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Abstract

Objective: The present investigation was undertaken to investigate the proximate, mineral, vitamin and phytochemical
constituents of five spontaneous plant species widely consumed in Cote d'lvoire: Solanum nigrum (Fouébrou), Ceratotheca
sesamoides (Nanogo), Sesamum radiatum (Mangnrin), Abelmoschus tuberculatus (Kogogban), Myrianthus arboreus (Tikriti).
Materials and Methods: Proximate values were determined according to standard methods and the energy content was calculated.
Food plants mineral analysis was performed by atomic absorption spectrophotometric methods. The data were statistically analyzed.
Results: Proximate composition of the plant foods samples ranged in 6.9-11.0% moisture, 11.0-13.3% ash, 14.6-19.5% crude fiber,
20.3-29.0% protein, 3.0-22.0% lipid, 34.0-55.3% carbohydrate and 331.0-430.3 kcal/100 g calorific values. Vitamin B9 and B-carotene
compositions varied in 432.3-13480.0 and 0.2-0.4 mg/100 g, respectively. The elemental analysis of the six leaves in mg dry matter
indicated that the leaves contained appreciable levels of potassium (1238-4228 mg/100 g), calcium (1058-2446 mg/100 g), magnesium
(393-607 mg/100 g) and iron (0.3-0.8 mg/100 g). The antinutrient composition for phytic acid, oxalic acid and total polyphenols were
ranged in 720-1300, 700-837 and 2012-8299 mg/100 g, respectively. The different ratios sodium/potassium (<1) and oxalates/calcium
(<2.5) were under the respective critical value for all the species. Conclusion: These results revealed that these leaves can be used to
combat micronutrient deficiency, also called “hidden hunger”, a main cause of health problems and high mortality for groups at risk,
mainly children and pregnant women in tropical Africa.
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INTRODUCTION

In tropical Africa, micronutrient deficiency, also called
hidden hunger, is a main cause of health problems, high
mortality and low economic productivity. According to the
FAO/WHO, nutritionists emphasize that a daily portion of
various vegetables is essential for a well balanced diet, in
particularfor children and pregnant women'. For this purpose,
spontaneous leafy vegetables play an important role in the
diets of world populations, particularly in Africa?2. Some
indigenous leafy vegetables grow in the wild and are readily
available in the field, as they do not require any formal
cultivation. Many of them are resilient, adaptive and tolerate
adverse climatic conditions more than the exotic species?.
Consequently, they contribute to poverty reduction because
of their relatively low cost and their ability to generate income
in a relatively short period of time compared to cereals®.
Spontaneous leafy vegetables are sources of vitamins and
minerals and their consumption, in conjunction with staple
food crops, can provide a balanced and healthy diet, especially
where malnutrition is wide spread®. Moreover, the organic
status awareness of these products create a real interest for
consumers since epidemiological studies have linked the
dietary habits and the prevalence of certain diseases such as
cancer, obesity and cardiovascular diseases®’. Among the 207
leafy vegetables are widely consumed in tropical Africa, about
20 leafy vegetables species belonging to 6 botanical families
are widely consumed and cultivated by Ivorian populations®°.
The consumption of these leafy vegetables is linked to the
region and ethno-botanical studies have stated that most
people in Northern Cote d'lvoire consume indigenous green
leafy vegetables®'0. Earlier reports have highlighted the
nutritive potential of fresh leafy vegetables''* but there is a
lack of scientific data with regards to the mostly spontaneous
leafy vegetables in Cote d'Ivoire. Solanum nigrum (Fouébrou),
Ceratotheca sesamoides (Nanogo), Sesamum radiatum
(Mangnrin), Abelmoschus tuberculatus (Kogogban) and
Myrianthus arboreus (Tikriti) are widely consumed in rural
and urban areas of Céte d'lvoire and notwithstanding the
long-term use of the vegetables leaves in various traditional
dishes preparations, there is paucity of information on their
nutritional composition. Therefore, the present study was
aimed at evaluating the nutritional composition of these
spontaneous plant species.

MATERIALS AND METHODS

Sampling: Five spontaneous plant species were selected for
the study: Solanum nigrum (locally known as Fouébrou),
Ceratotheca sesamoides (Nanogo), Sesamum radiatum
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(Mangnrin), Abelmoschus tuberculatus (Kogogban) and
Myrianthus arboreus (Tikriti). They were collected fresh and at
maturity from the local farmers in the Gagnoa district of
West-Central Cote d’lvoire. These species grow spontaneously
inforests, fallow lands and cocoa and coffee plantations'. The
samples were harvested in the field with a random sampling
procedure. The choice of Gagnoa district was based on
ethno-botanical surveys carried out by Kouame et a/™. These
plants were previously authenticated by National Floristic
Center (University Felix Houphouét-Boigny, Abidjan-Cote
d’Ivoire).

Sample preparation and drying: All collected samples were
put into clean, dry sample containers and transferred to the
Laboratory of Food Biochemical and Tropical Products
Technology (Abidjan, Cote d'Ilvoire) immediately for the flour
preparation. The leafy vegetables were washed in fresh
running water to eliminate dust, dirt, possible parasites or
their eggs, after, they were again washed with deionized
water. Only the edible leaf tissue was used for analyses. The
fresh leaves were air dried in the laboratory to remove the
surface water, thereafter oven-dried (Thitec 250, France) at
45°C for 72 h. The leaves were milled into powder using an
electric blender (Bimby mod. 2200, Vorwerk, Wuppertal,
Germany) and stored in polyethylene bags at room
temperature prior to analysis.

Chemicals and reagents: All chemical reagents were
obtained from Sigma Chemical Co. (St. Louis, MO, USA), unless
otherwise stated. Ultra-pure water with a resistivity of 18.2 M
was used in all experiments provided by ELGA (Flex Ill, U.K)
water purification system.

Experimental analysis

Proximate analysis: The proximate analysis (protein, lipids,
fibre, ash, moisture and carbohydrates) of dry samples of the
plant leaves were determined by the method described by
AOAC™. Moisture was determined by gravimetric method,
heating in an oven at 105X1°C until constant mass, total
nitrogen was determined according to the Kjeldahl method
and converted into protein, using factor 6.25, total lipids were
extracted by the Soxhlet technique with hot solvent (hexane)
and afterwards were determined by gravimetry, ash was
determined by gravimetry of incinerated sample, in muffle, at
550°C. The total carbohydrate content was calculated by
using the equation: 100-(moisture+protein+lipid+ash). The
caloric value of samples was calculated using the Atwater
conversion factors: 9 kcal g=' of lipid, 4 kcal g=' of
carbohydrate and 4 cal g~ of protein.
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Mineral determination: For mineral determinations', glass
and polypropylene materials were soaked in concentrated
nitric acid (specific gravity = 1.41 g cm=3) for 15 min and then
rinsed 3 times with distilled deionized water before use.
Mineral constituents  comprising potassium (K),
magnesium (Mg), iron (Fe), calcium (Ca), copper (Cu),
manganese (Mn) and zinc (Zn) were determined by atomic
absorption spectrophotometry (Unicam Analytical system,
Model 919, Cambridge, UK), whereas, sodium (Na)
determination was determined using a lame photometer
(Jenway, PF 7, Essex UK). All samples were previously
subjected to dry digestion at 450°C. To dissolve the ashes,
3 mL of concentrated HCl (specific gravity = 1.19 g cm~—3) were
added, the vessel was covered with a watch glass and gently
warmed (~70°C) for 3.5 h, leaving at the end of heating about
1 mL of liquid. The solution was then transferred to a 10 mL
volumetric flask and the volume was completed with
water. The solution was then used for individual mineral
determination using spectrophotometer and flame
photometer. These measurements were carried out in
triplicates, with two measurements per analysis. All minerals
were expressed in mg/100 g dry weight basis.

Antioxidant properties

Total phenoliccompound content: The phenolic compounds
were extracted following the procedure described by
N'Dri et a/' and determined by the Folin-Ciocalteu assay'.
Briefly, a dried sample (1 g) was extracted with 10 mL of 80%
methanol at room temperature and then reacted with a
10-fold diluted Folin-Ciocalteu reagent. Sodium carbonate at
a concentration of 6% (w/v) was added and the final volume
was made up with deionized water. After incubation at room
temperature for 15 min, the mixture’s absorbance was
measured against the gallic acid standard (the blank being
prepared under the same conditions as before but
without extract) at 725 nm using a spectrophotometer
(PG Instruments, England). Total phenolic content was
expressed as mg gallic acid equivalent (GAE)/100 g sample.
Vitamin essay: The determination of carotenoids
(Pro-vitamin A) was carried out by high-performance liquid
chromatography (HPLC) analysis according to Miglio et al/'®.
Briefly, 0.1 g of sample was extracted with tetrahydrofuran
containing 0.01% BHT (2,6-Diter-butyl-p-cresol) as the
antioxidant agent, dried under nitrogen flow in dark tubes,
resuspended in dicloromethane and analyzed using a HPLC
(Shimadzu LC10, Japan) controlled by Class VP software
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(Shimadzu, Japan) with a diode array detector (SPD-20A
Shimadzu, Japan) and a Prodigy column (5 um ODS3 100A,
250X 4.6 mm, Phenomenex, Torrance, CA, USA). The injection
volume was 20 yL and the carotenoids were eluted with a flow
of 0.8 mL min~', following this linear gradient: Starting
condition: 82% A and 18% B, at 20 min: 76% A and 24% B, at
30 min: 58% A and 42% B, at 40 min: 40% A and 60% B and at
45 min: 82% A and 18% B. Phase A was a mixture of
acetonitrile, n-hexane, methanol
(2:1:1:1, v/v/v/v), while phase B was acetonitrile. Identification
of the peaks in the HPLC chromatogram of the carotenoid
extract was carried out by a comparison of UV-Vis spectra or
with retention times of eluted compounds with pure
standards at 450 nm for B-carotene.

Water-soluble vitamins (folic acid) were analyzed with
high-performance liquid chromatography (HPLC) as described
and detailed by Hasan et a/'®. A mass of each sample (5 g) was
weighed and transferred into conical flask and 25 mL of
extraction solution was added, kept on shaking water bath at
70°C for 40 min. Extraction solution was made by mixing
50 mL of acetonitrile with 10 mL of glacial acetic acid and the
volume was finally made up to 1000 mL with double distilled
water. Thereafter, the sample was cooled down, filtered and
finally the volume was made up to 50 mL with extraction
solution. Then sample filtered through 0.45 pm filter tips and
aliquots of 20 uL from this solution was injected into the HPLC
by using auto-sampler (Shimadzu LC10, Japan). Analytical
reversed phase C-18 column (ODS column, 250X4.6 mm,
5 um, Phenomenex, Inc.) was used for the separation in mode
isocratic (acetonitrile: 55 mL, tetrahydrofuran: 37 mL and
water: 8 mL). The mobile phase rate is 1.5 mL and the
detection wavelength is 325 nm. The 20 L aliquots of the
standard solutions and sample solutions were injected. The
standard solution of vitamin B9 (folic acid) was prepared by
dissolving 11.2 mg of folic acid in 25 mL of double distilled
water.

During the extraction process, samples were always
protected from direct exposition to light and kept on ice to
minimize vitamins degradation.

and dichloromethane

Antinutritional factors

Phytic acid content: Phytic acid was determined by the
new chromophore method of Mohamed et a/?°. Briefly,a mass
of 0.5 g of the sample is homogenized in 25 mL of 3%
trichloroacetic acid (TCA) for 45 min and then centrifuged at
3500 rpm for 15 min.To 5 mL of the supernatant obtained are
added 3 mL of 1% iron chloride prepared in hydrochloric acid
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(1 N) and then heated on a water bath for 45 min. After
cooling the mixture, 5 mL of hydrochloric acid (HCl) is added
and the mixture is then left to stand for 2 h. Five milliliters of
1.5 N sodium hydroxide are then added to the mixture
obtained above, the whole is carried on a water bath for
15 min and centrifuged again at 3500 rpm for 15 min after
cooling. One milliliter of the supernatant is removed, to
which added 4.5 mL of distilled water, 45 mL of
ortho-phenanthroline reagent. The optical density is read at
470 nm on the spectrophotometer against a blank.

Oxalates: Oxalates content was determined by using the
method described by Day and Underwood?'. Briefly, 1 g of
dried powder was weighed into 100 mL conical flask. Then
75mL of 1.5 NH,SO, was added and the solution was carefully
stirred intermittently with a magnetic stirrer for about 1 h
and then filtered using Whatman No. 1 filter paper. Sample
extract of 25 mL (filtrate) was collected and titrated hot
(80-90°C) against 0.1 N KMnOQ, solution to the point when a
faint pink colour appeared that persisted for at least 30 sec.

Statistical analysis: One way analysis of variance (ANOVA)
with replicates were used to analyse the significant difference
among the results of samples. Multiple comparisons were
made for all experiments using least significant difference test
(Duncan’s multiple range test) at a probability (p) of 0.05 and
the results are expressed as mean=standard deviation (SD).
Analysis was performed in triplicates.

Table 1: Proximate composition of leafy vegetables

RESULTS

Physicochemical properties: The proximate composition
of the vegetables examined in this study is presented in
Table 1. The physicochemical parameters generally differed
significantly (p<0.05) from a leafy vegetable to another. The
moisture content in all samples ranged from 6.91+0.2 to
11.0£0.0%. The ash content ranged from 11.020.0%
(Nanogo and Tikriti) to 13.0£0.0% (Kogogban). There was a
variation in the fibres content of the investigated leafy
vegetables species, ranging from 14.6+0.0% (Mangnrin) to
19.5£0.0% (Foueébrou). Fresh Fouébrou leaves had the
highest protein content with 29.0%0.0%. Mangnrin and Tikriti
had 6.0£0.0 and 310.0%, respectively as lipid contents.

Nutritive and antinutritional properties: Table 2 shows
nutritive and antinutritional properties of the selected leafy
vegetables. There was a significant difference (p<0.05)
between most of these parameters. Vitamin B9 content
ranged from 4323%+32 mg/100 g for Mangnrin to
13480%1.0 mg/100 g for Nanogo. The B-carotene content
depended on the leafy vegetables species and varied from
0.22£0.0 mg/100 g for Nanogo to 0.4%£0.0 mg/100 g for
Kogogban. Total polyphenol of Nanogo had the highest value
with 8299112 mg/100 g. The selected leafy vegetables used
in this study contained also anti-nutrients, amounts varied
from 382%2 to 900£3 mg/100 g for oxalates and 720+ 3 to
1300%3 mg/100 g for phytates.

Spontaneous leafy vegetables

Composition Kogogban Fouébrou Nanogo Mangnrin Tikriti

Moisture (%) 6.910.2¢ 10.0+0.0° 11.0+0.0° 10.0+0.0° 10.0£0.0°
Ash (%) 13.0£0.0° 13.3£0.0° 11.0£0.0¢ 13.0£0.0° 11.0£0.0¢
Crude fiber (%) 18.4+0.0° 17.1£0.0¢ 16.71+0.0¢ 14.6%0.0° 19.5+0.0°
Protein (%) 22.0%0.1° 29.0+0.0° 22.0%+0.0° 203+0.1¢ 20.7+0.0¢
Lipid (%) 22.0%0.12 13.7%£0.0¢ 14.0£0.0° 6.010.0¢ 3.0£0.0¢
Carbohydrate* (%) 36.0+0.0° 34.0%0.0¢ 42.0£0.0° 50.7+0.0" 553%0.0
Energy (kcal/100 g)** 430.3%£1.07 375.1£0.0¢ 382.0£0.0¢ 337.9%0.29 331.0%+0.0"

Dataare expressed as dry matter basis. Data in the same row with different superscript letters are significantly different (p<0.05) as assessed by Duncan’s multiple range
test. Data are means (SD) of three independent experiments. *Calculated by difference of moisture content, ash, fiber, lipids and protein. **Energy value = 4 X total

carbohydrates (%)+4 X protein (%)+9 X lipids (kcal/100 g) (%)

Table 2: Nutritive and antinutritional properties of leafy vegetables

Vernacular name Vitamin B9 B-carotene Total polyphenols Oxalates Phytates
Kogogban 1080.0+1.0¢ 04%0.0* 6040+30° 382+22 1070£54°
Fouébrou 7801.7+1.5¢ 04%0.0° 2755+6¢ 900+£32 900£2¢
Nanogo 13480.0+1.0° 0.2£0.0¢ 8299+122 900+£32 900£3¢
Mangnrin 432.3%3.2¢ 0.2+0.0¢ 2012£3¢ 700£32 720+34
Tikriti 11642.31+2.5° 0.3£0.0¢ 4378+2¢ 837+32 1300+32

Results expressed as mg/100 g dry weight basis. The average values assigned to the same letters in the same column are not significantly different (p<0.05)
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Table 3: Mineral composition of leafy vegetables

Vernacularname K Ca Mg Na Fe Mn Cu Zn

Kogogban 4228+2° 1336%2¢ 444129 0.3%£0.0° 0.3£0.0¢ 0.05£0.0° 0.03£0.0° 0.02£0.0¢
Fouébrou 2987420 1497+3P 473%2¢ 04%0.0° 0.3%£0.0° 0.05+0.0° 0.03%+0.0¢ 0.01%0.0¢
Nanogo 1238+3¢ 1060124 393+£2¢ 0.4£0.0° 0.8%0.0° 0.07£0.0° 0.03£0.0° 0.0240.0°
Mangnrin 2459£2¢ 2446+£289° 515420 0.3+0.0¢ 0.4+£0.0° 0.05%0.0¢ 0.03+0.0° 0.03£0.0°
Tikriti 2234424 1058+3¢ 607%1° 0.4%0.0° 0.3%0.0° 0.04£0.0° 0.03£0.0° 0.01£0.0°

Results expressed as mg/100 g dry weight basis. Different letters in each column represent significant differences (p<0.05)

Table 4: Different ratio of leafy vegetables

Vernacular name Na/K Oxalate/Ca Phytate/Ca
Kogogban 0.0 03 0.8
Fouébrou 0.0 0.6 0.6
Nanogo 0.0 0.8 0.8
Mangnrin 0.0 0.3 0.3
Tikriti 0.0 0.8 1.2

Mineral composition: Significant differences (p<0.05) were
noted in the content of minerals between the five varieties
(Table 3). The species analyzed in this study contained
high amounts of potassium ranged from 1238=%3 to
4228+2 mg/100 g, respectively for Nanogo and Kogogban.
The calcium levels were between 10583 mg/100 g (Tikriti)
and 2446289 mg/100 g (Mangnrin). All the analysed plants
were excellent sources of magnesium, ranging from
393£2 mg/100 g (Nanogo) to 607=%1 mg/100 g (Tikriti). The
analysis showed that Nanogo was therichest in fresh iron with
0.8+0.0 mg/100 g while Tikriti had the highest sodium
content. Manganese, copper and zinc were quantified
between 0.04%0.0 and 0.07%£0.0 mg/100 g, 0.03£0.0 and
0.03%£0.0 mg/100 g, 0.01+0.0 and 0.03£0.0 mg/100 g,
respectively.

Table 4 shows the different ratio of the species. The
oxalate/calcium and the phytate/calcium ratios were lower
than 2. All the samples analyzed had their sodium/potassium
ratio less than 1 (Table 4).

DISCUSSION

Physico-chemical  parameters generally differed
significantly (p<0.05) from one leaf vegetable to another.
Moisture varied from 6.9£0.2 to 11.0£0.0 and provides a
lower water soluble. The lower moisture content of leafy
vegetables is not surprising since the fresh leaves were air
driedin the laboratory to remove the surface water, thereafter
oven-dried previously. Due to their ash content ranging from
11.0£0.0% (Nanogo and Tikriti) to 13.00.0% (Kogogban),
selected leafy vegetables could be considered good minerals
relative to values (2-10%) for cereals and tubers?2. The crude
fibres content of the leafy vegetable species studied is
consistent with the results of Acho et a/'? oscillating between
11.49% (Corchorus olitorius) and 24.00% (Colocasia esculenta).
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The fiber contents of these leafy vegetables were in
agreement with those of Nigerian vegetables such as “Oha”
(Pterocarpus soyauxi) 13.1%, “Nturukpa” (Pterocarpus
santalinoides) 10.55% and “Okazi” (Gnetum africanum)
24.6%2. The consumption of selected leafy vegetables could
be beneficial for populations because the high fiber content
of foods facilitates digestion by increasing gastrointestinal
function and preventing constipation, thereby, reducing the
incidence of metabolic diseases such as diabetes mellitus and
hypercholesterolemia. It also contributes to the prevention of
colon cancer by binding to carcinogenic chemicals away
from the cells that cover the colon??. Protein levels
(20.3%+0.1 t0 29.0+0.0%) can be superimposed on those of
other Ivorian, according to Zoro et a/"" and Acho et a/'’
According to Aberoumand?, leaves that provide more than
12% of their calorific value from proteins are a good source of
protein. Therefore, this suggests that all the leafy vegetables
studied would be good sources of protein and could play an
important role in the provision of available and inexpensive
proteins thus, improving the poor diets of rural communities.
In addition, the higher protein intakes may be beneficial for
various health outcomes, such as weight management,
maintaining muscle mass, preventing osteoporosis and
reducing the risk of cardiovascular disease??, With adequate
intake, the daily protein requirements (0.80 g kg~'/day)
could be largely covered®. As far as total carbohydrate is
concerned, leafy vegetables are not considered as a good
source of carbohydrate. The carbohydrate contents
(34.0£0.0-55.3£0.0%) of the leaves were similar to those of
vegetables such as Moringa oleifera (36.60-38.90%)*. The
high levels of vitamin B9 were above the 400 ug/day of daily
intake recommended for folate. Several authors have shown
that folates are found in large quantities in fresh green leafy
vegetables®'32, Therefore, these leaves in general and those of
Nanogo particulary are good sources of folic acid and may be
recommended in pregnant women for the prevention of
macrocytic anemia and fetal malformations (due to tube
defects neuronal) and in the elderly in maintaining
cardiovascular and cognitive health3*3*, The B-carotene
content of Kogogban (0.4%+0.0 mg/100 g) is higher than
those obtained by Adegunwa et a/*> in Nigeria, who
reported B carotene levels in fresh samples varying from
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0.240-0.264 mg/100gin Talinum triangulare and Basella alba,
respectively. According to Sluijs et a/3%, diets high in
B-carotene were shown to be associated with a reduced
occurrence of type 2 diabetes in generally healthy men and
women. Therefore, adequate intake of these leafy vegetables
could, therefore, be a source in provitamin A intake for rural
populations.

The studied leaves revealed the presence of polyphenol
atappreciable rates indicating a potential antioxidant activity.
Wong et a/*” showed that plants with an appreciable amount
of polyphenols also exhibited strong antioxidant activity and
contributed to their medicinal properties. The consumption of
a large amount of these leaves could, thus, contribute to
reducing the oxidative stress intimately linked to aging, to the
occurrence of cancer, atherosclerosis, inflammation and
neurodegenerative diseases such as Parkinson's disease and
Alzheimer's disease®®%. The fresh leafy vegetables selected for
this study also contain antinutrients ranging from 382%2 to
900%3 and 720%£3 to 1300%+3 mg/100 g, respectively for
oxalates and phytates. These results are superimposable to
those obtained by Acho et a/' in Cote d'Ivoire. The toxicity of
oxalates and phytates in humans has been set at 2-5 g/day
and diet consumption rich in these anti-nutrients may lead to
nephropathy*#!, These antinutrients form complexes with
divalent cations such as calcium, magnesium, zinc and iron,
thus reducing their bioavailability*2. These results indicate that
consumption of large quantities of freshly studied leaves
can have adverse effects on human health. In addition, the
anti-nutrients present in these plants could easily be reduced
and detoxified by soaking, boiling or frying*#4,

The species analyzed in this study showed appreciable
levels of potassium (1238=%3 to 4228+2 mg/100 g). Sodium
and potassium are involved in membrane and cellular
exchange, thus contributing to the regulation of plasma
volume, acid-base balance and muscle contraction®. In
addition, the sodium/potassium ratio for all fresh leafy
vegetables studied being less than one, this would mean that
they could be used in diets of hypertensive individuals. Having
regard to the recommended dietary allowance (RDA) for
minerals: calcium (1000 mg/day), magnesium (400 mg/day),
iron (8 mg/day) and zinc (6 mg/day) these leafy vegetables
could cover RDA and contribute substantially for improving
human diet®. Calcium plays a major role in ossification and
dentition** and has a preventive effect on arterial
hypertension in the elderly*. Magnesium is a cofactor in over
300 enzymatic reactions that regulate various biochemical
reactions in the body including protein synthesis, muscle
function, blood glucose, blood pressure and heart rate
regulation®®, Copper is the major constituent of
cuproenzymes, which are involved in energy production, iron
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metabolism and the metabolism of neurotransmitter
synthesis®. Iron plays an important role in the prevention of
anemia while zinc is important in neurological function®.
Anti-nutrients to nutrients ratios of leafy vegetables were
calculated to predict the bioavailability of calcium. The
calculated oxalates/calcium was below the critical level of
2.5 in all the species known to impair calcium bioavailability
while phytates/calcium ratios is above the critical threshold of
0.5, excepted Mangnrin. However, cooking could reduce the
ratio.

CONCLUSION

It is concluded that the So/anum nigrum (Fouébrou),
Ceratotheca sesamoides (Nanogo), Sesamum radiatum
(Mangnrin), Abelmoschus tuberculatus ~ (Kogogban),
Myrianthus arboreus (Tikriti) contain appreciable amount of
proteins, fibres, mineral elements and good sources of
vitamins (vitamin B9, B-carotene). The presence of
polyphenolsinappreciable amountsin the leaves contributes
to theirmedical value. Anti-nutritional factors such as oxalates
and phytates have been demonstrated even if they can be
eliminated to improve their nutritional quality. Thus, the
spontaneous leafy vegetables studied could significantly
contribute to human health and could play a major role to
combatmicronutrient deficiency, also called “hidden hunger”,
amain cause of health problems and high mortality for groups
atrisk, mainly children and pregnant women in tropical Africa.
However, it is necessary to consider other aspects such as the
effects of cooking time on the chemical, nutritive and
antinutritive value of these leafy vegetables.
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