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Abstract Introduction: Dichapetalum guineense is an underexplored leafy vegetable traditionally used in West
Africa for both food and medicinal purposes. Despite its ethnobotanical importance, little is known about its
nutritional and phytochemical properties. This study aimed to characterize the phytochemical profile and evaluate
the nutritional potential of its leaves. Methods: Leaves of D. guineense were collected in Lomé, Togo, dried,
powdered, and subjected to aqueous, ethanolic, and hydroethanolic extractions. Standard qualitative phytochemical
tests were performed, while proximate composition, energy value, and mineral contents were determined following
AOAC methods. Safety assessment included the analysis of antinutritional factors. Results: Phytochemical
screening revealed the presence of flavonoids, tannins, saponins, reducing sugars, and terpenoids in all extracts,
whereas alkaloids, coumarins, anthocyanins, and mucilages were absent. Nutritional analysis showed high calcium
(763 mg/100 g DM, = 85% RDA), magnesium (162 mg/100 g DM, = 39% RDA), and iron (5.68 mg/100 g DM, up
to 21% RDA), with zinc levels (7.63 mg/100 g DM) exceeding those of spinach and moringa. The Na/K ratio was
favorable for hypertension prevention. The leaves also contained 11.9 g/100 g DM of protein, 13.2 g/100 g DM of
lipids, 25.7 g/100 g DM of dietary fiber, and very low digestible carbohydrates (2.2 g/100 g DM), yielding a
moderate energy value of 278 Kcal/100 g DM. Cyanides and nitrites were absent. Conclusion:
D. guineense leaves are nutrient-dense, with high protein, mineral, and fiber content, suggesting utility as a
functional food for addressing malnutrition, anemia, and hypertension in sub-Saharan Africa. Their complementary
composition compared to spinach and moringa further supports their integration into diets and nutraceutical
applications.

Keywords: Dichapetalum guineense, phytochemistry, metabolites, minerals, nutritional value

Cite This Article: Kodjo Selom EVENAMEDE, Mamatchi MELILA, Essowé Badanézi POTCHO, Komi
Michael Fulbert ADANLEMEGBE, Mawaté Florance BRUKUM, Kafui KPEGBA, and Oudjaniyobi SIMALOU,
“Qualitative Phytochemical Screening and Nutritional Potential of Dichapetalum Guineense (Dc.) Keay.” World
Journal of Organic Chemistry, vol. 12, no. 1 (2025): 20-25. doi: 10.12691/wjoc-12-1-3.

The growing interest in plant research is explained by
their dual role: they contain secondary metabolites with
therapeutic potential (alkaloids, flavonoids, tannins,
saponins, etc.), while at the same time constituting a

1. Introduction

Plants are an essential resource for sustainable human
development due to their richness in dietary nutrients and
bioactive compounds with therapeutic properties [1].
Beyond their fundamental role in food and traditional
medicine, they also contribute to environmental
preservation by promoting biodiversity and playing a key
role in climate regulation. Their rational and sustainable
exploitation is therefore crucial to ensure food and health
security for present and future generations. For centuries,
medicinal and food plants have represented a valuable
source of bioactive substances, particularly in developing
countries where access to modern healthcare and
nutritional supplements remains limited [2].

nutritional resource that can contribute to food and
nutrition security [3,4]. In sub-Saharan Africa, about a
thousand plant species are consumed as leafy vegetables,
which occupy a central place in the diet of local
populations by meeting both nutritional and medicinal
needs [5]. Thus, food plants are not limited to their
nutritional role but also contain bioactive principles with
recognized medicinal properties [6].

However, research on the nutritional characteristics of
many plant species remains limited. Few studies have
thoroughly investigated their digestibility and nutritive
value, although such information is essential for their
optimal utilization [7]. This is particularly the case for
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Dichapetalum guineense (DC.) Keay, a species belonging
to the family Dichapetalaceae, which has received
relatively little attention despite its ethnobotanical
importance.

Dichapetalum guineense is a tree or shrub mainly
distributed in West Africa and Madagascar. In African
traditional medicine, it is widely used for the treatment of
several ailments, including gastrointestinal disorders,
fever, infections, malaria, hypertension, and diabetes [8,9].
Several studies have isolated and evaluated bioactive
compounds, particularly from the roots and bark, among
which dichapetalins (belonging to the phenylditerpenoid
family) have been identified as molecules of interest
[10,11,12].

Nevertheless, the leaves of D. guineense remain
underexplored, although they may represent a valuable
source of secondary metabolites, minerals, and nutrients
[11]. Characterizing their phytochemical composition
would not only provide scientific validation of traditional
uses but also identify new perspectives for applications in
health and nutrition. In addition, assessing their nutritional
potential could help promote their use in combating
malnutrition, in a context where micronutrient deficiencies
remain a major public health problem in sub-Saharan
Africa [13,14].

This study therefore aims to perform a qualitative
phytochemical characterization and an evaluation of the
nutritional potential of Dichapetalum guineense (DC.)
Keay leaves. The findings will strengthen scientific
knowledge on this species, enhance its traditional uses,
and propose avenues for its integration into strategies to
promote health and nutrition, both for human populations
and as animal feed in tropical regions where the plant is
abundant.

2. Material and Methods

2.1. Plant Material

The leaves of Dichapetalum guineense were collected
in Lomé (Togo), in the Maritime region. The plant was
identified at the Laboratory of Botany and Plant Ecology,
Department of Botany, Faculty of Sciences, University of
Lomé (Togo), and registered under the number
TOGO15929. The leaves were dried at room temperature
(27 °C). After drying, they were ground into powder using
an electric grinder.

2.2. Preparation of Extracts

The extraction method involved macerating 100 g of
powdered leaves in 1 L of distilled water (aqueous extract),
1 L of ethanol (ethanolic extract), or 1 L of hydroethanolic
solvent (60:40 ethanol/water;hydroethanolic extract) for
72 hours. Each mixture was intermittently stirred. After
filtration through Wattman filter paper, the filtrates were
evaporated using a rotary evaporator (BUCHI model) at
40 °C to obtain dry extracts.

2.3. Qualitative Phytochemical Screening

Qualitative phytochemical screening was performed on

the three extracts (aqueous, ethanolic, and hydroethanolic)
of D. guineense leaves. The characterization tests were
conducted using standard methods based on coloration
and precipitation reactions [15,16]. The presence of
alkaloids, flavonoids, tannins, saponins, coumarins,
reducing sugars, anthocyanins, terpenes, terpenoids, and
mucilages was investigated.

2.4. Determination of Water Content, Proximate
Composition and Energy Value of D. guineense
Leaves

2.4.1. Water Content

One gram of sample was dried in an oven at 105 + 2°C
until constant weight. Water content (Te) was calculated
using the following formula:
weight of fresh sample — weight of dried sample

weight of fresh sample

X100

Te(%) =

2.4.2. Proximate Composition (ash, dietary fiber, crude
fat, crude protein, and total carbohydrates)

The determination of these components was carried out
according to AOAC methods [17]. Dietary fiber was
determined using the Weende method (insoluble fiber).
Total ash was obtained by incineration in a furnace at
550°C. Crude fat was determined by Soxhlet extraction,
while crude protein was calculated from the nitrogen
content (N x 6.25) using the Kjeldahl method. Total
carbohydrates were estimated by difference, using the
formula:

Total carbohydrates = MS —(C + P + MG)

MS = dried matter weight
P = protein weight
MG = fat weight

2.4.3. Energy Value

The overall energy value was obtained from the sum of
metabolizable energies of carbohydrates, lipids, and
proteins. These were calculated by multiplying the
contents of proteins, fats, and total carbohydrates by the
Atwater conversion factors [18]. The total energy value
(E), expressed in kilocalories (Kcal) per 100 g of dry
matter, was calculated using the following formula:

Energy(Kcal)=(G X4)+(L X9)+(P X4)

G = carbohydrate content (g/100 g DM);
L = fat content (g/100 g DM);
P = protein content (g/100 g DM).

2.5. Mineral Determination

Minerals were quantified after mineralization by
destruction of the organic matter using the combined
action of nitric and sulfuric acids, followed by analysis
with a flame atomic absorption spectrophotometer.

2.6. Data Processing

Data analysis was carried out using GraphPad Prism 8
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software, which was also used to generate graphs and
histograms.

3. Results

3.1. Phytochemical Screening of the Different
Extracts of D. Guineense Leaves

Phytochemical screening revealed the presence of
flavonoids, tannins, saponosides, reducing sugars, and
terpenoids in all three types of extracts (aqueous, ethanolic,
and hydroethanolic). In contrast, alkaloids, coumarins,
anthocyanins, and mucilages were absent from all the
extracts (Table 1). Moreover, the detection of terpenes
was restricted to the ethanolic and hydroethanolic extracts,
with no notable presence in the aqueous extract.

Table 1. Phytochemical profile of Dichapetalum guineense leaf
extracts

Compounds Aqueous Ethanolic Hydroethanolic
tested extract extract extract

Alkaloids - - -
Flavonoids + + +
Tannins + + +
Saponins + + +
Coumarins - - -
Reducing sugars + + +
Anthocyanins - - -
Terpenes - + +
Terpénoids + + +
Mucilages - - -

low amount of digestible carbohydrates (2.17 g/100 g DM)
suggests potential benefits for glycemic control in diabetic
patients. The metabolizable energy (278 Kcal/100 g DM)
reflects a moderate energy density, balanced by high fiber
and micronutrient contents (Tables 3 and 4). A portion of
100 g of D. guineense dry matter thus provides over 20%
of daily protein requirements, nearly 40% of magnesium
needs, up to 21% of iron, and almost 85% of calcium.
When compared with Spinacia oleracea, D. guineense
leaves are significantly richer in calcium, iron, zinc, and
fiber. In comparison with Moringa oleifera, they show
lower protein and energy levels but higher calcium, zinc,
and fiber contents, which  underscores their
complementary role in human diets (Table 2 — Table 6).
The absence of cyanides and nitrites further confirms their
safety and enhances their potential for direct consumption
or for use as nutraceutical ingredients (Table 7).

Overall, Dichapetalum guineense leaves stand out as a
nutrient-dense food source, rich in proteins, dietary fiber,
and essential minerals, with a profile particularly
favorable for the prevention of hypertension, iron
deficiency anemia, and protein-energy malnutrition.

Table 2. Mineral contents of the analyzed D. guineense leaves

Minerals considered Determined contents

Sodium (Na) 30.37 £ 0.75 mg/100 g DM
Potassium (K) 321.74 + 2.73 mg/100 g DM
Calcium (Ca) 763.073 £ 1.4 mg/100 g DM
Magnesium (Mg) 162.73 £ 0.11 mg/100 g DM
Iron (Fe) 5.68 + 0.06 mg/100 g DM
Zinc (Zn) 7.63 +0.12 mg/100 g DM

+ = compound detected; — = compound not detected

3.2. Nutritional Value of D. guineense Leaves

The leaves exhibit a remarkable nutritional profile,
positioning them as a promising plant-based food resource.
They are particularly distinguished by their exceptionally
high calcium content (763 mg per 100 grams of dry matter
(DM), which accounts for nearly 85% of the
recommended daily allowance (RDA) (see Tables 2 and 4).
Magnesium (162 mg/100 g DM), accounting for about
39% of the RDA, contributes to a balanced Ca/Mg ratio
(4.68), which is considered favorable for optimal
bioavailability (Tables 2 and 4; Figure 1). Iron (5.68
mg/100 g DM) provides up to 21% of daily needs, while
zinc, despite a modest contribution to RDA (=1%),
remains higher than the levels reported in reference leafy
vegetables such as spinach and moringa (Tables 2, 4, and
5). Moreover, the combination of low sodium and high
potassium concentrations results in a favorable Na/K ratio,
widely recognized as protective against hypertension
(Tables 2 and Figure 1).

Regarding macronutrients, D. guineense leaves display
an appreciable protein content (11.9 g/100 g DM),
contributing more than 20% of the RDA and positioning
them as a notable source of plant proteins. Their lipid
content (13.17 g/100 g DM) is relatively high for leafy
vegetables and may indicate the presence of beneficial
fatty acids. The abundance of total dietary fiber (25.7
g/100 g DM) is a major nutritional advantage, supporting
digestive health and metabolic regulation, while the very

DM = dry matter

Figure 1. Na/K and Ca/Mg ratios of the analyzed D. guineense leaves

Table 3. Proximate composition of the analyzed D. guineense leaves

Parameters determined D. guineense leaves

Protein content (£/100 gDM) 11.92+0.1
Fat content (&/100 gDM) 13.17 £0.32
Total carbohydrates content 2789 + 0.83
(§/100 gDM)
Digestible carbohydrates 0217 4 00
content (g/100 g DM)
Water content (8/100 gde MF) 10.65+ 0.1
Ash content (/100 gDM) 10.65+ 0.2
Total fiber (8/100 gDM) 25.72+0.12

Energy (Fcal/100 g DM) 277.7707.12

DM = dry matter; FM = fresh matter
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Table 4. Contribution of 100 g dry matter of D. guineense leaves
to the Recommended Dietary Allowances (RDA) in organic and
mineral nutrients

Contents in Contribution of
Analyzed RDA for adults 100g DM 100 g DM of D
elem)e/:nts (Male/Female) [19, of D. guingense | '
20 H eaves
] guineense to RDA (%)
leaves
Fat (g) 44-97 13.17 13.57-29.93
Protein 56 11.92 21.28
(@
Energy 2500/2000 277.77 11.11-13.88
(Kcal)
Na (mg) 1500 30.37+0.75 2.02
K (mg) 4700 3221_'773‘:' * 6.84
Ca (mg) 900 763.07 + 1.4 84.78
Mg (mg) 420 165_'1? * 38.74
Zn (mg) 750 7.63+0.12 1.01
Fe (mg) 27,40/58,80 5.68 + 0.06 9.67-20.76

Recommended dietary allowances based on a 70 kg body weight

Table 5. Comparison of the mineral composition of D. guineense
leaves with that of S. oleracea (fresh) and M. oleifera (dried)

Analyzed D. M. oleifera
elements guineense S. oleracea [21] [22]

Na (mg) 3%3;? 79 77.17 £1.83

32174+ 888.50 +

K (mg) 2.73 558 38.30
Ca (mg) 763;37 * 99 682,320
Mg (mg) 165'17i°’ * 79 428 +85.96
Fe (mg) 5(')6(?61 271 18.86 + 1.20
Zn (mg) 7661321' 0.53 2 134007

Table 6. Comparison of the proximate composition and energy value of
D. guineense, S. oleracea and M. oleifera leaves

Analvzed elements D. S. oleracea M. oleifera
Y guineense [21] [22]
Carbohydrates 2789 363 35.33
content (g/100 g DM)
Protein content (g/100 g
DM) 11.92 2.86 39.69
Fat content (g/100 g MS) 13.17 0.39 7.85
Ash content (g/100 g
DM) 10,65 - 11.39
Water content (g/100 g
de MF) 10.65 91.4 453
Total fiber content
(g.-"lIJI} £DM) 25.72 2.2 4.21
Energy (Kcal/100 g DM)  277.77 23 358.73

Table 7. Results of the analysis of antinutritional factors in D.
guineense leaves

Analyzed elements Result

Cyanures -
Nitrites -

- = Absent

4. Discussion

4.1. Phytochemical Screening of the Different
Extracts of D. guineense Leaves

Phytochemical screening of Dichapetalum guineense
leaf extracts (Table 1) revealed the presence of flavonoids,
tannins, saponins, reducing sugars, and terpenoids,
consistent with previous reports highlighting the richness
of this genus in bioactive metabolites [23]. These
compounds are well known for their antioxidant, anti-
inflammatory, antimicrobial, and immunomodulatory
activities [24]. The exclusive detection of terpenes in the
organic extracts (ethanolic and hydroethanolic) suggests
better solubility in these solvents, as observed in other
plant species [25,26]. Conversely, the absence of alkaloids,
coumarins, anthocyanins, and mucilages may reflect low
intrinsic levels of these compounds or a physiological
specificity of the leaves, since some of these classes are
more characteristic of reproductive organs [27,28].
Overall, these findings support the pharmacological
potential of the species, in agreement with its traditional
medicinal uses.

4.2. Nutritional Value of D. guineense Leaves

The nutritional composition of Dichapetalum guineense
leaves indicates that this underutilized leafy vegetable
could play a crucial role in addressing micronutrient
deficiencies and improving dietary diversity in sub-
Saharan Africa. The high calcium content (763 mg/100 g
DM, =~85% RDA) exceeds that of many conventional
leafy vegetables. This mineral is essential for bone
development, muscle contraction, and nerve transmission,
and its deficiency remains a major public health concern,
particularly in developing countries where dairy
consumption is limited [29,30]. Moreover, the calcium-to-
magnesium (Ca/Mg) ratio in plants is a critical indicator
of mineral balance, with significant implications for the
bioavailability and optimal utilization of these two
elements in both human and animal nutrition [31].

In the case of Dichapetalum guineense leaves, a Ca/Mg
ratio of 4.68 was observed (Figure 1), which is relatively
high compared to many other edible plants. This ratio is
similar to that reported for Adansonia digitata (baobab),
with an average of 4.5 [32], but remains lower than that of
Manihot esculenta (cassava), which reaches 6.77 [33].
Such a Ca/Mg ratio may have important consequences on
mineral homeostasis in individuals who regularly consume
this plant. Indeed, excessive intake of D. guineense leaves
could lead to a relatively high magnesium intake compared
to calcium, potentially disrupting the metabolic balance of
these two minerals. This imbalance may interfere with key
physiological functions, particularly bone health, as
magnesium can partially act as a calcium antagonist [34,35].
Although the Ca/Mg ratio observed in D. guineense falls
within a range comparable to that of other nutrient-rich
plants, moderate consumption is recommended to maintain
optimal mineral balance necessary for proper cellular and
metabolic function.

The iron content (5.68 mg/100 g DM) meets up to 21%
of daily requirements, which is particularly relevant in
regions where iron-deficiency anemia remains widespread
(Tables 2 and 5). Leafy vegetables are recognized as
important contributors to dietary iron intake, and the level
reported here exceeds that of spinach (Spinacia oleracea)
and approaches that of moringa (Moringa oleifera),
acknowledged as an important iron source [21,36]. The
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zinc content (7.63 mg/100 g DM), although covering only
about 1% of the RDA, remains higher than that of spinach
and moringa, underlining its potential role in supporting
immune and enzymatic functions [37].

The mineral profile also reveals a favorable Na/K ratio,
associated with  antihypertensive properties. High
potassium intake is known to counteract the deleterious
effects of sodium on blood pressure and reduce the risk of
cardiovascular diseases [38]. This characteristic supports
the relevance of including D. guineense in diets aimed at
preventing hypertension and related metabolic disorders.

From a macronutrient perspective, the leaves provide
11.9 g of protein per 100 g DM, covering more than 20%
of daily needs and representing a notable source of plant-
based proteins (Table 3, Table 4, and Table 6). Protein
malnutrition remains a significant concern in many parts
of Africa, and the consumption of leafy vegetables such as
D. guineense can substantially contribute to protein intake,
especially when combined with lysine-deficient cereals
[39]. The lipid content (13.17 g/100 g DM) is relatively
high for a leafy vegetable and may reflect the presence of
beneficial fatty acids, contributing to energy intake and
metabolic health [40].

The high fiber content (25.7 g/100 g DM) represents a
major advantage, as dietary fiber plays a key role in
digestive health, glycemic regulation, and the prevention
of obesity and cardiovascular diseases [41]. The very low
proportion of digestible carbohydrates (2.17 g/100 g DM)
further suggests potential benefits for diabetes
management and low-glycemic diets. The metabolizable
energy (278 Kcal/100 g DM) reflects a moderate caloric
density, balanced by high micronutrient and fiber levels,
consistent with the concept of nutrient-dense foods.

When compared with reference leafy vegetables, D.
guineense clearly outperforms spinach in calcium, iron,
zinc, and fiber, while presenting complementary
nutritional characteristics to moringa. While moringa
offers higher protein and energy levels, D. guineense
stands out for its higher calcium, zinc, and fiber contents,
suggesting that the combined consumption of both
vegetables could strengthen nutritional adequacy and
dietary diversity.

An especially encouraging finding is the absence of
antinutritional factors such as cyanides and nitrites in D.
guineense leaves. (Table 7). Furthermore, acute and
subchronic toxicity studies conducted over 14 and 28 days,
respectively, using the hydroethanolic extract of
Dichapetalum guineense showed no signs of toxicity,
behavioral alterations, or mortality in treated rats [23].
These compounds often limit the use of wild plants
despite their nutritional richness [42]. The safety profile
observed here therefore reinforces the relevance of
promoting this plant not only as a common leafy vegetable
but also as a nutraceutical ingredient in food fortification
and supplementation programs.

Overall, these results show that D. guineense leaves are
a nutrient-dense food with a balanced mineral profile,
appreciable protein levels, abundant fiber, and a favorable

Na/K ratio. Their consumption could contribute
significantly to the prevention of protein-energy
malnutrition, anemia, and  hypertension,  while

complementing other nutrient-rich leafy vegetables within
diversified diets.

5. Conclusion

The findings of this study highlight the remarkable
phytochemical and nutritional profile of Dichapetalum
guineense leaves. Phytochemical screening revealed the
presence of flavonoids, tannins, saponins, reducing sugars,
and terpenoids, compounds widely recognized for their
antioxidant,  anti-inflammatory, and  antimicrobial
properties, thus supporting the pharmacological potential
of this species and validating its traditional uses.

Nutritionally, the leaves are characterized by high
levels of proteins, dietary fiber, and essential minerals,
particularly calcium, magnesium, iron, and zinc. Their
composition also features a favorable Na/K ratio for
hypertension  prevention, very low  digestible
carbohydrates beneficial for glycemic control, and a
moderate energy value, making them a nutrient-dense
food source. When compared with reference leafy
vegetables such as spinach (Spinacia oleracea) and
moringa (Moringa oleifera), D. guineense shows superior
calcium, zinc, and fiber contents, underscoring its
complementary role in improving dietary diversity.

The absence of antinutritional factors such as cyanides
and nitrites further confirms its safety and strengthens the
case for its promotion. Overall, D. guineense emerges as a
promising leafy vegetable that could contribute to the
prevention of protein-energy malnutrition, iron-deficiency
anemia, and hypertension in sub-Saharan Africa. Its
integration into community nutrition programs, school
feeding initiatives, and the development of nutraceutical
products and dietary supplements could represent a
sustainable strategy to enhance food security and public
health outcomes.
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