Total polyphenols content in different plant extracts of M. scaber 

F= leaves, T = stem, R= root, G= seeds 

 

3.3. Total flavonoid content 

Total flavonoid contents in the extracts of leaves, 

stems, roots, and seeds of M. scaber with methanol 

used as the extracting solvent are presented in  

Figure 2. Similarly, flavonoids are unevenly 

distributed in M. scaber plant with percentages 

ranging from 0.6166 ± 0.0001 % - 1.6236 ± 0.0317 

%). The highest flavonoids content are found in the 

leaves (1.6236 ± 0.0317 %), followed by the seeds 

(1.3780 ± 0.0248 %), the stem (0.7812 ± 0.0135 %), 

with the roots having the least amounts of flavonoids 

(0.6166 ± 0.0001 %). These results are in agreement 

with earlier results from Kambo et al., (1999) 27. 

The increased flavonoid content in the leaves and 

seeds can be attributed to their exposure to sunlight 

compared to other parts of the plant 10,11. 
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Figure 2. Total flavonoids content of different parts of M. scaber 

F: Leaves; T: Stem; R: Roots and G: Seeds 

 

3.4. 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical 

scavenging activity of n-butanol extracts 

Figure 3 represents the inhibition of the various 

extracts with n-butanol in relation to the behavior of 

DPPH●. These extracts were incubated at 3 minutes 

interval for 15 minutes. The different methods used 

are the FRAP method, the ORAC, and the radical 

DPPH● method 28. The preference for the radical 

scavenging DPPH● method in the determination of 

antioxidant activity in compounds or extracts is due 

to its simplicity and ease of use, its speed, and the 

formation of a stable radical 29. The antioxidant 

properties of the extracts were determined with 

reference to ascorbic acid (vitamin C), which is 

considered a natural oxidant. The results revealed 

that all the extracts exhibited anti-radical effects as a 

function of time. An increase or a decrease in the 

percentage of inhibition was observed every              

3 minutes. Similarly, the rate of inhibition also varies 

as a function of time. This trend was also observed in 

ascorbic acid (vitamin C), which is the reference 

molecule with a radical-activity value of 96.617 %.  

In the n-butanol extracts, the radical scavenging 

activity was 90.57 % and 83.67 % in the leaves and 

seeds, respectively. These results are in agreement 

with those obtained by TLC. From   Figure 3, it is 

seen that the antioxidant activity in the extracts is 

similar to those observed in vitamin C. In general, 

results of anti-radical activity using the 

spectrophotometer were in agreement with the assays 

of total polyphenols and total flavonoids 28. In 

addition, our study revealed the behavior of DPPH 

on our hydromethanol extracts as a function of time. 
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Figure 3. DPPH radical scavenging activity of n-butanol extracts of leaves, stem, roots, and seeds of M. scaber 

 

3.4.1. Determination of inhibition concentrations 

(IC50) 

The inhibition concentration (IC50) is defined as the 

concentration of a compound at 50 % efficacy in 

inhibiting a biological function. The effectiveness of 

a compound in inhibiting a biological function is 

inversely related to its IC50.  The lower the IC50 of a 

compound, the higher its ability to inhibit a 

biological function and vice versa 30. The antioxidant 

activity of the extracts was determined from the IC50 

in comparison to the standard (vitamin C). The 

efficient concentration of the plant extract to which 

50 % of the DPPH has been reduced (IC50) was 

determined graphically from the graph of the 

standardized extract concentration versus the 

scavenging activity. 

The results obtained showed that the seed extracts 

prepared from n-butanol fraction exhibit the most 

crucial activity with an IC50 lower than that of 

ascorbic acid. This implies that flavonoids, which are 

abundant in the seeds, have the highest antioxidant 

activity 31-33. 

 

Table 5. IC50 values for n-butanol, ethyl acetate extracts, and vitamin C. 

 

Extracts              Time 

(mg/mL) 

3 min 6min 9 min 12 min 15 min 

n-butanol leaves 1.21 1.23 1.79 1.76 1.85 

n-butanol stem 1.39 1.37 1.33 1.35 1.29 

n-butanol roots 0.79 0.73 0.76 0.72 0.99 

n-butanol seeds 0.27 0.25 0.24 0.23 0.29 

AcOEt leaves 1.59 1.77 1.73 1.81 1.45 

AcOEt stem 0.95 0.85 0.59 0.81 0.80 

AcOEt roots 0.79 0.76 0.72 0.73 0,99 

AcOEt seeds 0.49 0.48 0.47 0.48 0.39 

Vit. C 0.35 0.36 0.37 0.36 0.39 

 

4. Conclusion 
 

The present study is, therefore, an essential 

contribution to the chemistry of Mitracarpus scarber 

Zucc. (Rubiaceae), to understand the effects of the  

use of this plant in the treatment of certain diseases 

in the Ivory Coast. 

The phytochemical and antioxidant activities of 

different parts of the plant were successfully 

analyzed, M. scaber. Hexane, chloroform, ethyl 
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acetate and n-butanol extracts of the plant leaves, 

stem, roots, and seeds contain flavonoids, coumarins, 

tannins, sterols, polyphenols, and terpenes. Our 

results show high amounts of polyphenols and 

flavonoids in the leaves and seeds of the plant. The 

total flavonoid assay revealed a high content in the 

leaves (1.624 ± 0.032 %).  This can be attributed to 

their frequent exposure to sunlight compared to the 

other parts of the plant. Our comparative studies 

indicate an uneven distribution of secondary 

metabolites in the different parts of the plant-with 

secondary metabolites being absent in some parts. 

Besides, the studies of the antioxidant activities by 

DPPH● (2,2-diphenyl-1'-picrylhydrazyl) method 

showed a significant effect compared to vitamin C 

(96.62 %). The percentages of inhibition are 

respectively 89.82 % and 82.3 % for ethyl acetate 

extracts of the leaves and seeds. The DPPH· 

spectrophotometric tests revealed that the leaves and 

seeds of the plant with higher contents in 

polyphenols and flavonoids also have good 

antioxidant activity. 

In several serious diseases, notably, those linked to 

aging, oxidative stress is the primary triggering 

factor. Since the n-butanol extract has shown good 

antioxidant activity by the DPPH method, it would 

be essential for us to confirm the antioxidant activity 

by performing other methods such as the Frap and 

Abts methods. The use of this plant could help us in 

the prevention of certain diseases linked to oxidative 

stress. Subsequently, we will perform biological 

antifungal and antibacterial tests to confirm the 

traditional use of the plant. 
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