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Abstract

This study investigates the phytochemical constituents, proximate composition, and antioxidant potential of the
ethanolic extract of Buchholzia coriacea (commonly known as wonderful kola). Qualitative screening revealed the
presence of bioactive compounds such as alkaloids, flavonoids, tannins, saponins, and phenols. Quantitative
phytochemical analysis indicated high concentrations of alkaloids (4.83 * 0.02%), tannins (4.75 * 0.01%), and saponins
(2.34 £ 0.02%). Proximate analysis showed that the dried sample contained the highest levels of carbohydrates (70.61
+ 0.04%), crude fiber (17.23 + 0.10%), and moisture (5.31 + 0.04%), while crude fat and ash contents were more
pronounced in the raw and cooked forms, respectively. The ethanolic extract demonstrated significant antioxidant
activity in the Ferric Reducing Antioxidant Power (FRAP) assay, exceeding that of standard antioxidants such as
ascorbic acid and butylated hydroxytoluene (BHT). These findings highlight the potential of Buchholzia coriacea as a
functional food and natural antioxidant source, supporting its traditional use in ethnomedicine.
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1. Introduction

Plants are abundant sources of bioactive compounds with diverse biological activities, including antioxidant properties.
Antioxidants are molecules that protect cells from oxidative damage caused by reactive oxygen species (ROS) and
reactive nitrogen species (RNS) [1]. Oxidative stress, which results from the imbalance between ROS and antioxidants,
has been linked to the development of several chronic diseases, such as cancer, diabetes, and cardiovascular disorders.
This has led to a growing interest in identifying natural antioxidants from plant sources. Quantitative analysis plays a
crucial role in determining the content and composition of bioactive compounds in plant extracts [2]. This analysis is
vital for identifying plants with significant antioxidant activity and for developing products with consistent quality and
efficacy. Techniques such as spectrophotometry, high-performance liquid chromatography (HPLC), and gas
chromatography-mass spectrometry (GC-MS) are commonly employed for quantitative analysis [3].

Wonderful Kola (Buchholzia coriacea), a plant native to West Africa, has been traditionally used in medicine to treat a
wide range of ailments. The plant contains bioactive compounds that offer potential health benefits, including
antioxidant and anti-inflammatory properties [4]. Quantitative analysis of Wonderful Kola involves measuring the
concentration of its bioactive compounds, which include alkaloids, saponins, flavonoids, and tannins [5]. Several studies
have investigated these compounds in the plant. One study found the alkaloid content to be 1.29% (w/w) [6], while
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another measured the saponin content at 7.03% (w/w) [7]. Flavonoids were present at a concentration of 4.17% (w/w),
and tannins were found at 3.21% (w/w) [8].

Antioxidants are substances that can neutralize free radicals, unstable molecules produced by the body during natural
processes or through exposure to environmental factors such as pollution and radiation [9]. Free radicals can lead to
oxidative stress, which is associated with various health conditions, including cancer, diabetes, and heart disease [10].
By neutralizing free radicals, antioxidants help reduce the risk of oxidative stress and its associated diseases. Several
studies have examined the antioxidant properties of Wonderful Kola [11]. One of the previous studies demonstrated
the plant's significant antioxidant effect, showing its ability to scavenge free radicals. Another study investigated the
impact of Wonderful Kola on lipid peroxidation, a process that can damage cells and tissues [12]. The bioactive
compounds in wonderful kola have been shown to provide a range of health benefits, including antioxidant and anti-
inflammatory effects. These findings suggest that Wonderful Kola may serve as a natural remedy for preventing or
treating diseases associated with oxidative stress [13]. This study aims to complement previous research by exploring
the nutritional properties of not only the dried parts of the plant but also its cooked and raw forms. Further research is
required to determine the optimal dosage and method of administration to maximize the health benefits of Wonderful
Kola.

Figure 1 Seed and Leaves of Bucholzia coriaceae (Wonderful kola)(Enechi et al., 2021).

2. Materials and Methods

2.1. Chemicals and Equipment

Ascorbic acid, gallic acid, Folin-Ciocalteu reagent, aluminum chloride, and all the chemicals were of high-purity
analytical-grade reagents. Ethanol (analytical grade), chloroform (analytical grade), and n-hexane (analytical grade)
were throughout used for the phytochemical analysis, UV-visible spectrophotometer. All other reagents were of
analytical grade. The major equipments used were Soxhlet apparatus and UV-visible spectrophotometer.

2.2. Collection of Buchholzia Coriacea Seeds

Fresh seeds of B. coriacea were brought from Lusada Market, Ado-Odo Ota Local Government, Igbesa, Ogun State,
Nigeria. The seeds were identified and authenticated by a botanist in the department of Biological Sciences, Crawford
University, Faith city, Igbesa, Ogun state, Nigeria.

2.3. Processing of the Seeds

The seeds were washed and divided into three parts - namely, raw, cooked, and dried seeds. The raw seeds were
chopped into pieces and ground into paste using a mortar and pestle. The seeds meant for cooking was chopped and
cooked for 2 hours, while the seeds for drying were sliced and dried in a hot air oven at 45 °C for 48 hours. The dried
seeds were then cooled in a desiccator and grounded into powder using an electronic blender. The raw, cooked, and
dried samples were directly used for the proximate analysis.

2.4. Extraction of Plant Materials

Two hundred grams of B. coriacea powdered seed was separately placed in two conical flasks containing 250cm3 of
ethanol, followed by mixing and agitation for 6 hours before being allowed to stand for 24 hours. The mixture was
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filtered using muslin cloth and filter paper and then concentrated into dry extracts by heating in a water bath at 50 °C.
The dry extracts was scraped off with a spatula and then used directly for quantitative analysis.

2.5. Qualitative and Phytochemical Analysis of B. coriacea

Qualitative and quantitative screening of phytochemicals in B. coriacea was carried out using the standard procedure
described by Sofowara et al [14], Trease [15] and and Harborne et al, [16].

2.6. Proximate Analysis

Nutrient composition of the extract was determined using the standard procedures of Association of Official Analytical
Chemists. Triplicate samples were used for moisture content in a hot-air circulating oven Ash was determined by
incineration (550°C) of known weights of the samples in a muffle furnace (Method No 930.05). Crude fat was
determined by exhaustively extracting a known weight of sample in petroleum ether (boiling point, 40 to 60°C) using
TecatorSoxtec. Crude fiber was determined after digesting a known weight of fat-free sample in refluxing 1.25% sulfuric
acid and 1.25% sodium hydroxide. Carbohydrate content was determined by difference, that is, addition of all the
percentages of moisture, fat, crude protein, ash and crude fibre was subtracted from 100%. This gave the amount of
nitrogen free extract otherwise known as carbohydrate.

© carbohydrate = - (%Moisture + %Fat + %Ash + % Crude fibre + %Crude protein
% carbohyd 100 - (%Moi %F %Ash + % Crude fib %Crud in)

2.7. Ferric reducing antioxidant power (FRAP) of B. coriacea.

The ferricyanidetrichloroacetic acid technique was used to determine the produced extract's reducing [17] The extracts
(1 mg/mL) were combined with 2.5 mL of phosphate buffer (2 M, pH 6.6) and 2.5 mL of 1% potassium ferricyanide
(KF), and the mixture was then heated to 50°C for 20 minutes. After adding 2.5 mL of trichloroacetic acid (10%
concentration), the mixture was centrifuged at 1000g for 10 minutes. The supernatant was combined with distilled
water (2.5 mL) and 0.5 mL of 0.1% ferric chloride, and the absorbance at 700 nm was measured in comparison to a
blank. Under the same circumstances, ascorbic acid absorption was determined. From 0.05g of ascorbic acid, standard
ascorbic acid solutions were determined.

2.8. Statistical Analysis

The data were analyzed using SPSS version 21.0. The mean and standard error of means (SEM) of the triplicate analyses
were calculated.

3. Results

3.1. Qualitative Phytochemical Screening of B. coriaceae

The result for the qualitative phytochemical analysis of the ethanolic extract of B. coriaceae wonderful kola seed is
shown in Table 1.

Table 1 Qualitative Phytochemical Screening of the ethanolic extract of Wonderful Kola B. coriaceae

Constituents | Ethanol extract

Alkaloids +
Flavonoids +
Tannins +
Saponins +

Glycosides +

Phenols +

Terpenoids +

Steroids +
Keys: (+) = Present; (-) = Absent

276



World Journal of Biology Pharmacy and Health Sciences, 2025, 22(01), 274-281

3.2. Quantitative phytochemical Screening of the ethanolic extract of B.coreaceae

The result of the quantification of the phytochemicals present in the ethanolic extract of B. coreaceae is shown in Table
2.

Table 2 Quantitative Phytochemical Screening of Wonderful Kola seed Extract

Constituents Ethanol extract
Alkaloids(%) 4.83 +0.020
Flavonoids (mg/ml) | 0.57 £ 0.025
Tannins(%) 4.75+0.012
Saponins(%) 2.34+0.08
Glycosides (%) 2.18 £ 0.002
Phenols (mg/ml) 0.195 £ 0.0012
Terpenoids(%) 2.39+£0.028

Mean = standard deviation of twodeterminations

3.3. Proximate Analysis of the B. coriaceae

Table 3 and Figure 2 show the comparison in the proximate chemical composition of Cooked sample, Dried sample, and
Fresh sample of B. coriaceae.

Table 3 Proximate Chemical Composition of Wonderful Kola Seed

Chemical composition | Cooked Dried Fresh
Moisture 67.68 +0.09 | 4.8+ 0.38 64.34 +0.09
Ash 3.63+0.01 | 6.54+£0.07 | 4.42+0.28
Protein 6.18+0.012 | 11.05+0.04 | 9.15+0.05
Fat 4.72+£0.08 | 2.1+0.33 3.27 £0.06
Fiber 5.63+0.03 | 4.9+0.59 6.59 £ 0.37
Carbohydrate 7.44+0.08 70.61+ 0.92 | 12.23+0.08

Mean * standard deviation of twodeterminations

Proximate
composition chart of
B. coriacea seed
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Figure 2 Proximate Chemical Composition of B. coriaceae (Wonderful Kola Seed)
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From figure 2 above, it shows that the moisture content of the wonder kola (dried) is significantly lower than that of the
two samples (cooked and raw sample). This is as a result of the process involved in the production of the dried sample
of wonder kola. The carbohydrate content of the wonder kola (dried) is significantly higher than that of the two samples
(cooked and raw sample).

3.4. Antioxidant Capacity Assay of the ethanolic extract of B. coriaceae

The result of the antioxidant capacity assay showing the total flavonoid and total phenolic content of the ethanolic
extract of B. coriaceae is shown in Table 4. The result of the ferric reducing potential of B. coreaceae is shown in Fig 3.

Table 4 Antioxidant properties of Wonderful Kola seed Extract

Antioxidant constituent Ethanol extract

Total flavonoid content (mg/ml) | 0.57 £ 0.025
Total phenolic content (mg/ml) | 0.195 + 0.0012

Ferric reducing pontential of B. coriacea seed
in comparism with Ascorbic acid and BHT

1.8
16
14
1.2

1 e BHT

o8 /‘. == Ascorbic acid

wonder kola

® 6 5 O T =~ 0 w T >

0 100 200 300 400 500 600
Concentration (pg/ml)

Figure 3 Ferric reducing pontential of B. coriacea seed in comparison with Ascorbic acid and BHT

4. Discussion

Plants play an important role as a source of nutrient and natural bioactive compounds (Phytochemicals) which may
serve as secondary metabolites in humans. They are rich sources of bioactive compounds that exhibit diverse biological
activities, including antioxidant activity. Antioxidants are substances that can prevent or slow damage to cells caused
by free radicals, which are unstable molecules produced by the body as a result of natural processes or exposure to
environmental factors such as pollution and radiation [9]. Free radicals can cause oxidative stress, which is linked to
several health problems, including cancer, diabetes, and heart disease.

Wonderful Kola is a plant that contains several bioactive compounds, including alkaloids, saponins, flavonoids, and
tannins. These compounds have been shown to have potential health benefits, including antioxidant and anti-
inflammatory properties. It is also rich in some nutrients such as carbohydrate, Fat, Protein and minerals. It is very good
for consumption especially for children.

This study investigated the phytochemical and nutritional properties of Buchholzia coriacea (wonderful kola). The

results obtained in this study provide strong evidence supporting the potential of B. coriacea as a source of bioactive
compounds and nutrients, as well as its antioxidant properties. The qualitative phytochemical screening of B. coriacea
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revealed the presence of several bioactive compounds, including alkaloids, flavonoids, tannins, saponins, glycosides,
phenols, terpenoids, and steroids as shown in Table 1. These compounds have been reported to have a wide range of
biological activities, such as antimicrobial, anti-inflammatory, antidiabetic, and antioxidant effects. The presence of
alkaloids, for example, is significant as they have been linked to numerous health benefits, including analgesic and anti-
inflammatory properties [18]. Similarly, flavonoids are known for their antioxidant properties, which play a crucial role
in protecting cells from oxidative damage, reducing the risk of chronic diseases like cancer and cardiovascular disease
[19]. The detection of saponins and glycosides further suggests the potential for B. coriacea to be utilized in traditional
medicine, as these compounds have demonstrated hypoglycemic and hypolipidemic activities [20].

Quantitative analysis further corroborated the presence of these phytochemicals, with alkaloids, tannins, saponins,
glycosides, and terpenoids recorded at significant concentrations. Alkaloids (4.83 + 0.020 mg/g) and tannins (4.75 #
0.012 mg/g) were found in relatively high concentrations as shown in table 2. This may contribute to the observed
medicinal properties of B. coriacea. Tannins are known for their astringent properties, which may aid in wound healing,
while saponins have demonstrated immune-boosting effects [21]. The flavonoid content (0.57 + 0.025 mg/g) and total
phenolic content (0.195 + 0.0012 mg/g) also suggest the plant’s potential as a natural source of antioxidants, capable of
neutralizing free radicals and protecting against oxidative stress.

Proximate analysis of raw, dried, and cooked B. coriacea extracts indicated varying levels of key nutrients such as
carbohydrates, proteins, fats, fiber, and moisture content as shown in Table 3 and Figure 3. The dried extract exhibited
the highest carbohydrate content (70.61 + 0.92%), which is considerably higher than the raw (12.23 + 0.08%) and
cooked (7.44 * 0.08%) extracts. This increase in carbohydrate content may be attributed to the concentration effect
during the drying process. Carbohydrates are essential for providing energy, and the high carbohydrate content in the
dried extract suggests that B. coriacea could be a valuable source of energy in functional food formulations. This study
was in comformity with the study of Aremu et al [22]. Protein levels in the dried extract were also higher (5.63 * 0.03%)
compared to the cooked (4.72 £ 0.08%) and raw (2.1 + 0.33%) extracts, further supporting the nutritional value of this
plant. Proteins are vital for the growth and repair of body tissues, and this observation highlights the potential of B.
coriacea as a protein source, especially in regions where protein malnutrition is prevalent. The fiber content was higher
in the raw extract (6.59 + 0.37%) compared to the dried (4.9 + 0.59%) and cooked (5.63 * 0.03%) extracts. The result
of the fat content was similar to the fat observed from bitter cola seeds (4.33%) Odebunmi et al [23] but higher than
that of kolanut (1.8%) and 0.92% that observed by Aremu et al [22] respectively. Fiber is crucial for digestive health
and the prevention of constipation, and the relatively high fiber content in the raw extract suggests its potential role in
promoting gastrointestinal health. Interestingly, while the dried extract had the lowest fiber content, it had the highest
carbohydrate and protein concentrations, which could be advantageous in energy-dense food applications. Adequate
intake of dietary fibre had been reported by Ajayi et al [24] to lower the serum cholesterol level, risk of coronary heart
diseases, hypertension, constipation, and diabetes. The seed in this study are not a good source of crude fibre because
it doesn’t meet RDA value. Fat content in the dried extract was recorded at 2.1 + 0.33%, while the raw and cooked
extracts had slightly higher fat contents (4.72 = 0.08% and 3.27 + 0.06%), respectively). These variations could be due
to the loss or alteration of fat-soluble compounds during the drying process. Although the fat content is relatively low,
it still provides an essential source of fatty acids that contribute to overall health.

The antioxidant potential of the ethanolic extract of B. coriacea was assessed using the Ferric Reducing Antioxidant
Power (FRAP) assay as shown in figure 2 with results indicating a higher reducing potential compared to standard
antioxidants such as BHT (Butylated HydroxyToluene) and ascorbic acid. This is a significant finding, as oxidative stress
is a key contributor to the pathogenesis of many chronic diseases, including cancer, cardiovascular diseases, and
neurodegenerative disorders. The antioxidant activity observed in B. coriacea suggests that it may serve as a natural
antioxidant agent, offering potential therapeutic applications for the prevention and management of oxidative stress-
related conditions. The observed antioxidant activity may be attributed to the high concentration of phenolic
compounds, particularly flavonoids and tannins, which are known for their free radical-scavenging ability.

5. Conclusion

The findings from this study highlight the substantial medicinal and nutritional potential of Buchholzia coriacea. The
presence of bioactive compounds such as alkaloids, flavonoids, tannins, saponins, glycosides, and phenols underscores
its therapeutic applications, while the significant nutritional content particularly carbohydrates, proteins, and fiber
suggests that it could serve as a valuable functional food. Additionally, the antioxidant activity demonstrated by the
ethanolic extract indicates that B. coriacea could be a natural alternative to synthetic antioxidants, offering protective
benefits against oxidative damage. Further research is necessary to fully elucidate the mechanism of action of these
bioactive compounds and their clinical applications in human health. Nonetheless, the findings from this study provide
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a strong foundation for the potential use of B. coriacea in both traditional medicine and modern functional food
formulations.
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