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Abstract 

Buchholzia coriacea is a spontaneous wild edible plant, which is consumed by the peoples of   Africa countries. This 
study aims to contribute to the valorization of Buchholzia coriacea flour in Côte d’Ivoire. The assessment of the physico-
chemical, phytochemical and nutritional characteristics of Buchholzia coriacea flour powder showed respectively very 
low levels of lipids (1.5 ± 0.11%), ash (4.49 ± 0.14%), crude fiber (2,11 ± 0.06) and reducing sugars (8.66 ± 0.10%) while 
the carbohydrate, total sugars and protein levels obtained were 68.02±0.85%, 15.66 ± 0.22% and 17.1 ± 0.55, 
respectively. Then the moisture content was low at 9.79 ± 0.42%. In contrast, the results for the flour powder 
phytochemicals showed polyphenols richness (422.92 ± 1.32%) followed by alkaloids (38.69 ± 0.64%), flavonoids 
(26.88 ± 0.71%), tannins (26.87 ± 0.51%) and anthocyanins (19.10 ± 0.85%). Steroids were low at 0.33 ± 0.23%. 
Antioxidants such as vitamin C were 2.38± 0.06 mg/100g DM. Finally, minerals such as magnesium, phosphorus and 
iron have high levels of 789.7 ± 085 mg/100g DM, 665.1± 0.99 mg/100g MS, and 559.1 ± 0.99 mg/100g DM, respectively. 
In contrast, potassium with an average of 2.44 ± 0.09 mg/100 g DM was the weakliest represented mineral. In short, 
Buchholzia coriacea seed had very interesting nutritional and phytochemical characteristics. This diversity could be 
beneficial to populations in food and in the prevention of oxidative stress related diseases. 
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1 Introduction 

Buchholzia coriacea belongs to the Capparaceae family. It is commonly referred to as “wonderful colas” because of the 
nutritional and medicinal properties of its seed. In reality, colas seeds are highly valued in most African communities 
due to their medicinal benefits and socio-cultural application during ceremonies. It grown in the tropical forests of 
Nigeria, Cameroon, Liberia, the Central African Republic, Congo and Côte d’Ivoire; [1] [2]. The commonly consumed 
parts of the plant are the seeds, which are either cooked or raw [3]. In addition, this kola species has many 
pharmacological activities such as antioxidant, anticancer, antidiabetic, anti-inflammatory, anti-hypertensive, anti-viral, 
cardiovascular and antimicrobial capacity [4]. Indeed, the nutritional and photochemical evaluation of B. coriacea seeds 
showed that it contained minerals and a significant class of phytochemical compounds such as alkaloids, glycosides, 
saponin, steroids, tannin, flavonoids, terpenes and phenols [5, 6]. In addition, the latter compounds mentioned above 
would after consumption contribute to human health and well-being [5]. However, the biochemical composition of 
Buchholzia coriacea had not been sufficiently studied in Côte d'Ivoire, whereas traditional medicine merely sells the 
therapeutic virtues related to the consumption of nuts, leaves and bark. The aim of the present study therefore is to 
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determine some physical and chemical characteristics and some phytochemical components of the Buchholzia coriacea 
seeds produced in Côte d'Ivoire.  

2 Material and methods 

2.1 Collection of Buchholzia coriacea seeds 

The mature seeds of Buchholzia coriacea purchased on the market of the Grémian district in the city of Divo, located in 
the region of Loh Djiboua (Côte d’Ivoire) were authenticated by the floristic center of the National University of Côte 
d'Ivoire. 

 

 Figure 1 Different parts of the Buchholzia coriacea plant 

 A: leaf, shell, nut;  

 B: Cutout slide; C: Flour 

2.2 Preparation of Samples  

The biological material used for this study consists of the mature seeds of Buchholzia coriacea which after purchased 
on the market were put in a jute bag and then were immediately transported to the Nutrition and Food Safety 
Laboratory of Nangui Abrogoua University for analysis. Once in the laboratory, the seeds were separated from the shell, 
weighed, washed and then broken down into thin strips and dried in the sun for 3 days. Therefore, the dried samples 
were ground into fine powder to obtain the flour after sieving (250 μm diameter) (Figure 2).  

 

Figure 2 Preparation of Buchholzia coriacea flour 
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2.3 Proximate composition 

The AOAC method [7] was used to determine crude fibre and the moisture content after drying at 105 °C for 24 hours 
to constant weight. The AOAC method [7] was also used in the determination of total ash content by incinerating in a 
furnace at 550 °C, and fat extraction in a Soxhlet apparatus for 8 h using hexane for the determination of lipid content. 
The AOAC method [8] was again used to determine Nitrogen by the Kjeldahl method and crude protein content was 
subsequently calculated by multiplying the nitrogen content by a factor of 6.25.  The extraction of sugars was done by the 
method described by [9], then the determination of total sugars was done by the method of [10], while reducing sugars 
was done by the method of [11], using 3.5 dinitrosalycilic acids (DNS). The total carbohydrate content of the flours was 
determined using the FAO (1998) method as following:  

Total Carbohydrate (%) = 100 % - (% Moisture + % Ash + % Lipids + % Protein) 

The theoretical calorific energy (kJ/100g) of the samples of Buchholzia coriaceae seeds has been calculated from the 
specific coefficients for proteins, lipids and carbohydrates [12]:  

Energy value (KJ/100g) = (protein x 17) +( lipids x 37) + (carbohydrate x 17) 

2.4 Mineral analysis 

The quantification of minerals was carried out after incinerated the flours at 550°C for eight hours (08 h) in a muffle 
furnace. The minerals, such as potassium, iron and magnesium were analyzed after nitric acid digestion using an atomic 
absorption spectrophotometer (Model No. 560, Elmer Corp, Norwalk/ United States). Phosphorus was estimated 
colorimetrically (UV-visible spectrophotometer, Model DR 2800/United States). All results for mineral composition are 
recorded on the basis of edible portion of sample as mg/100 g dry weight 

2.5 Biochemical Analysis 

Vitamin C (ascorbic acid) content was determined by the method of [13], after dissolving the flours in metaphosphoric 
acid-acetic acid followed by titration with a solution of 2.6 dichlorophenolindophenol. 

2.6 Antinutrients Analysis:  

Total polyphenolics compound contents in Buchholzia coriacaea powder were determined as described by [14] from 
the methanol extracts using Folin-Ciocalteu reagent. Tannin and glycosides screening were carried out by the 
spectrophotometric method described by [15]. The determination of alkaloid, anthocyanin and flavonoid, contents, was 
estimated by the filtration method of [16]. Saponin content were estimated by the spectrophotometric method 
described by [17] and steroids by Liebermann-Burchard test using chloroforme-acide acétique [18]; [19]. 

2.7 Statistical analysis of the data 

All measurements were carried out in triplicate. Statistical analyses of the data were performed using Statistical version 
7.1 software. Comparisons of means were determined using Student’s test and statistical significance was defined at p 
≤ 0.05.  

3 Results and discussion 

3.1 Physical measurements of fruits and seeds 

The analysis of physical measurements of Buchholozia coriacea seeds was shown in Table 1. The physical measurements 
(length, width and circumference) were made on the whole fruit and the seed. Morphological appearance showed 
significant differences (P<0.05) in seed length, width and circumference.  In terms of length (5-6.76 cm; 2-3.66 cm), 
width (7-8.1 cm; 3-4.96 cm) and Circumference (10-13.9 cm; 4-6.51 cm) of the fruits and seeds respectively, the 
dimensions investigated in this study were close to those of the fruits and seeds of the morphotype of Buchholzia 
coriacea found by [20]. The differences observed in the dimensions of the fruits and seeds of Buchholzia coriacea could 
be due to the agronomic value of the soil, the climate and the delay in flowering. Also, rainfall would have a determining 
effect on fruit size [21]. the results of this study were comparatively higher than those of [22] which worked on 
Pterocarpus santalinoides seeds and fruits. 
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Table 1 Physical properties of the fruit of Buchholozia coriacea 

Properties Whole fruit seed 

Length (cm) 5-6.76 ± 0.40   2-3.66 ± 1.52 

Width(cm) 7-8.1 ± 0.32  3-4.96 ± 0.1 

Circumference(cm) 10-13.9 ± 0.42  4-6.51 ± 0,1 

 

3.2 Proximate composition 

Table 2 Biochemical composition of Buchholzia coreacea  

Composition (% of DM) 

Moisture 9.78 ± 0.42 

lipids 1.5 ±0.11 

Protein 14.1 ±0.55   

carbohydrates 68.02±0.85       

Total sugars 15.66 ±0.22 

Reducing sugars 8.66 ± 0. 10 

Ashes 4.49±0.14 

Crude fiber 2,11 ± 0.06 

Energy value (KJ/100g DM) 1451.54 

  

As regards the physicochemical characteristics, the results in table 2 showed that the moisture content of the powder 
obtained from the dried seeds amounted to 9.78 ± 0.42 %. This low moisture content could be explained by the drying 
and crushing processes experienced by the seeds of Buchholzia coriacea. This value was comparable to those previously 
reported for raw Buchholzia coriacea seed flour [23], however, it was higher than Blighia sapida powder (7.33 ± 0.5%) 
harvested in Côte d'Ivoire by [24] and Cucurbita maxima (5.01± 0.01%) harvested in Nigeria [25]. Therefore, this result 
showed that the quality of this powder could be protected from the development of microorganisms when it is well 
preserved. Indeed, according to [26], the moisture content was a very important parameter in the preservation of flours 
as a moisture content greater than 12 % would promote the growth of microorganisms. Under these conditions, the 
methods of production of the powders would seem to be adequate for a good conservation. However, the protein 
content obtained in the present study (14.1 ± 1.55 %) would be comparable to those of [27] which worked on the 
Fermented, raw, and blanched seed seeds of Buchholzia. The result indicated that B. coriacea was higher than that of 
kolanut (8.9 %) [28] and better kola seeds (3.95 %) [29]. It is also interesting to know that it is however, higher than 
the crude protein content of fluted pumpkin seeds, a popular vegetables seeds with a value of 7% [30] and so can serve 
as an alternative source of plants seeds protein. In addition, [31], suggested that environmental condition could also 
affect the proximate compositions. Indeed, according [32], the varietal composition as reported by various workers can 
be due to a different environment where plants have been planted, seasons and weather conditions. However, the crude 
lipids in Buchholzia coriacea flour studied are higher than those reported by [33] in species Cola pierlotii (0.52 %) seeds; 
But lower than fat observed from bitter cola seeds (4.33 %) as observed by [34]. Researchers further explained that a 
diet that provides 1-2 % of its fat calorie energy is said to be enough for humans because excessive consumption of fat 
is involved in certain cardiovascular disorders [30]. Concerning carbohydrates (68.02 ± 0.85%), the rates investigated 
were lower than those of Cola pierlotii (81.5 %) observed by [33] on their nuts from Congo but similar to those reported 
by [35] (66-77 %) on the raw, blanched and fermented seed of wonderful kola in Nigeria. Speaking of proteins, they are 
essential macronutrients for the human body, as they are involved in many biological functions such as muscle tissue 
formation, production of enzymes and hormones, and growth [36]. The crude fibre obtained in this study (2.11%) was 
higher than 1.7% obtained by [29] in Buchholzia coreacea. from Nigeria. It was lower than what was found in some 
vegetable seeds such as Cola acuminate seeds (7.3 %); Cola notida (4.18 %) and Buchholzia coriacea (6.27 %) as 
observed respectively by [32] and [37]. Adequate intake of dietary fibre had been reported by [38] to lower the serum 
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cholesterol level, risk of coronary heart diseases, hypertension, constipation, and diabetes. According authors, dietary 
fiber plays important physiological and biochemical role in digestion [29;39]. Comparing the metabolizable energy 
values of Buchholzia seeds (1451.54KJ/100g DM) with that of the Artocarpus altilis (1492.60 ± 7.53 Kj/100g) study in 
Nigeria by [37] and compares fairly with those reported for some legumes such as bambara groundnut (1691.3 kJ/100 
g), kersting’s groundnut (1692.9 kJ/100 g) and cranberry beans (1651.7 kJ/100 g) [40], red kidney bean (1678.4 kJ/100 
g) [41]. It showed that Buchholzia coriacea seeds was also a good source of energy that can be utilized as human 
nutrition. 

3.3 Mineralogical composition of Buchholzia coreacea  

The mineralogical composition of Buchholzia coriacea seeds showed in table 2 revealed that the magnesium (789.7 ± 
0.85 mg/100g DM) was the highest, followed by phosphorus (665.1 ± 0.99 mg/100g DM) and iron (559.1± 0.99 
mg/100g DM) respectively. The ash content is a reflection of the mineral contents preserved in the seeds of B. coriacea. 
The values were comparable to those reported by [22] in their studies on Pterocarpus santalinoides seeds (3, 96 %) but 
higher than what was obtenaid in colas acuminata (2.27%) and colas nitida (2.21%) seeds [32]. Therefore, it is 
important to ascertain the mineral contains of the investigated samples since they are required for tissue functioning 
and necessary for human nutrition. According to [42], ash content refers to the mineral content of a food. The 
oligoelement most representative in this study was magnesium; whose value is strictly superior to the pulp of Telfairia 
occidentalis (0.260g/100g DM) investigated in Nigeria [43]. Magnesium is a mineral which intervenes both in the body's 
defense mechanism against bacterial and viral attacks and in maintaining the normal functioning of muscles and nerves 
[44]. According to the same author, it contributes to the growth and regeneration of tissues and helps maintain the pH 
of normal blood. Iron is a micronutrient whose deficiency increases the risk of anemia, asthma, pallor and tumour [45]. 
However, the iron and phosphorus content obtained in this study were higher than those of [43] and [22] on Telfairia 
occidentalis (iron=13.86 mg/100g DM) and Pterocarpus santalinoides (phosphorus (22.71 ± 0.01 mg/100 g DM) 
respectively. 

Table 3 Mineralogical composition of Buchholzia coriacea 

Mineralogical component mg/100g DM 

magnesium 789.7 ± 0.85 

phosphorus 665.1 ± 0.99 

iron 559.1± 0.99 

potassium 2.38 ± 0.09 

  

3.4 Phytochemical compounds of Buchholzia coriaceae seeds 

The phytochemical screening (Table 4) of Buchholzia coriacea samples revealed the presence of some phyto-compounds 
such as alkaloids, polyphenols, tannins, flavonoids, steroids, saponins, glycosides, anthocyanin and vitamin C. These 
phytochemicals, are synthesized for defense and other biological functions in plants, and would also provide multiple 
benefits at low doses [46; 47]. Saponins are also secondary metabolites that are involved in plant defense systems as a 
result of their antimicrobial activities [48]. The saponin content (9.78 0.85 mg/100 g) in our sample were higher than 
those of Buchholzia seeds in Nigeria (1.2 ±0.4 mg/100 g) presented by [49]. Some researchers opined that saponins and 
phenols in food medicine and mastic ants contribute to the low rate of atherosclerosis and coronary heart disease [50]. 
Similarly, saponins from soybean have been shown to have hypocholesterolmic as well as anticarcinogenic effects [51]. 
Saponins consumption often times causes deleterious effects such as haemolysis and permeability of the intestines, [52]. 
As for flavonoids (26.88 ±0.71 mg/100g), the value obtained in this study was quite lower than those of [49] in 
Buchholzia coriacea seed (255,9 ±5.8 mg/100g DM) in Nigeria; whereas higher to those of [53] in Telferia occidentalis 
(8.32 ±0.39 mg/100g). Flavonoids have strong antioxidant properties that allow the human body to reduce the effects 
of free radicals that cause cardiovascular disease, including cancer [54; 55]. The biological function of flavonoids 
includes protection against allergies, inflammation, free radicals, platelet aggregation, microbes, ulcers, hepatoxins, 
viruses and tumor [56]. Concerning polyphenols, Findings of this study were however higher than the findings of [53] 
in its study on Telferia occidentalis (272.68 ±0.46 mg/100g). Furthermore, while the presence of tannin was inconsistent 
with earlier work on the seed by [57] but similar than the findings of [49] who obtained 27.8 ± 1.2 mg/100g in their 
study.  A research by [58] opined that the tannins provided neuroprotective, cardioprotective, and even antitumoral 
activities. Furthermore, other phytochemicals like alkaloid (38.69±0.64 mg/100 g) and glycosides (21.5±0.85) were 
significantly higher respectively from those of [53] for Côte d’Ivoire’s Telferia occidentalis (1.1 mg/ 100g) and 2.06 
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mg/100 g, the value of glycosides content on Buchholzia seeds as discovered by [49] in Nigeria. While anthocyanin 
(19.1±0.85 mg/100 g) from the analysis were highest than 12.18 mg/100g in Lonchocarpus sericeus seeds in Nigeria 
[59]. In human health, anthocyanin has been associated with various benefits due to their antioxidant, anti-
inflammatory, neuroprotective, and anti-diabetic properties. Chemically, anthocyanin are polyphenols and belong to a 
large class of secondary metabolites known as flavonoids [60]. Therefore, some researchers argued the interest of 
alkaloids in antiplasmodial, antispasmodic, anticancer activity [61; 62]. Therefore, vitamin C is a powerful antioxidant 
that helps to fight infections and aids in the formation of collagen; it is also required in the development of healthy 
bones, teeth and joints [63]. Vitamin C also helps in other activities and functions of all cells. It enhances the absorption 
of iron; it is also needed in the maintenance of healthy gums for healing of wounds and removing excess oxygen from 
tissues [63]. However, these findings are lower than 4.9 mg/100g obtained by [51] in Mucuna pruriens seeds and 8.14 
mg/100 g in Lonchocarpus sericeus seeds [61]. 

Table 4 Phytochemical analysis of Buchholzia coriacea seeds  

Phytochemical parameters Content (mg/100 g) 

Polyphénols 422.92 ± 1.32 

Alkaloids 38.69 ± 0.64 

Flavonoids 26.88 ± 0.71 

Tannins 26.87± 0.51 

Glycosides 21.5 ± 0.85 

Anthocyanin 19.1 ± 0.85 

Steroid 0.33 ± 0.03 

Saponins 9.78 ± 0.85 

Vitamin C 2.38 ± 0.06 

4 Conclusion 

This study showed that Buchholzia coriacea seeds contains high percentage of carbohydrates, protein and fat which 
makes it a good source of energy. The broad class of phytochemical compounds like polyphenols, alkaloids, and vitamin 
C could have multiple health benefits at low doses for human body. Therefore, Buchholzia coriacea seeds may be 
beneficial for human or animal consumption as a source of nutrients and energy. 
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