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Abstract

Cleome rutidosperma is a wild leafy vegetable commonly found along farmland margins in many parts
of sub-Saharan Africa, where it is often underutilized despite its traditional consumption. The present
research evaluates the nutritional composition of Cleome rutidosperma growing naturally in farmland
margins of Ado-EKkiti, Nigeria, with the aim of providing evidence-based data to support its dietary
relevance. Fresh leaf samples were collected during the cropping season, authenticated botanically, and
analyzed using standard proximate and mineral assessment methods. Proximate parameters including
moisture, ash, crude protein, crude fat, crude fiber, and carbohydrate contents were determined
following established analytical protocols, while mineral elements such as calcium, iron, potassium,
magnesium, and zinc were quantified using appropriate spectrometric techniques. The results revealed
that C. rutidosperma leaves possess appreciable levels of protein and dietary fiber, alongside moderate
carbohydrate content, indicating their potential contribution to energy and gut health. High ash values
reflected a rich mineral composition, with notable concentrations of calcium and iron, nutrients
essential for bone health and hematological functions. Comparatively low-fat content supports the
suitability of the plant for low-lipid diets. The nutritional profile observed aligns with earlier reports on
wild leafy vegetables, reinforcing the role of non-conventional greens in addressing micronutrient
deficiencies in rural populations. Environmental factors associated with farmland margins, including
soil fertility and minimal agrochemical exposure, may further influence nutrient density. Overall, the
findings demonstrate that Cleome rutidosperma is a nutritionally valuable plant that can supplement
conventional vegetables, particularly in resource-limited settings. Promoting its inclusion in local diets
and encouraging sustainable harvesting practices may enhance food security and nutritional diversity in
southwestern Nigeria. The research provides baseline nutritional data that can inform dietary
recommendations, agricultural extension programs, and future research on value addition and
bioavailability of nutrients in underutilized leafy vegetables.

Keywords: Cleome rutidosperma, wild leafy vegetables, proximate composition, mineral content,
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Introduction

Wild leafy vegetables play a crucial role in traditional diets across Africa, serving as
accessible sources of essential nutrients for rural populations !, These plants often grow
spontaneously in farmlands, roadsides, and fallow lands, contributing to dietary diversity and
resilience during periods of food scarcity 2. Cleome rutidosperma, a member of the
Cleomaceae family, is one such species commonly found in southwestern Nigeria, including
Ado-EKkiti, where it grows abundantly along farmland margins . Traditionally consumed as
a cooked vegetable, the plant is valued in indigenous food systems, yet it remains largely
neglected in formal nutritional planning ™. The growing reliance on a narrow range of
cultivated vegetables has contributed to micronutrient deficiencies, emphasizing the need to
reassess the nutritional potential of underutilized plant species B,

Previous studies on wild vegetables have shown that many possess higher mineral and fiber
contents than cultivated counterparts, supporting their role in combating malnutrition [,
However, the nutritional quality of such plants can vary significantly depending on
ecological conditions, soil characteristics, and harvesting locations 7). Farmland margins
represent a unique growth environment where plants are exposed to diverse soil nutrients
with limited agronomic inputs, potentially influencing their nutritional composition 2!,
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Despite the frequent occurrence of C. rutidosperma in these
areas, comprehensive nutritional evaluations specific to this
ecological niche remain limited . Existing literature has
primarily focused on phytochemical screening and general
proximate composition without adequate emphasis on
location-specific nutrient variability 1%,

In Ado-Ekiti, increasing pressure on conventional food
systems and rising food costs have renewed interest in
alternative and locally available vegetables [!!l. Evaluating
the nutritional profile of C. rutidosperma growing in
farmland margins is therefore important for understanding
its contribution to household nutrition and public health 12!,
Earlier analytical reports from the region have indicated
promising mineral and protein contents in this species,
suggesting its potential as a nutrient-dense food resource '3,
However, updated and context-specific data are necessary to
validate these findings and encourage wider dietary
acceptance 14,

The objective of this research is to evaluate the proximate
and mineral composition of Cleome rutidosperma collected
from farmland margins of Ado-Ekiti, Nigeria, using
standardized analytical methods . It is hypothesized that
the plant possesses significant nutritional value comparable
to commonly consumed leafy vegetables and can serve as a
sustainable dietary supplement ['®].  Generating such
evidence is essential for promoting indigenous vegetables in
nutrition-sensitive agricultural and health interventions.

Materials and Methods

Materials: Fresh leafy samples of Cleome rutidosperma
were collected from farmland margins within Ado-EKkiti,
Ekiti State, Nigeria, during the active growing season to
ensure optimal vegetative maturity. The research area is
characterized by mixed cropping systems and minimal
agrochemical application, conditions commonly associated
with the spontaneous growth of wild leafy vegetables [ 81,
Sampling sites were selected randomly across multiple
farmland margins to capture representative plant variability
and reduce location bias !l. The harvested leaves were
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carefully sorted to remove damaged or diseased parts,
washed thoroughly with clean water to eliminate adhering
soil particles, and air-dried under shade to prevent nutrient
degradation [°!. Botanical identification and authentication of
the plant species were carried out using standard taxonomic
keys and descriptions, with reference to established floristic
literature on West African edible plants > #. All chemicals
and reagents used for laboratory analyses were of analytical
grade, and standard laboratory glassware and equipment
were employed throughout the research to ensure analytical
accuracy 13,

Methods

Proximate composition analysis of the leaf samples,
including determination of moisture, ash, crude protein,
crude fat, crude fiber, and carbohydrate contents, was
conducted following standard procedures recommended by
the Association of Official Analytical Chemists [,
Moisture content was determined by oven-drying, ash
content by incineration in a muffle furnace, crude protein by
the Kjeldahl method, crude fat by Soxhlet extraction, and
crude fiber using sequential acid and alkali digestion
methods [, Carbohydrate content was calculated by
difference, as described in earlier studies on indigenous
leafy vegetables [® 191, Mineral analysis for elements such as
calcium, iron, potassium, magnesium, and zinc was
performed after wet digestion of dried samples, followed by
quantification using appropriate spectrometric techniques,
consistent with methods reported for wild and underutilized
vegetables " %1, All analyses were carried out in triplicate,
and results were expressed on a dry weight basis to allow
comparison with previous nutritional studies "> '3, The
analytical approach adopted aligns with established
methodologies used in earlier evaluations of Cleome
rutidosperma and other traditional leafy vegetables from

southwestern Nigeria and similar agroecological zones ! ¢
13]

Results

Table 1: Proximate composition of Cleome rutidosperma leaves from farmland margins of Ado-Ekiti (mean + SD; n = 3 replicates/site)

Parameter FM1 FM2 FM3 ANOVA p
Moisture (% fresh) 82.84 £0.32 80.79 £ 0.35 83.07 £0.29 0.0002
Ash (g/100 g DM) 14.97 £0.35 14.21 +0.27 16.12 £0.35 0.0011

Protein (g/100 g DM) 26.23 £0.73 25.65+0.28 27.26 £0.56 0.0318
Fat (g/100 g DM) 3.69 £0.16 3.14+£0.14 3.81 £0.09 0.0018
Fiber (g/100 g DM) 12.57 +0.87 12.59 +0.68 13.25 +0.31 0.4137
Carbohydrate (g/100 g DM) 42.53 +0.83 44.41 £0.46 39.55 +0.53 0.0002

Interpretation (Proximate)

Moisture content was high across sites (80.79-83.07%),
consistent with leafy vegetables and supporting their
traditional use as fresh greens ©®'%. On a dry-matter basis,
crude protein remained substantial (25.65-27.26 g/100 g
DM), indicating meaningful dietary protein contribution
when consumed regularly, as reported for African
indigenous vegetables [ ¢ Crude fat was low (3.14-3.81
g/100 g DM), aligning with the suitability of leafy
vegetables for low-lipid diets [ '?I. Fiber values (12.57-
13.25 g/100 g DM) were stable across sites (ANOVA p =
0.4137), implying relatively consistent dietary roughage

regardless of farmland margin location > ¢, Ash content
differed significantly among sites (ANOVA p = 0.0011),
and the highest ash in FM3 suggests richer total mineral
residue, which is commonly used as a proxy for mineral
density in nutritional profiling [ 71. The proximate pattern
and magnitudes are in agreement with earlier work on
underutilized greens and with regional findings reported for
C. rutidosperma from Ado-Ekiti & 13l Analytical
determinations followed AOAC protocols, supporting
comparability with published datasets !'!. Overall, these
results reinforce the value of wild edible plants in dietary
diversification and nutrition-sensitive interventions > !,
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Table 2: Mineral composition of Cleome rutidosperma leaves from farmland margins of Ado-Ekiti (mean + SD; n = 3 replicates/site)

https:

//[www.agriculturejournal.net

Parameter FM1 FM2 FM3 ANOVA p
Calcium (mg/100 g DM) 905.12 +25.33 867.06 +17.45 915.13 £22.97 0.0460
Iron (mg/100 g DM) 4173 £1.33 37.13 £0.68 4243 +£233 0.0143
Potassium (mg/100 g DM) 1668.41 £87.91 1512.35 £81.73 1673.82 + 67.26 0.0423
Magnesium (mg/100 g DM) 346.33 +6.13 328.36 +12.89 367.34 £15.54 0.0062
Zinc (mg/100 g DM) 5.36 £0.30 4.86 +£0.22 5.80 +0.14 0.0076

Interpretation (Minerals)

All sites showed mineral-rich profiles typical of many
indigenous leafy vegetables [ °. Potassium was the
dominant mineral (1512-1674 mg/100 g DM), supporting
the role of wild greens in electrolyte intake and dietary
quality %1, Calcium levels were also high (867-915 mg/100 g
DM), suggesting potential value for bone-health-related
nutrition in communities relying on plant sources > ¢!, Tron
concentrations  (37.13-42.43 mg/100 g DM) were
appreciable and comparable to earlier reports for traditional
vegetables, supporting potential relevance for addressing
iron-deficiency  risks,  subject to  bioavailability
considerations > & ! Significant between-site differences
(ANOVA p<0.05 for all minerals) likely reflect micro-

ecological variation in soil nutrient availability and growth
conditions along farmland margins > 8. This ecological
sensitivity is consistent with ethnobotanical and urban-
agriculture literature emphasizing that location and
management context can influence nutrient density in
indigenous vegetables 8, The mineral pattern observed
here aligns with broader evidence that wild and
underutilized leafy vegetables can complement cultivated
vegetables for micronutrient security ! ¢ 19 and it supports
earlier regional reporting on C. rutidosperma nutritional
attributes '3 14, These findings strengthen the case for
promoting sustainable use of spontaneous edible plants in
household food strategies ' and for further work on
nutrient bioavailability and safe harvesting practices !,
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Fig 3: Association between ash content and total mineral load

Statistical notes (applied tools)

A one-way ANOVA was used to test differences among
FM1-FM3 for each parameter (Tables 1-2), consistent with
standard comparative nutritional profiling ® 5. For
interpretation, significant ANOVA results were treated as
evidence of side effects attributable to local growth
environment variability along farmland margins 7 8. A
simple linear regression between ash (g/100 g DM) and
summed minerals (mg/100 g DM) was performed to
examine whether ash tracks mineral density (Figure 3),
which is commonly inferred in food composition work and
indigenous vegetable profiling [ 191,

Discussion

The present research demonstrates that Cleome
rutidosperma growing along farmland margins of Ado-Ekiti
possesses a nutritionally rich profile, reinforcing the
importance of wild and underutilized leafy vegetables in
local food systems. The high moisture content observed
across sampling sites is characteristic of fresh leafy
vegetables and supports their role in contributing to
hydration and palatability in traditional diets [ . On a dry-
matter basis, the relatively high crude protein levels
recorded in this research compare favorably with several
commonly consumed indigenous vegetables, highlighting
the potential of C. rutidosperma as a supplementary plant
protein  source, particularly in low-income rural
communities where access to animal protein is limited - 6.
This finding aligns with earlier assessments of African wild
vegetables that emphasize their role in improving dietary
protein adequacy > 121,

The low crude fat content observed across all farmland-
margin sites is nutritionally advantageous, as it supports the
inclusion of C. rutidosperma in diets aimed at reducing
excessive lipid intake while still providing essential
micronutrients ¢, Dietary fiber levels were moderately high
and showed minimal variation among sites, suggesting a
stable contribution to gastrointestinal health and potential
benefits in glycemic regulation and satiety, as reported for
traditional leafy vegetables across sub-Saharan Africa [% 19!,
The significant variation in ash content among sites
indicates differences in total mineral accumulation, which is

consistent with reports that soil heterogeneity and micro-
environmental conditions strongly influence nutrient uptake
in wild plants 781,

Mineral analysis revealed potassium as the most abundant
element, followed by calcium and magnesium, a pattern
commonly reported for indigenous leafy vegetables 6 °1.
High potassium levels support cardiovascular and
electrolyte balance, while substantial calcium content
suggests relevance for bone health in populations with
limited dairy consumption > ©. The appreciable iron
concentrations observed are particularly noteworthy given
the prevalence of iron-deficiency anemia in many
developing regions; however, as emphasized in previous
studies, mineral bioavailability remains an important
consideration > '2. The positive association between ash
content and total mineral load further validates the use of
ash as an indirect indicator of mineral density in food
composition studies [ 19,

Overall, the nutritional characteristics documented in this
research are consistent with earlier reports on C.
rutidosperma from southwestern Nigeria ['> 14 and broader
evaluations of underutilized leafy vegetables ! . These
findings support the hypothesis that farmland-margin
populations of C. rutidosperma represent a valuable, low-
cost nutritional resource. Promoting awareness, sustainable
harvesting, and dietary integration of such plants could
contribute meaningfully to food and nutrition security
initiatives,

Conclusions

The findings of this research clearly demonstrate that
Cleome rutidosperma growing naturally along farmland
margins of Ado-Ekiti, Nigeria, possesses considerable
nutritional value and should no longer be regarded as a
marginal or inferior food resource. The plant exhibited a
favorable proximate composition characterized by high
moisture content, appreciable levels of crude protein and
dietary fiber, low crude fat, and substantial carbohydrate
contribution on a dry-matter basis, indicating its suitability
for regular dietary inclusion. The mineral analysis further
strengthened its nutritional significance, revealing high
concentrations of potassium, calcium, magnesium, and iron,
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all of which are essential for maintaining metabolic balance,
bone integrity, neuromuscular function, and hematological
health. These attributes collectively position C.
rutidosperma as a viable supplement to commonly
cultivated vegetables, particularly in regions facing
economic constraints, seasonal food shortages, and
micronutrient deficiencies. Beyond its nutritional merits, the
ability of this plant to thrive along farmland margins with
minimal agricultural inputs underscores its ecological
resilience and potential role in sustainable food systems.
Based on these outcomes, practical actions should focus on
increasing community awareness about the nutritional
benefits of C. rutidosperma through nutrition education
programs and extension services, encouraging its safe and
hygienic harvesting from uncontaminated farmland margins,
and promoting its incorporation into local recipes to enhance
dietary diversity. Small-scale processing techniques such as
drying and powdering could be adopted to extend shelf life
and enable year-round availability, while household and
community-level cultivation trials may further improve
accessibility and reduce pressure on wild populations.
Additionally, integrating this plant into school feeding
programs and community nutrition initiatives could
contribute to improving nutrient intake among vulnerable
groups, including children and women of reproductive age.
Local agricultural and health stakeholders may also explore
value-addition opportunities, such as developing vegetable
mixes or fortified food products, to enhance acceptability
and economic value. Overall, recognizing and utilizing
Cleome rutidosperma as a functional indigenous vegetable
offers a practical pathway toward strengthening food
security, improving nutritional outcomes, and supporting
sustainable utilization of local biodiversity within the
research region.
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