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Chemical composition and antioxidant activity of 2 

Dialiumguineense fruit (Fabaceae) from Côte d'Ivoire 3 

 4 

 5 
Abstract : This study is devoted to the phytochemical analysis of ofDialiumguineense fruit, which is 6 
particularly popular in urban areas in Côte d'Ivoire. Despite its high consumption, there is still little 7 
information about its potential. To assess and identify the levels of various secondary metabolites, 8 
hydromethanolic extracts of the pulp, kernel, and shell of D. guineense fruit were analyzed via qualitative 9 
and quantitative methods (colorimetric and TLC tests) : total phenols (40.201 ± 1.8 ; 509.023 ± 14.5 and 10 
194.368 ± 2.2 µg EAG/g dry extract), flavonoids (58.958 ± 6.1 ; 216.771 ± 21.7 and 238.385 ± 6.2 µg EC 11 
/g dry extract), condensed tannins (264.167 ± 13.9 ; 411.667 ± 25.8 and 282.500 ± 5.2 µg EC/ mg dry 12 
extract) and hydrolysable tannins (0.44 ± 0.03 %; 0.21 ± 0.02 % and 0.30 ± 0.03 %). Furthermore, the 13 
analysis of antioxidant potential (DPPH and FRAP) showed satisfactory activity overall, with special 14 
attention given to the kernel and shell. These results indicate that the fruit of D. guineense could be 15 
viewed as a potential source of antioxidant compounds that can help prevent or fight various pathologies 16 
associated with oxidative stress. 17 
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1. Introduction 43 
 44 
Dialiumguineense, commonly referred to as black tamarind or velvet tamarind, is an endangered 45 
plant species that is widely used by people in Côte d'Ivoire [1, 2]. Despite the high level of 46 
consumption, this species has not undergone any studies. [3] has conducted research on the 47 



shell, pulp, and kernel of this fruit, which is why. The results reveal the presence of various 48 
minerals, with a particularly high concentration of calcium (Ca), potassium (K) phosphorus (P) 49 
and magnesium (Mg). Despite not being factored into men's eating habits, the kernel is a 50 
significant protein source (23.58 ± 1.18%) in comparison to other parts of the fruit. In terms of 51 
energy utilization, the pulp, kernel, and shell can generate 317.01 ± 0.14 kcal/100g, 364.47 ± 52 
0.35 kcal/100g, and 351.02 ± 0.32 kcal/100g, respectively. The kernel contained 56.79 ± 1.22 53 
g/100 g of carbohydrates, while the pulp had 70.15 ± 0.9%, and the shell had 79.44 ± 0.7%. The 54 
hull had a significant amount of total fiber (30.14 ± 0.02%). The anti-nutritional elements were 55 
found to be only in the kernel (14.83 ± 0.07 mg/100g), and oxalates were found in all parts of the 56 
fruit through the evaluation of the anti-nutritional elements. With this information, the 57 
understanding of D. Guineans in Côte d'Ivoire is enhanced and new opportunities for this fruit's 58 
development are opened up [4–6] Incorporating antioxidant-rich food supplements into our diet 59 
is essential to combat these conditions [7]. Synthetic antioxidants have been criticized for their 60 
potential toxic risks [8]. Many researchers are investigating antioxidant molecules that come 61 
from nature for this reason. D. guineense has been studied in various regions, particularly in 62 
Nigeria, and it has been found to have phytocompounds with interesting potential [9, 10]. D. 63 
guineense has the potential to be a promising source of antioxidant substances. The aim of this 64 
study is to examine the shell, kernel, and pulp of the fruit of D. guineense from Côte d'Ivoire's 65 
chemical composition and antioxidant potential. 66 
 67 
2. Materials and methods 68 

2.1. Plant material 69 
Dialiumguineense fruits (Figure 1A) were collected in March 2020 in Dimbokro (6°39‘ north, 70 
4°42’ west), a town in the N'Zi region of central Côte d'Ivoire. They were identified by an 71 
ethnobotanist from Nangui ABROGOUA University and then certified at the Centre National de 72 
Floristique in Abidjan in accordance with existing herbariums (N°UCJ009331). After collection, 73 
the fruits were cleaned and shelled. The various resulting parts (pulp, kernel and shell) (Figure 74 
1(B-D)) were dried in an air-conditioned room (18°C) for 21 days, then reduced to powder using 75 
an electric grinder. 76 

 77 
 78 

Figure 1:Unhulled fruit (A), pulp (B), kernels (C) and shells (D) of Dialiumguineense 79 
(Photo taken by ADOPO in 2020) 80 

2.2. Methods 81 
2.2.1. Preparation of samples 82 
100 g of powder from each part of the fruit was macerated in 600 mL of methanol (MeOH, 3 × 24 83 
h) at room temperature (25°C) with continuous stirring. After vacuum filtration, the filtrates were 84 
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combined and concentrated using a rotary evaporator (Büchi RII) at 40°C. The aqueous extracts 85 
obtained were kept in a refrigerator (4°C) for 24 h, in order to precipitate the lipophilic 86 
compounds. Once the lipophilic compounds had been removed by decantation, part of the 87 
aqueous extracts were oven-dried at 45°C until the dry hydromethanolic crude extracts were 88 
obtained, which were used for phytochemical screening using colour reactions, quantitative 89 
analysis and antioxidant potential studies. The second part of the aqueous extracts was 90 
successively exhausted in solvents of increasing polarity (3×50 mL): hexane (n-C6H14), 91 
chloroform (CHCl3), ethyl acetate (AcOEt) and n-butanol (n-BuOH). The selective extracts 92 
obtained were used for phytochemical screening by thin-layer chromatography (TLC).  93 

2.2.2. Qualitative analysis  94 

The chemical composition of every part of the D. guineense fruit was determined through 95 
qualitative analysis. To achieve this, colorimetric tests and TLC were employed [11–18]. 96 

2.2.3. Quantitative analysis 97 
The content of certain compounds in each part of the D. guineense fruit was evaluated through 98 
quantitative analysis using spectrophotometry. The Folin-Ciocalteu colorimetric method was 99 
used to determine the total phenols [12, 19, 20]. Aluminum chloride method was used to 100 
estimate the total flavonoid levels [21, 22]. The vanillin hydrochloride assay was used to 101 
determinate condensed tannins [22-24] method was used to evaluate the level of hydrolysable 102 
tannins.  103 

2.2.3.1.Study of antioxidant potential  104 
DPPH test [25-27] and FRAP method [28, 29] were used to assess the free radical scavenging 105 
capacity of the various parts of D. guineense fruit. 106 

2.2.4. Statistical analysis 107 
Statistical analyses were performed using IBM SPSS Statistics version 22 software. Assay 108 
results, expressed as the mean of six trials ± standard deviation, were subjected to a one-factor 109 
ANOVA at the 5% threshold. Tukey's test (verified homoscedasticity) and Tamhane's T2 test 110 
(unverified homoscedasticity) were used as post hoc tests, when the ANOVA test led to 111 
significant differences between means. These tests make it possible to group the different 112 
means into homogeneous subsets. Finally, the Pearson test was applied to establish the 113 
correlations between the different levels obtained. 114 

3. Results and discussions 115 

3.1. Chemical composition of the different parts of the D. guineense fruit 116 

Several secondary metabolites were discovered during phytochemical screening using 117 
colorimetric tests (Table I). FeCl3 solution was used to identify polyphenols in all parts of D. 118 
Guineans fruit. Kernel and pulp extracts had intense blue-black coloration, while the shell 119 
extracts had green-black coloration, suggesting a significant presence of these compounds in 120 
these partsDifferent classes of flavonoids could be identified by detecting flavonoids in all three-121 
study media using Shinoda, ammonia, and vanillin tests. According to [17], flavones and 122 
flavonols can be detected by a yellow color at room temperature or a red-orange color when 123 
heated by ammonia test, which can be verified by Shinoda’s test. The presence of flavonoids is 124 
confirmed by a positive result observed with vanillin. All parts of the fruit contain tannins, 125 



coumarins, sterols, and turbans. Saponins were detected with foam indices of 100, 125 and 200 126 
for the pulp, kernel and shell respectively.  The kernel and shell showed positive results from 127 
Borntraëger reagent, which suggests that quinones are present, as well as alkaloids detected by 128 
the Dragendorff and Wagner reagents. In spite of this, cardiotonic glycosides were not present in 129 
all parts of the fruitAccording to studies on the species in Nigeria, which [30]observed in 130 
ethanolic, methanolic, and aqueous extracts, these results agree with those of other studies. 131 

Table I: Compounds detected in different parts of D. guineense fruit 132 

 Pulp Kernel Shell 
Polyphenols + + + 

Flavonoïds 
Shinoda’s test + + + 
Ammonia test  + + + 
Vanillin test  + + + 

Coumarins  + + + 
Tannins  + + + 

Alcaloïds 
Dragendorff’s test - - + 
Wagner’s test - + + 
Picric acid test - - - 

Sterols and terpenes + + + 
Quinones - + + 
Saponins +(Im = 100) +(Im = 125) +(Im = 200) 
Cardiotonic glycosides - - - 

+ :  Positive test; - : Negative test 133 

In the end, the fruit of D. guineense has phytocompounds that have the potential to be beneficial 134 
for the body. The kernel and shell, which are often ignored by the public, could have potential 135 
uses in other fields because of their intriguing chemical composition.  136 

3.2. TLC profiles of selective extracts 137 

The presence of various phytocompounds, including sterols, terpenes, coumarins, flavonoids, 138 
tannins, and anthocyanins, was uncovered through TLC screening of D. Guineans shell (Coq), 139 
kernel (Noy), and pulp (Pul) (Tables II and III). To study the migration of compounds, present in 140 
hexane and chloroform extracts, solvent gradients containing n-C6H14/CHCl3/AcOEt (4:10:1, 141 
V/V/V) and (6:10:6, V/V/V) were used. To determine what compounds were in the ethyl acetate 142 
and n-butanol extracts, the AcOEt/CHCl3/EtOH/ (V/V/V) mixture was employed. Different 143 
developers were used to identify the compounds. Liebermann-Bürchard reagent was utilized to 144 
view sterols, which appeared brown and green to the naked eye and yellow and yellow-green 145 
under UV at 365 nm (Figure 2A). So, these compounds were revealed in hexanolic and 146 
chloroform extracts from shells (Rf = 0.34) and (Rf = 0.19; 0.26; 0.4 and 0.8), kernels (Rf = 0.32; 147 
0.6 and 0.92) and (Rf = 0.12; 0.23; 0.62 and 0.88) and pulps (Rf = 0.3 and 0.81) and (Rf = 0.72; 148 
0.8 and 0.92) respectively. The same developer was used to detect terpenes, in particular 149 
triterpene genins[18, 31], which appear as blue and purple spots to the naked eye, and orange-150 
yellow spots under UV light at 365 nm for lupane-type triterpene genins. Terpenes are revealed 151 
in hexanolic extracts: Coq (Rf = 0.08; 0.14; 0.2; 0.34; 0.4; 0.5; 0.6; 0.7 and 0.9), Noy (Rf = 0.08; 152 
0.14; 0.2; 0.3; 0.45; 0.6; 0.7 and 0.81) and Pul (Rf = 0.08; 0.2; 0.3; 0.41; 0.5; 0.54; 0.56; 0.64; 153 



0.7 and 0.9) (Figure 2A) and chloroformic : (Coq (Rf = 0.19; 0.22; 0.3; 0.4; 0.54; 0.62; 0.71; 0.86; 154 
0.89 and 0.94), Noy (Rf = 0.71; 0.88; 0.91 and 0.94) and Pul (Rf = 0.12; 0.27; 0.35; 0.57; 0.67; 155 
0.72; 0.81; 0.88 and 0.92)). The sulphuric vanillin solution was employed to show the presence 156 
of terpenes, which can be detected by looking at them in violet, pink, and orange and under UV 157 
light at 365 nm. In hexane extracts, terpenes were observed at the following Rf values: 0.08; 158 
0.14; 0.2 and 0.46 (Coq), 0.08; 0.27; 0.5; 0.6; 0.7 and 0.92 (Noy) and 0.08; 0.3; 0.41; 0.5; 0.56; 159 
0.64 and 0.8 (Pul). In chloroform extracts, they are found at Rf values: 0.08; 0.16; 0.62; 0.71 and 160 
0.86 (Coq) and 0.12 and 0.88 (Pul). Sulphuric vanillin was also used to confirm the existence of 161 
sterols [31] in the various parts of the D. guineense fruit, visible as blue spots to the naked eye 162 
and under UV light at 365 nm. The Rf values in the hexanic extracts are: 0.21; 0.62 and 0.8 163 
(Coq), 0.27 and 0.8 (Noy) and 0.32; 0.64 and 0.8 (Pul). In chloroform extracts, they are at Rf: 164 
0.26; 0.37 and 0.88 (Coq), 0.84 and 0.88 (Noy) and 0.8 (Pul). Flavonoids were identified using 165 
ammonia vapour and aluminum chloride solution (1 The flavonoids are made yellow by this 166 
solution, and it can vary in coloration from blue to brown or yellow-green under UV 365 nm [11, 167 
31]. In chloroform extracts, they are visible at Rf values of 0.06; 0.17; 0.4; 0.49; 0.54; 0.86 and 168 
0.89 (Coq), at 0.12; 0.23; 0.29; 0.59 and 0.82 (Noy) and at 0.12; 0.35; 0.4; 0.57; 0.85; 0.88 and 169 
0.9 (Pul (Rf) (Figure 2B), in ethyl acetate extracts, the Rf values are: 0.1; 0.19; 0.27; 0.34; 0.42; 170 
0.56; 0.6; 0.7 and 0.79 (Coq), 0.19; 0.29; 0.4; 0.46; 0.61 and 0.79 (Noy) and 0.08; 0.19; 0.55; 171 
0.66; 0.8 and 0.9 (Pul) and in the n-butanolic extracts the Rf values are 0.06; 0.11; 0.16; 0.2; 172 
0.25; 0.31; 0.45; 0.59; 0.67; 0.74 and 0.8 (Coq), 0.17; 0.31; 0.41 and 0.49 (Noy) and 0.1; 0.1; 173 
0.2; 0.6 and 0.8 (Pul). In the presence of ammonia vapour, flavonoids are visible as yellow and 174 
green to the naked eye and under UV 365 nm [32]. This is the case in the chloroform extracts: 175 
Coq (Rf = 0.06; 0.21; 0.49 and 0.59), Noy (Rf = 0.12; 0.25; 0.4; 0.87 and 0.91) and Pul (Rf = 176 
0.12; 0.22; 0.29; 0.35; 0.75 and 0.88) (Figure 2B); ethyl acetate: Coq (Rf = 0.07; 0.17; 0.34; 0.49 177 
and 0.62), Noy (Rf = 0.12 and 0.69) and Pul (Rf = 0.1; 0.45; 0.56; 0.71; 0.77 and 0.9) and n-178 
butanol extracts : Coq (Rf = 0.16; 0.31; 0.5 and 0.75), Noy (Rf = 0.19; 0.41; 0.5 and 0.6) and Pul 179 
(Rf = 0.75)). In addition, ammonia vapour revealing blue or violet coloration indicates the 180 
presence of anthocyanins [11] in chloroform extracts at the following Rf values: 0.87 and 0.91 181 
(Noy) and 0.88 (Pul) (Figure 2B); in ethyl acetate extracts, they are at Rf 0.22 and 0.86 (Coq), 182 
0.19; 0.36 and 0.42 (Noy) and 0.66 (Pul) and in n-butanoic extracts, they are at the following Rf 183 
values: 0.07; 0.12 and 0.21 (Coq), 0.06; 0.08; 0.14 and 0.27 (Noy) and 0.12 and 0.89 (Pul (Rf). 184 
Yellow spots observed with the naked eye using a 5% methanolic KOH solution indicate the 185 
presence of coumarins. This yellow coloration can intensify or diversify under UV/365 nm light. 186 
In chloroform extracts, coumarins are visible at the following Rf values: 0.06; 0.12; 0.3; 0.3; 0.47; 187 
0.54 and 0.69 (Coq), 0.06; 0.12; 0.25; 0.5 and 0.82 (Noy), and 0.06; 0.12; 0.35; 0.47; 0.85 and 188 
0.9 (Pul) (Figure 2B). In ethyl acetate extracts, Rf values were: 0.14; 0.19; 0.22; 0.3; 0.41; 0.51 189 
and 0.6 (Coq), 0.5; 0.7 and 0.85 (Noy), and 0.08; 0.12; 0.22; 0.26; 0.82 and 0.9 (Pul). In n-190 
butanol extracts, coumarins appeared at the following Rf values: 0.11; 0.16; 0.2; 0.25; 0.32; 191 
0.45; 0.6; 0.69 and 0.75 (Coq), 0.27; 0.4 and 0.5 (Noy), and 0.07; 0.29; 0.4 and 0.76 (Pul). 192 
Tannins were detected with a 2% (w/v) FeCl₃ aqueous solution, appearing as grey or brown 193 
stains [31, 33] in ethyl acetate extracts at Rf: 0.08; 0.19; 0.22; 0.31 and 0.71 (Coq), 0.24 (Noy), 194 
and 0.71 (Pul) (Figure 2C). In n-butanol extracts, the Rf values for tannins are: 0.16 and 0.25 195 
(Coq), and 0.27 and 0.4 (Noy). 196 



Table II: Compounds identified in the hexanolic and chloroform extracts of the different 197 
parts of the D. guineense fruit. 198 

Solvents Extracts Possible compounds : [Rf], Colour, Developer 

H
ex

an
e 

Pul 

Sterols : [0.3],Bre ; [0.32 ; 0.64],Ba ;[0.81],Vee , Ba  

Terpenes : [0.08],J-Ore, Ved, Via  ; [0.2],J-Ore, [0.3],J-Ore, Via  ; [0.41],J-Ore, 
Ora ; [0.5],J-Ore, Vea ; [0.54],Re ;  [0.56],Re, Roa ;[0.64],J-Ore, Ora ; [0.7],J-Ore ; 
[0.8],Roa ;[0.9],J-Ore 

Noy 
Sterols : [0.32 ; 0.6 ; 0.92],Bre ; [0.27 ; 0.8], Ba 
Terpenes : [0.08],J-Ore, Via ; [0.14],J-Ore ; [0.2],J-Ore ;  [0.27],Via ; [0.32 ; 
0.45],J-Ore ; [0.5],Via ;  [0.6],J-Ore, Via ; [0.7],Vie, a ; [0.81],J-Ore ; [0.92],J-Ora 

Coq 
Sterols : [0.34], Bre ; [0.21 ; 0.62 ; 0.8],Ba 
Terpenes : [0.08 ; 0.14 ; 0.2],J-Ore, Viea ; [0.34 ; 0.4],J-Ore ; [0.46],Via ; [0.5 ; 
0.6 ; 0.7],J-Ore  ; [0.9],J-Ore 

C
hl

or
of

or
m

 

pul 

Sterols :[0.72 ; 0.8 ; 0.92],Bre ; [0.8],Bre, Ba 
Terpenes :[0.12], J-Ore, Ba ; [0.27 ; 0.35],J-Ore ;[0.57 ; 0.67 ; 0.72 ; 0.81 ; 
0.92],Be ; [0.88],Be, Ba 
Flavonoïds : [0.12],Veb, Jf ; [0.22 ; 0.29], Jf ; [0.35],Bb, Vef ; [0.47], Bb ; 
[0.57],Jb ; [0.75], Vef ; [0.88], Bb, Bf ; [0.9],Jb 

Anthocyanins : [0.87],Bf 
Coumarins : [0.06],VeC ; [0.12 ; 0.35],JC ; [0.47],VeC ; [0.54],BC ; [0.85 ; 0.9],JC 

Noy 

Sterols : [0.12],J-Vee ; [0.23; 0.62],Vee ; [0.84],Ba ; [0.88],Je, Ba  
Terpenes :[0.71 ; 0.88], J-Ore  ; [0.91],Be ; [0.94], J-Ore 
Flavonoïds : [0.12],Veb,Jf; [0.23],Veb ; [0.25],Jf ; [0.29],Veb ; [0.4],Vef ; 
[0.59],Jb ; [0.82],Bb ; [0.87],Bf ; [0.91],Bf 

Anthocyanins : [0.87 ; 0.91],Bf 
Coumarins : [0.06],VeC ; [0.12 ; 0.25 ; 0.5],JC ; [0.4],BC ; [0.82],VeC ; [0.91 ],BC 

Coq 

Sterols : [0.19],Bre ; [0.26],Vee, Ba ;[0.37 ; 0.88],Ba ; [0.4 ; 0.8],Bre   
Terpenes :[0.08 ; 0.16],Be,Ora ; [0.19 ; 0.22 ; 0.3 ; 0.4],Be ;[0.62 ; 0.71 ; 0.86], 
Be, Ora ; [0.54 ; 0.89 ; 0.94],J-Ore   
Flavonoïds : [0.06],Jb,f ; [0.17],Bb ; [0.21],Jf ; [0.4],Bb ;  [0.49],Veb,f ; [0.54],Jb ; 
[0.59],Jf ; [0.86],Jb ; [0.89],Bb 
Coumarins : [0.06 ; 0.12],VeC ; [0.3 ; 0.35],JC ; [0.47 ; 0.54 ; 0.69],JC ; 
[0.88],RC 

a : compounds developed with sulfuric vanillin; b: compounds developed with aluminum chloride (AlCl3); c: 199 
compounds developed with 5% potassium hydroxide (KOH); e: compounds developed with 1% Liebermann-Bürchard 200 

reagent ; f: compounds developed with ammonia vapour (NH3). 201 
B: blue, Br: brown, J: yellow, Or: orange, R: red, Ro: pink, Ve: green, Vi: violet or purplish. 202 

 203 
 204 
 205 
 206 
 207 

Table III: Compounds identified in ethyl acetate and n-butanol extracts of different parts 208 
of D. guineense fruit. 209 

Solvents Extracts Possible compounds : [Rf], Colour, Developer 



Et
hy

l a
ce

ta
te

  
Pul 

Flavonoïds : [0.08 ; 0.19],Jb ; [0.1],Jf ; [0.45 ; 0.56],Jf ; [0.55],Veb ; [0.66],Veb, 
Pf; [0.71 ; 0.77],Vef ; [0.8],Veb ; [0.9],Veb,f 

Anthocyanins : [0.66],Vif 
Coumarins : [0.08 ; 0.12 ; 0.22 ; 0.26],JC ; [0.71],PC ; [0.82],JC ; [0.9],VeC 
Tannins : [0.7],Grg 

Noy 

Flavonoïds : [0.12],Vef ; [0.19],Jb, Pf ; [0.29],Jb, Pf ; [0.36],Pf ; [0.4],Pb,f ; 
[0.46],Jb ; [0.54],Pf ; [0.61 ;0.79],Jb ; [0.69],Vef 

Anthocyanins : [0.19 ; 0.36 ; 0.42],Vif 
Coumarins : [0.06 ; 0.15 ; 0.29 ; 0.4],PC ; [0.5],VeC ; [0.6],GrC ; [0.7],VeC ; 
[0.81],JC 
Tannins : [0.11 ; 0.15],Rog ; [0.24 ; 0.42],Grg 

Coq 

Flavonoïds : [0.07 ; 0.17],Jf ; [0.1],Jb ; [0.19 ; 0.27],Veb ; [0.22],Bf ; 
[0.34],Veb,f ; [0.42],Jb ; [0.56],Bb ; [0.49 ; 0.62],Jf; [0.6],Veb ; [0.66 : 0.75],Pf ; 
[0.7],Jb ; [0.79],Bb ; [0.86],Bf 
Coumarins : [0.14 ; 0.19 ; 0.22],JC ; [0.31],VeC ; [0.41 ; 0.51 ; 0.6],JC ; [0.69 ; 
0.71],PC ; [0.8 ; 0.9],JC 

Anthocyanins : [0.22 ; 0.86],Bf 
Tannins : [0.08 ; 0.19 ; 0.22 ; 0.3 ; 0.71],Grg ; [0.29 ; 0.36],Rog ; [0.4],Bg ; 
[0.5 ; 0.6]Rog 

n-
bu

ta
no

l 

Pul 
Flavonoïds : [0.1],Bb,f ; [0.15 ; 0.2],Veb ; [0.6],Bb ; [0.75],Jf ; [0.89],Vif 

Anthocyanins : [0.12],Bi ; [0.89],Vif 
Coumarins : [0.07 ; 0.29 ; 0.4],VeC ; [0.2 ; 0.47 ; 0.62],BeC 

Noy 

Flavonoïds : [0.06 ; 0.08 ; 0.14],Pf ; [0.17],Jb ; [0.19],Vef ; [0.27],Pf ; [0.3],Jb ; 
[0.41],Veb, Jf ; [0.49],Jb ; [0.5],Vef ; [0.6],Jf 

Anthocyanins : [0.06 ; 0.08 ; 0.14 ; 0.27],Vif 
Coumarins : [0.08],Pf ; [0,1]JC,f ; [0,14],Pf ; [0,2],JC, Vef ; [0,27],JC, Pf ; 
[0,4],Vef, J-Vef ; [0,47],JC ; [0,61],VeC ; [0,81],Jf 
Tannins : [0,27 ; 0,4],Grg ; [0,47],Bg ; [0,55],Org 

Coq 

Flavonoïds : [0,06],Jb, Bf; [0.12],Bb,f ; [0.16],Veb,f ; [0.2],Bb,f ; [0.31 ; 0.5],Jf ; 
[0.25 ; 0.31 ;0.45 ; 0.59],Veb ; [0.67],Jb ; [0.75],Veb,f ; [0.8],Bb 

Anthocyanins : [0.07 ; 0.12 ; 0.21],Bf 
Coumarins : [0.07],VeC ; [0.2],BC ; [0.29 ; 0.4],VeC ; [0.47 ; 0.62],BC ; 
[0.76],JC 
Tannins : [0.16 ; 0.25],Grg ; [0.69],Beg 

b: compounds developed with aluminium chloride (AlCl3); c: compounds developed with 5% potassium 210 
hydroxide (KOH); f: compounds developed with ammonia vapour (NH3); g: compounds developed with 2% 211 

iron chloride (FeCl3). 212 
B: blue, Gr: grey, J: yellow, Or: orange, P: purple, Ro: pink, Ve: green, Vi: violet or purplish. 213 

 214 



 215 
Figure 2: Some chromatographic profiles of the different parts of the D. guineense 216 

fruit. 217 
 218 
The presence of various phytocompounds was discovered through phytochemical screening, 219 
such as sterols, terpenes, flavonoids, anthocyanins, coumarins and tannins, in the various parts 220 
of the D. guineense fruit. These results show the wide diversity of bioactive compounds present 221 
in this fruit. The presence of flavonoids, anthocyanins, coumarins, and tannins has been 222 
observed in other Dialium species, including D. gossweileri and D. corbisieri[34]. 223 

3.3. Quantitative analysis  224 

3.3.1. Total phenol content 225 

The levels of total phenols in the different parts of the D. guineense fruit (pulp, kernel and shell) 226 
(Figure 3) were measured using a calibration curve with gallic acid, the equation of which is y = 227 
0.0232x + 0.0002. 228 

 229 

Figure 3: Total phenol content of the different parts of D. guineense fruit 230 

The concentrations of phenols obtained variated from 40.201 ± 0.718 to 509.022 ± 5.912 µg 231 
EAG/g in samples. The kernel (509.022 ± 5.912 µg EAG/g) had the highest content, while the 232 
pulp showed the lowest content (40.201 ± 0.718 µg EAG/g. The total phenol content of the 233 
different parts of the D. Guineense fruit was significantly different (p< 0.05) in the analysis of 234 
variance at the 5% level. Due to the variability of the variances, the Tamhane test was used as a 235 
post-hoc test. This indicated that the total phenol content of the different parts of the fruit differed 236 
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significantly from one organ to another. Consequently, they are not comparable. This 237 
observation would suggest an uneven distribution of natural compounds in the different organs 238 
and physiological tissues of plants. This phenomenon has also been observed by other authors 239 
[22, 35, 36]. In addition, the phenol content of the kernel is 12.7 times higher than that of the 240 
pulp and around 2.6 times higher than that of the shell. This high concentration of phenols in the 241 
kernel suggests that it could be considered a reservoir of phenolic compounds, which could be 242 
attributed to the presence of flavonoids, coumarins and tannins detected during phytochemical 243 
screening. Similar studies conducted on the different parts of the fruit of Tamarindus indica 244 
(Fabaceae) revealed levels of 152 ± 2.2 µg EAG/g for the pulp, 94 ± 2.1 µg EAG/g for the shell 245 
and 66 ± 0.7 µg EAG/g for the kernel [37].These results contrast with those obtained for D. 246 
genus, where the tamarind pulp contains more phenolic compounds than the shell, which is itself 247 
richer than the kernel. These observations suggest that there is an unequal distribution of 248 
phenolic compounds in the organs of a plant species, despite their belonging to the same family. 249 

3.3.2. Total flavonoid content 250 

The figure 4 shows that the flavonoid levels in different parts of the D. Guineense fruit varied 251 
from 58.958 ± 2.476 to 238.385 ± 2.533 EC/g dry matter. The catechin calibration curve was 252 
used to obtain the latter, with the formula y = 0.0004x - 0.0026. 253 

 254 

Figure 4: Total flavonoid content of different parts of D. guineense fruit 255 

The total flavonoid content of different parts of D. Guineense fruit was significantly different (p < 256 
0.05) according to analysis of variance at the 5% level. According to the Tamhane test, the 257 
flavonoids content in the shell (238.385 ± 2.533 µg EC/g) and kernel (217.71 ± 8.863 µg EC/g) 258 
of D. Guineense is comparable. D. Guineense shell and kernel may have similar 259 
pharmacological properties, including antioxidant potential. Flavonoids are recognized in the 260 
literature as powerful antioxidants, beneficial for the body [38]. It would therefore be wise to 261 
consume all parts of the fruit in order to maximize its many benefits. A Comparison of the 262 
proportions of total flavonoids of black tamarind and Tamarindus indica reveals that the latter 263 
contains fewer flavonoids (pulp (24 ± 1.4 µg EC/g); shell (27 ± 1.0 µg EC/g) and kernel (21 ± 0.7 264 
µg EC/g)) [37]. Furthermore, Pearson’s test indicated a mean positive correlation (r = 0.672) 265 
between total phenol and total flavonoid levels. This could indicate an average contribution of 266 
flavonoids to the estimation of phenolic compound levels.    267 
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3.3.3. Condensed and hydrolysable tannin content  268 

The catechin calibration line (y = 0.004x + 0.006) was utilized to calculate condensed tannin 269 
levels, and hydrolysable tannin levels were measured using a 660 nm spectrometer. The results 270 
obtained are shown in figure 5. 271 

 272 

Figure 5: Condensed (A) and hydrolysable (B) tannin content of the various parts of the 273 
fruit of D. guineense 274 

The percentage of condensed tannins in the different parts of D. Guineense fruit was 275 
significantly different (p < 0.05) in the analysis of variance at the 5% level. The Tamhane test 276 
revealed that the shell (282.5 ± 2.141 µg EC/g) and pulp (264.167 ± 5.689 µg EC/g) of D. 277 
guineense have comparable condensed tannin contents (Figure 5A) but are different from that of 278 
the kernel. The kernel (411.667 ± 10.541 µg EC/mg) thus remains the part richest in condensed 279 
tannins. In addition, a strong positive correlation (r = 0.942) was observed between condensed 280 
tannin content and total phenol content, indicating the significant contribution of condensed 281 
tannins to the quantification of phenolic compounds. In general, the analysis of variance applied 282 
to the hydrolysable tannin content showed a significant difference (p < 0.05) between the 283 
different averages. The Tukey test showed that the hydrolysable tannin contents of the different 284 
parts were not comparable (Figure 5B). The presence of tannins in the fruit of D. guineense fruit 285 
could explain several properties attributed to it, in particular the astringent flavor felt when the 286 
pulp is eaten. This sensation arises from the interaction between the tannins of the consumed 287 
matrix and salivary proteins, particularly those rich in proline [39]. 288 

3.4. Antioxidant activity 289 

3.4.1. Antioxidant capacity by DPPH test  290 

The figure 6 shows the results of the DPPH test. 291 
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 292 

Figure 6: Antioxidant profiles of different D. guineense extracts 293 

Overall, the extracts tested had an anti-radical effect on the DPPH. Extracts from the kernel and 294 
shell showed significantly greater reduction capacity than those from the pulp. For 295 
concentrations of 4 to 0.0312 mg/mL, the reduction percentages (PR) for the kernel range from 296 
92.728 to 26.380% and for the shell, it ranges from 84.873 to 14.756%. They are greater than 297 
50% for concentrations between 0.125 and 4 mg/mL (Figure 6). In addition, for concentrations 298 
between 0.5 and 4 mg/mL, PR above 90% were observed for most extracts, except for the shell 299 
at 4 mg/mL with a PR of 84.873%. These results suggest that the kernel and shell are potential 300 
sources of antioxidant compounds. For the pulp, the highest PR (59.023%) was observed at 4 301 
mg/mL, indicating a reduced capacity to neutralize DPPH compared to other organs. The Table 302 
IV presents the different CR50 values, designating the concentrations that cause the loss of 50% 303 
of the DPPH. These values were determined graphically. 304 

Table IV: CR50 (mg/mL) of crude extracts of D. guineense and vitamin C 305 

Extract Pulp Kernel Shell Vitamin C 

CR50 3.102 0.110 0.193 0.008 

 306 

According to the literature, the lower the CR50, the greater the antioxidant activity and vice versa. 307 
On the basis of this principle, it can be stated that the kernel extract has a greater antioxidant 308 
capacity, followed by the shell. On the other hand, compared to vitamin C, the different parts of 309 
D. guineense exhibit much lower activity. The antioxidant properties of the kernel and shell of D. 310 
guineense are much stronger than those of the fruits of D. gossweileri. (CR50 = 500 µg/mL). 311 
Conversely, their activity is less than that of D. corbisieri(CR50 = 14.44 µg/mL) [34]. 312 
Consumption of these three parts of the fruit could therefore be beneficial for the body.  313 

3.4.2. Antioxidant activity by FRAP test 314 

The concentrations of ferric ions (Fe3+) to ferrous ions (Fe2+) were varied from 2115.91 to 315 
51101.52 µg EFS/g DM in the different parts of D. Guineense fruit. (Figure 7). These values 316 
were obtained after projection onto the calibration line of equation y = 0.0197x - 0.0187 with R² = 317 
0.9991, performed with iron (II) sulfate, prepared under the same conditions as the samples. 318 
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 319 

Figure 7: Reduction concentrations of Fe3+ to Fe2+ in the FRAP test 320 
 321 

The shell signed the highest reduction concentration (51101.52 µg EFS/g DM), while the pulp 322 
presented the lowest (2115.91 µg EFS/g DM). This could be explained by the presence of 323 
phytocompounds such as flavonoids in the shell of D. Guineense, which are capable of providing 324 
electrons to reduce the ferric ion. This hypothesis was confirmed by a strong positive correlation 325 
(r = 0.999) between the FRAP test and the total flavonoid content (238.385 ± 6.2 µg EC /g). [40] 326 
report that most flavonoids possess the ferric ion's reducing properties. However, those which 327 
have in their structure, the O-dihydroxy group in the ring B and the 3-hydroxy group and a 328 
double bond at the 2,3 positions in the ring C are the most active during the FRAP test [40]. The 329 
pulp was the least active part of D. Guineense fruit, regardless of the method used to evaluate 330 
its antioxidant potential. Consequently, incorporating the other parts of the fruit (shell and kernel) 331 
into dietary habits and other uses could be beneficial. 332 

4. CONCLUSION  333 

This study focused on improving the value of D. Guineense fruit from Côte d'Ivoire by analyzing 334 
its chemical composition and evaluating the antioxidant potential of its various components 335 
(shell, pulp, and kernel). Phytochemical screening revealed the coexistence of several 336 
phytoconstituents (flavonoids, coumarins, tannins, sterols, terpenes, alkaloids and saponins) and 337 
the absence of cardiotonic glycosides in all parts of the fruit. Furthermore, quinones and 338 
alkaloids were not visible in the pulp. Quantitative analysis revealed significant levels of total 339 
phenols (509.023 ± 14.5 µg EAG/g) and condensed tannins (411.667 ± 8.7 µg EC/ mg) in the 340 
kernel. Flavonoids are most abundant in the shell (238.385 ± 25.8 µg EC /g). The study of 341 
antioxidant potential using DPPH and FRAP methods revealed interesting antioxidant 342 
compounds in the various parts of the D. guineense fruit. These compounds could help to 343 
promote D. guineense fruit as a health food, offering an effective response to certain chronic 344 
diseases. We therefore encourage people to consume the whole fruit of D. guineense to reap its 345 
full benefits. 346 

5. REFERENCES  347 

[1]. Ayessou N. C., Ndiaye C., Cissé M., Gueye M., Sakho M. & Dornier M. (2014). Nutritional 348 
potential of the wild fruit Dialiumguineense. Journal of Food Composition Analysis, 34(2): 186-349 
191. 350 

2115.91

22454.31

51101.52

0.00

10000.00

20000.00

30000.00

40000.00

50000.00

60000.00

Pulp Kernel Shell

Co
nc

en
tr

at
io

n 
n 

µg
 E

FS
/g

 M
S 



[2]. Ambé G-A. (2001). Wild edible fruits of the Guinean savannahs of Côte d'Ivoire: state of 351 
knowledge by a local population, the Malinkés. Biotechnology, agronomy, society and 352 
environment, 5(1): 43-58. 353 
[3]. Adopo, S. S. F., Baguia-Broune, F. D. M., Kabran, G. R. M., Mamyrbékova-Békro, J. A. 354 
&Békro, Y-A (2024). Chemical characterisation and nutritional potential of the pulp, kernel and 355 
shell of Dialiumguineense Wild fruit from Côte d'Ivoire. RARMes Structural and Material 356 
Sciences, 8(1): 120-129. 357 
[4]. Fourcade L., Paule P &Mafart B (2007). Hypertension in sub-Saharan africa: current 358 
situation and outlook. Revue generale, 67: 559-567. 359 
[5]. Schulze MB, Hu FB (2005).  Primary prevention of diabetes : what can be done and how 360 
much can be prevented. Annu Rev Public Health, 26, 445-467. 361 
[6]. American Diabetes Association and National Institute of Diabetes, Digestive and 362 
Kidney Diseases (2002). The prevention or delay of type 2 diabetes. Diabetes Care, 25, 742-363 
749. 364 
[7].Pastre J. (2005). interest of antioxidant supplementation in the diet of domestic carnivores. 365 
thesis for the veterinary doctorate, Paul-Sabatier University of Toulouse. (France), 116p. 366 
[8]. Bougandoura, N., and Bendimerad, N. (2012). Evaluation of the antioxidant activity of 367 
aqueous and methanolic extracts of Saturejacalamintha ssp. Nepeta (L.) Briq. Nature and 368 
Technology, (9) 14 - 19. 369 
[9]. Onah G. T., Ajaegbu E. E. &Enweani I. B. (2022). Proximate, phytochemical and 370 
micronutrient compositions of Dialiumguineense and Napoleona imperialis plant parts. GSC 371 
Biological and Pharmaceutical Sciences, 18(03), 193–205. 372 
[10]. Osanyinlusi R., Awoniyi R., Obajuluwa M. & Ogundare A. (2022).Nutrional composition 373 
of the fruit, leave, root and bark of Africa black velvet tamarind (Dialiumguineense). International 374 
Journal of Academic Research and Development, 7(4): 50-56. 375 
[11]. Ladyguina E., Safronitch L., Otriachenkova V., Bolandina I. &Grinkevitch N. (1983). 376 
Chemical analysis of medicinal plants. Edition Moska; VischayaChkola, 46: 347 p.  377 
[12]. Békro Y-A., Mamyrbekova-Békro J. A., Boua B. B., Tra Bi F. H. &Ehilé E. E. (2007). 378 
Ethnobotanical study and phytochemical screening of Caesalpinia benthamiana (Baill.) Herend. 379 
Et Zarucchi (Caesalpiniaceae). Science and Nature, 4 (2): 217-225. 380 
[13]. Boua B. B., Békro Y.A., Mamyrbékova-Békro J. A., Wacothon K. C. &Ehilé E. E. 381 
(2008). Evaluation of the sexual stimulant potential of total flavonoids extracted from the leaves 382 
of Palisotahirsuta Thumb. K. Schum (Commenilaceae). European Journal of Scientific 383 
Research, 22(4): 533-538.  384 
[14]. Konan K. (2010).  Chemical study and evaluation of the antioxidant activity of four 385 
medicinal plants from Côte d'Ivoire. Single doctoral thesis, University of Abobo-Adjamé (Abidjan 386 
/ Côte d’Ivoire), 112 p.  387 
[15]. N’Guessan H. A., Dago D. C. E., MamyrbékovaBékro J. A. &Békro Y. A. (2011). TLC of 388 
selective extracts of 10 plants used in the traditional treatment of arterial hypertension in Côte 389 
d'Ivoire. European Journal of Scientific Research, 575-585. 390 
[16]. Kabran G. R. M., Ambeu N. C., MamyrbékovaBékro J. A. &Békro Y. A. (2011). TLC of 391 
selective extracts of 10 plants used in the traditional treatment of breast cancer in Côte d'Ivoire. 392 
European Journal of Scientific Research, 63(4): 592-603.  393 



[17]. N'Gaman K. C. C. (2013). Phytochemical study and effect of extracts of Gmelina arborea 394 
Roxb. (Verbenaceae) from Côte d’Ivoire on the osmotic stability of erythrocytes. PhD thesis. 395 
University NanguiAbrogoua, Abidjan (Côte d'Ivoire), 112 p. 396 
[18]. Bruneton J. (2016). Pharmacognosy, Phytochemistry, Medicinal plants. 5th edition, 397 
Lavoisier Tec. & Doc. Paris (France), 1487 p.  398 
[19]. Heilerová L., Bućkova M., Tarapćik P., Silhár S. & Labuda J. (2003). Comparison of 399 
antioxydative activity data for aqueous extracts of Lemon balm (Melissa officinalis L.), Oregano 400 
(Origanum vulgare L.), Thyme (Thymus vulgaris L.), and Agrimony (Agrimonia eupatoriaL.) 401 
obtained by conventional methods and the DNAbased biosensor. Czech Journal Food Science, 402 
21(2): 78-84. 403 
[20]. Singleton V. L., Ortofer R. &Lamuela-Raventos R. M. (1999). Analysis of total phenols 404 
and other oxidation substrates and antioxidants by means of FolinCiocalteu reagent. Packer L 405 
(ed) Methods in enzymology Orlando Academic Press, 299: 152-178.  406 
[21]. Swain T and Hillis W., (1959). The phenolics constituants of Prunus domestica -I- the 407 
quantitative analysis of phenolics constituents. Journal of the Science of Food and Agriculture, 408 
10: 63–81.  409 
[22]. Dif M. M., Benchiha H., Mehdadi Z., Benali-Toumi F., Benyahia M. &Bouterfas K. 410 
(2015). Quantitative study of polyphenols in different organs of papaverrhoeas species. L. 411 
Phytothérapie, 13(5): 314-319. 412 
[23]. Broadhurst R. and Jones W. (1978). Analysis of condensed tannins using acidified 413 
vanillin. Journal of the science of food and Agriculture, 29: 788-794. 414 
[24]. Heilmer D., Vigndini P., Dini M. G., Vincieri F. F. & Romani A. (2006). Antiradical activity 415 
and polyphenol composition of local Brassicaceae edible varieties. Food chemistry, 99(3): 464-416 
469. 417 
[25]. Takao T., Kitatami F., Watanabe N., Yagi A. & Sakata K. (1994). A simple screening 418 
method for antioxidants and isolation of several antioxidants produced by marine bacteria from 419 
fish and shell fish. Bioscience, Biotechnology and Biochemistry, 58: 1780-1783. 420 
[26]. Brand-Williams W., Cuvelier M.E. & Berset C. (1995). Use of a free radical method to 421 
evaluate antioxidant activity. Lebensm.-Wiss. u.-Technologie. 28: 25-30. 422 
[27]. Tanoh, S.K., N'Gaman-Kouassi, C.C., Boa, D., Mamyrbekova-Békro, J.A. &Békro, Y.-423 
A. (2019). Antioxidant activity of hydroethanolic and hydroacetone crude extracts of the organs 424 
of four medicinal Côte d’Ivoire plants. Nature and Technology, 11 (2): 28-34. 425 
[28]. Patrignani M., Lupano C.E. and Rinaldi G.J. (2016). In vivo effects of Maillard reaction 426 
products derived from biscuits, Food Chemistry, 196: 204–210. 427 
[29]. Benzi I. F. and Strain J. J. (1996). The ferric reducing ability of plasma (FRAP) as 428 
measure of ‘’andioxidantpower‘’: the FRAP assay. Analytical Biochemistry, 239(1) : 70-76. 429 
[30]. Ajiboye A. E., Babatunde S. K., Adedayo M. R., Ajuwon I. B., Odaibo D. A. &Ihesie I. 430 
U. (2018). Antibacterial activity of Dialiumguineense seed against selected enteric bacteria. 431 
Covenant Journal of Physical & Life Sciences, 6(2): 1-10.  432 
[31]. Lagnika L. (2005). Phytochemical study and biological activity of natural substances 433 
isolated from Beninese plants. PhD thesis. University Louis Pasteur, Starsbourg (France)/ 434 
University of Abomey, Calavi (Bénin), 280 p.  435 

[32].Ramamurthy V. and Schanze K. S. (2003). Semiconductor Photochemistry and 436 
Photophysics vol 10. Edition Marcel-Dekker Inc, CRC Press. New-York (USA), 384 p.  437 



[33]. Ekoumou C. (2003). Phytochemical and pharmacological study of 5 traditional recipes 438 
used in the treatment of urinary tract infections and cystitis. University of Bamako, (Mali), 158 p. 439 
[34]. Maloueki U., Kapetshi J., Kabena N. O., Ndimbo K. S-P., Ngbolua J-P., Mbomba N. B. 440 
& Muganza C-D. (2015). Antimicrobial and antioxidant activities of total aqueous extracts of 441 
Dialiumcorbisieri and Dialiumgossweilerii fruits (Fabaceae Caesalpinioideae), consumed by 442 
bonobos, Bolobo, Democratic Republic of Congo. International Journal of Biology and Chemistry 443 
Science, 9(2): 633-642. 444 
[35]. Bouterfas K. (2011). Study of Marrubium vulgare L. from Mount Tessala (western Algeria) 445 
autoecology, histology, quantification of some polyphenols and evaluation of the antimicrobial 446 
power of flavonoids. Master's thesis, University of Sidi Bel Abbes (Algeria), 244 p. 447 
[36]. Kouadio A. T., Kabran G. R., Mamyrbekova-Bekro J. A., Virieux D., Pirat JL. &Bekro 448 
Y-A. (2020). Total alkaloids and in vitro antioxidant activity of Crinum jagus L. (Amaryllidaceae) 449 
organs from Côte d’Ivoire. International Journal of Green and Herbal Chemistry, Section B: 450 
Herbal Chemistry, 9(4): 451-463.  451 
[37]. Atawodi S. E., Liman M. L., Ottu J. O. &Lliemene U. D. (2014). Total polyphenols, 452 
flavonoids and antioxidant properties of different parts of Tamarindus indica Linn of Nigerian 453 
origin. Annual Research & Review in Biology, 4(24): 4273-4283. 454 
[38]. Mbayo M. K., Kalonda E. M., Tshisand P. T., Tatchoua O., Kamulete S., Mbayo G. K., 455 
Kihuya E. N., Joseph B. Kahumba J.B. & Lumbu J-B. S. (2015). Chemical screening of some 456 
fungi from Katanga (DRC) and evaluation of their biological activity, International Journal of 457 
Innovation and Applied Studies, 10(1): 435-449. 458 
[39]. Canon F., Chevnier V. (2013). Wine tannins: from interactions with saliva proteins to the 459 
sensation of astringency. Vitisphere, 8 p.  460 
[40]. Firuzi O., Lacanna A., Petrucci R., Marrosu G. & Saso L. (2005). Evaluation of the 461 
antioxidant activity of flavonoids by “ferric reducing antioxidant power” assay and cyclic 462 
voltammetry. Biochimica et Biophysica Acta 1721: 174 – 184. 463 
 464 


