Assessment of micronutrientsautritienalvatue of Solanumaethiopicumand
Solanummelongenafruits consumed in Burkina Faso

Abstract

In Burkina Faso, low micronutrients intake is one of factors responsible of under five years
children malnutrition. Research on local food to find best vegetables rich in micronutrients is
a way to improve children nutrition. The aim of this study is to assess micronutrients content
of Solanumaethiopicumand Solanummelongenagrown in Burkina Faso.From:three markets of
Ouagadougou city, fresh samples of fruits of the two plants have been purchased. After one
month drying in laboratory temperature, the dried samples were used to determine content of
ofCalcium (Ca), Magnesium (Mg), Potassium (K) ,Sodium (Na), Phosphor (P), Iron (Fe) and
Zinc (Zn) using flam photometer and atomic absorption spectrophotometer. The results
showed high content of K, Mg andCain the fruits. The content of Na, P is also satisfying. Fe
and Zn known as trace elements are also well represented in the two fruits. The values were
3582, 187, 126, 87, 29, 21 and 2 mg/100 g for K, Mg, Ca, Na, P, Fe and Zn, respectively for
the fruits of S. aethiopicum.S.melongena fruits had 2991, 317, 207, 135, 30, 6 and 4 mg/100 g
for K, Ca, Mg, Na, P, Fe and Zn, respectively.

These two fruits are important:sources of micronutrients and must be included in children diet
to improve their nutritional status.
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1. Introduction

In Burkina Faso, the nutritional survey in 2021 showed prevalence of 9.7% and 21.6% for
moderate acute malnutrition and chronic malnutrition, respectively [1]. The prevalence of

anemia was 72 % [2]. Malnutrition is an underlying causes of 35% death in underfive years



children [3]. The contributing factors to this malnutrition are poverty associated toinadequate
diet and lack of health care [4, 5].In many household, under five years children diet is
dominated by cereals porridges. These porridgeshave low density of nutrients unable to cover
their nutritional needs [5]. This situation led to low intake of micronutrients which are
essential for cells metabolism, tissues growth and body development [6]. Vegetables are
valuable sources of micronutrients [7, 8]. Therefore, they must be used in children diet to help
in their balanced nutrition and well-being. In Burkina Faso, there are varieties of vegetables.
But, insufficient data exist on their content in micronutrients. Therefore, investigation to
select vegetables with high micronutrients content is needed. S.aethiopicum and S.melongena
are herbaceous plants cultivated in Burkina Faso. They are from Solanaceae family and
measure 1.5 m [8].In Burkina Faso, the leaves and fruits of S. aethiopicumare consumed raw
or cooked in sauce.For S.melongena, only the fruits are consumed in sauce.In the food
composition table from Burkina Faso, data on micronutrients such as P, Mg, K, andNa for
S.aethiopicum fruits or P, Mg, K, Na, andZnfor S.melongena fruits are not available [9].

The aim of this study is to assess micronutrients contentin the fruits of S.aethiopicumand

S.melongena grown in-Burkina Faso.

2. Matarial and Methodes

2.1.Sampling

The samples of cool fruitsof S. aethiopicum and S. melongenahave been collectedinfromthree
markets of Ouagadougou city, Burkina Faso. These samples have been washed and dried in
the laboratory at 25°C during one month (how is that ; no mold growth????) and reduced in
powder with a grinder (mark NIMA, model NO: BL - 888A, Japan). The powder has been

filtered by a filter with meshes of 0.5 millimeter of diameter and then, kept in plastic sachets



at the laboratory temperature until analyses. The micronutrients analyses have been done in

triplicate with the samples.

2.2. Micronutrients content analyses

The following micronutrients:P, K, Na, Mg and Ca from the driedfruitshave been analysed
after mineralization of samples by humid voice according to Houba et al.[10]. In three tubes
(capacity???), 0.5 g of sample ground to 0.5 mm has been weighed and 5 ml of the extraction

solution (sulphuric acid - selenium - salicylic acid: 7.2%)?7??? what is the ratio? have been

added in each tube. A blareblanksolution has been prepared with 5 ml of the
extraetedextractsolution. The samples have been let to rest during 2'h at least. After this time,
they have beenheated with temperatures varying between 100-340 ‘Cby what?. The mixture
obtained after heating has been cooled to the ambient temperature during 24 h and then, has
been diluted to 2/3 of the tubes, stirred, cooled down again and completed to 75 ml with the
distilled water. After stirring and emptying, a quantity of the solution has been used for:

- thedosage of the total phosphor with the autosensor (model SKALAR 1000) to 880 nm
using the ammonium molybdate as indicator.

- the dosage of Magnesium and Calcium after dilution in the Lanthane [(La (NOs3)3; 6H20)]
respectively te 285.2 nm and 422.7 nm with an atomic absorption spectrophotometer (model
PERKIN ELMER A100).

- the dosage of Sodium and Potassium with a flame photometer (model CORNING 400).
Ranges of standards solutions have been prepared for the dosage of micronutrients. These
ranges are provided as follows:

- Phosphor (P): a solution (300 ppm) of potassium hydrogenophosphate (K;HPO.) permitted

to achieve a range of concentration varying between 3 and 15 ppm.



- Potassium (K) and Sodium (Na): a standard solution of Sodium-potassium (100 ppm)
permitted to prepare a range concentration between 0 and 10 ppm.

- Magnesium (Mg) and Calcium (Ca): standards solutions of Magnesium (1000 ppm) and
Calcium (1000 ppm) permitted to prepare concentration ranges varying between 5 and 30
ppm for the Calcium, 0.5 and 3 ppm for Magnesium.

For Zin (Zn) and Iron (Fe) analyses, 0.5 g of sample ground to 0.5 mm has been-weighed in

three tubes(????). Then,5 ml of the extraction solution with nitric acid (HNO3; 65%),

added in each tube. A blanc solution has been prepared with 5 ml of the extraction solution.
The samples have been let to rest during 2 h at least. After this time;.they have been heated
with temperatures varying between 75-240 “C. The mixture obtained after heating has been
cooled down to the ambient temperature during 24 h and subsequently, has been diluted to 2/3
of tubes, stirred, cooling down again and completed to 75 ml with the distilled water. After
stirring and emptying, a quantity of the solution has been used to analyse Fe and Zn in atomic
absorption, respectively to 219.9 nm and 248:3 nm. A concentration range of standard

solution has been 6 to 36 ppm forFe and 1 to 6 ppm forZn.

2.3. Statistical.analysis

The software SPSS version 22.0 has been used to performed data analysis. Data have been
expressed as mean (+ standard deviation). The differences between the mean content of
micronutrients have been tested using the one way analysis of variance. The Significant

difference between the mean has been set to 5% level.

3. Results



The results from this study showed high content of micronutrients in the fruits of

S.aethiopicum. The content of K was found highest, following by Mg and Ca for the samples

from the three markets (table 1).

Table 1: Content in mg/100g of micronutrients in dry fruits of S. aethiopicum

Micronutrients Market 1 Market 2 Market 3 P-value for
(Meanzx SD) (Meanzx SD) (Meanzx SD) difference
Ca 124 +2 120+£3 134 +1 0.002
Mg 191+5 172 £ 4 199+3 0.002
Na 88+3 7711 96 +2 <0.001
K 3562 + 8 3584 £5 3601 +9 <0.001
P 34+4 28+2 2411 <0.001
Fe 201 202 22+2 <0.001
Zn 2+0.1 2 3+0.2 <0.001

SD: standard deviation

The content of K were 3562, 3584 and 3601 mg/100 gfor the samples from market 1, market
2 and market 3, respectively. The content of Mg were 191, 172, and 199 mg/100 g for the
market 1, market 2 and market 3, respectively. The content of Fe and Zn krewknownas trace
elements were lower compared to the other micronutrients. The mean content of K, Mg, and

Ca for all the samples was 3582, 187 and 126 mg/100 g (table 2).

Table 2: Mean.content in mg/100g of micronutrients in dry fruits of S. aethiopicum

Micronutrients Mean = SD for three markets

¢ 126 +7
Mg 187+ 14

Na 87+ 10

K 3582+ 20

P 29+5

Fe 2141

Zn 2+1

SD: standard deviation



In the Table 3, micronutrients content of S.melongenafruits have been shown. The content of
K was highest, following by Ca and Mg (Table 3).

Table 3: Content in mg/100g of micronutrients in dry fruits of S.melongena

Micronutrients Market 1 Market 2 Market 3 P-value for
(Meanz SD) (Meanzx SD) (Meanzx SD) difference
ca 319+ 4 327+ 3 305+ 3 <0001
Mg 206+ 2 200+ 4 215+ 4 <0l
Na 132+ 2 138+ 1 136+ 1 W
K 2087+ 6 3012+ 4 2976+ 6 R
P 28+ 2 2543 36+ 3 0.001
Fe 5+ 1 8+ 2 6+ 1 go°
Zn 4+0.2 3+0.1 5+0.3 0.09

SD: standard deviation

The content of K were 2987, 3012, 2976 mg/100.g for market 1, market 2 and market 3,
respectively. Ca contentwere 319, 327 and 305 mg/100 g for market 1, market 2 and market 3,
respectively. Trace elements Fe and Zn content were lower compared to the other
micronutrients. The mean content for all the samples were 2991, 317, 207 and 135 mg/100 g

for K, Ca, Mg and Na, respectively (Table 4).

Table 4: Mean content.in mg/100g of micronutrients in dry fruits of S.melongena

Micronutrients Mean + SD for three markets

$ 317+ 11

Mg 20748

Na 13543

K 2991+ 18

P 30+ 6

Fe 6+ 1

Zn 4+ 1

SD: standard deviation



The results showed that the fruits of S.aethiopicum had high content of K and Fe, but low
content of Ca, Mg and Na compared to S.melongena (Table 5).

Table 5: Levels of micronutrients between S. aethiopicum and S. melongenadry fruits
(mg/100 g)

Micronutrients S.aethiopicum S.melongena
(Meanzx SD) (Meanzx SD)
Ca 126 +7 317 + 11
Mg 187 £ 14 207+8
Na 87 £ 10 135+3
K 3582 + 20 2991 +18
P 295 30 £6
Fe 21 +1 61
Zn 241 4+1

SD: standard deviation

4. Discussion

This study demonstrated that vegetables such as fruits of S.aethiopicum and S.melongena are
good sources of micronutrients. The fruits are rich in K, Mg and Ca. Significant content in
Na, P are also found. The content in Fe and Zn krewknownas trace elements are satisfying.
The finding showed S.melongena fruits to be best sources of Ca, Mg and Na compared to
S.aethiopicum fruits. However, S.aethiopicum fruits are the best sources of K and Fe.This
study providesnew????data on K, Ca, Mg, and P from fruits of S.aethiopicum. The study also
providesnew????data on K, Mg, P, Na and Zn from fruits of S.melongena. The results showed
differences in micronutrients content for the different markets. This is due to difference of
micronutrients concentration in the soilfor each site where the fruits were appropriated. The
composition of the soil can led a variation of minerals content [11, 12]. The content of Ca,
Mg, K and Fe are highest in S.aethiopicum fruits compared to the content found in Nigeria by

Michael et al. [13]: Ca (31 mg/100 g), Mg (59.5 mg/100 g), K (447.5 mg/100 g), Fe (2.5



mg/100 g). Astudy from Cameroon using S.aethiopicum fruits from Ghana [14], showed
highest content of Ca (170 mg/100 g), Mg (190 mg/100 g), P (260 mg/100 g), compared to
our study. However,the content ofK (2150 mg/100 g), Fe (3.97 mg/100 g) and Zn (1.06
mg/100 g) arewere lower compared to our study.S.melongena fruits studied showed high
content of micronutrients compared to other studies. Low content of Ca (2.0292 mg/100 g),
Mg (0.8617 mg /100 g), Fe (0.1388 mg/100 g) and Zn (0.5592 mg/100 g) arewere found in
the study from Nigeria [15]. Compared to our study, low content of 0.982 mg/100 g, 0.535
mg/100 g and 0.031 mg/100 g for Na, Fe and Zn, respectively were found in a study from
Ivory Coast [16]. These differences between the countries are explained.by the mineral
composition in the soil in each country and climate variability. Ourfinding demonstrated that
the two fruits are good sources of micronutrients. Therefore, the high frequencyconsumption
by children can contribute to solve their micronutrients deficiencies. The micronutrients are
used in main functions in the body. Calcium is used.in bone development and muscles
functions [16]. Sodium and Potassium are involved in cells hydric system regulation [13, 17].
Magnesium act as enzyme cofactor.involved-in glycolysis and DNA/RNA polymerases
activities [16]. Iron and Zinc are involved in both immune and nervous system action and
development [18,.19] . Malnourished children have low hemoglobin rate and exposed to
infection. Iron.and.Zinc are required in small quantity in the body. Therefore, iron and zinc
content:in the two fruits are important to solve malnourished children anemia and infection

problems.

5. Conclusion
Solanumaethiopicum and S.melongena fruits are both important sources of micronutrients
such as Ca, Mg, K, Na, P, Fe and Zn. promote highconsumption of these fruits by children

will contribute in their balanced nutrition, growth and development.



References

1.

10.

11.

12.

13.

Ministere de la Santé/Direction de la Nutrition. Enquéte nutritionnelle Nationale.
Rapport définitif. MS/DN, 2021, pp. 1-112. French

Institut National de la Statistique et de la démographie. Enquéte Démographique et de
Santé du Burkina Faso 2021. INSD/ICF ; 2022. French.

Rice A., Black R., Hyder A., Sacco L. La malnutrition: cause sous-jacente des déces
de I’enfant par maladies infectieuses dans les pays en développement. Bulletin de
I’OMS. 2000;78(10):1207-1270. French.

WHO. WorldwidePrevalence of anaemia 1993-2005 : WHO Global Database on
anaemia. Geneva: WHO; 2008.

WHO. Complementaryfeeding of young children in developing countries: A review of
current scientific knowledge. WHO/NUT/98.1;1998.

FAO. Vitamins and minerals requirements in human nutrition: report of a joint
FAO/WHO, Second edition; 1998.

Okafor J.C. Horticultural promising indigenous wild plant species of the Nigerian
Forest zone. Acta Hort. 1983;123 (15):165-176.

Yaméogo C.W., Garanet F. Micronutrients composition of SolanumaethiopicumL. and
AmaranthusHybridusL. leaves from Burkina Faso. 2023 (submitted).

Ministere de la Santé/Direction de la Nutrition. Edition et vulgarisation d’une table de
composition des aliments couramment consommés au Burkina Faso. MS/DN; 2005.
French.

HoubaV.J.G, vanVarkW., Walinga I, Vander Lee J.J. Plant analysis procedure (part 7,
chapter 2. 3). Department of soils sciences and analysis, Wageningen, The
Netherlands; 1989.

Yaméogo C.W., Bengaly M.D., Savadogo A., Nikiema P.A., Traoré A.S.,
Determination of Chemical Composition and Nutritional Value of Moringaoleifera
Leaves. Pakistan Journal of Nutrition. 2011;10(3):263-268.

Okeke H. C., Okeke O., Nwanya K.O., Offor C.R., Aniobi C.C. Comparative
Assessment of the Proximate and Mineral Composition of Cucumissativus L. and
Solanumaethiopicum L. Fruit Samples Grown in South Eastern and North Central
Regions of Nigeria Respectively. Natural Resources. 2021;12(8):237-249.

Michael U., Banji A., Abimbola A., David J., Oluwatosin S., Aderiike A., Ayodele O.,

Adebayo O. Assessment of variation in mineral content of ripe and unripe African



14.

15.

16.

17.

18.
19.

eggplant fruit (Solanumaethiopicum L.) Exocarps. J. Pharmacog. Phytochem.
2017;6(5):2548-2551.

Kamga R.T., Kouame C., Atangana A.R., Chagomoka T., Ndango R. Nutritional
Evaluation of Five Indigenous Vegetables. Journal of Horticultural Research.
2013;21(1):99-106.

Chinedu 1., Sunday M.A., Ozioma P.E., Khadiyat S.Y. Phytochemical constituents and
mineral composition of fruits of Solanummelongena and Cucumissativus. International
Journal of Current Research in Biosciences and plant biology. 2020;7(6):26-36.
Niamke A.M., Dibi N.S., Konan N.Y., Sea T.B., Djaman A.J. Comparison of the
physicochemical properties of Aubergine (Solanaceae) varieties
Solanumaethiopicumgilo and Solanummelongena grown in Northern Cote d’lvoire.
Journal of Experimental Agriculture International. 2019;29(2):1-9.

Sunday E.K., Hartline O.O. Nutrient Composition'of Commen Fruits and Vegetables
in Nigeria. Journal of Biotechnology. 2012;15:1336-1392.

UNICEF. The state of the world children. UNICEF house; 1998.

Petry N., Olofin I., Boy Erick., Angel M.D., Rohner F, The effect of low dose iron and
zinc intake on child micronutrient status and development during the first 1000 days of
life: A systematic review and meta-analysis. Nutrients.
2016;8,773;d0i:10.3390/nu81220773.

10



