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Abstract 

Many plant species, which once played an important role in the survival of populations, especially in times of war, drought and 

invasion of crops by locusts, have disappeared or have become rare. Yet according to the Landscape Analysis, in 2009, about 13 % 

of rural households were in food insecurity. This situation shows the urgency of valorizing the spontaneous or wild food plants by a 

thorough study of their nutritional composition in order to increase the knowledge of the populations of these species and promote 

food consumption. The objective of this work is to provide an analysis (resulting in an overview) of the research on the nutritional 

values of wild food plants in Côte d’Ivoire. We conducted a systematic review of research on the nutritional values of wild food 

plants in Côte d’Ivoire based on the criteria by PRISMA GROUP. The study involved a detailed analysis of the work of research 

centers working on food plants. The results showed that out of 27 articles identified on spontaneous food species, for the period 

going from 2006 to 2014, only 4 studies examined their nutritional value. All work was carried out in urban areas, and 75% of the 

plant material was obtained in the markets. Only one study was dedicated exclusively to a specific plant species. Other studies have 

focused on samples of 3 to 20 species. Studies had no plant species in common. All the studies noted the high nutritional value of 

several spontaneous plant species but, the analytical methods used in these studies were generally low-achieving. Despite the difficult 

study conditions, all the studies established the good nutritional value of several spontaneous plant species. The use of these plant 

species could be part of the answer to the challenge of food security. 
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1. Introduction 
Plants make up indispensable natural resources for human 

feeding and human care [1]. In West Africa, since the 90s, the 

destruction of the forest has been estimated at 4% per year [2]. 

The Ivorian forest would seem to have shrunk from 16 million 

hectares to less than 2 million in fifty years. This poses the 

problem of the survival of wild plants food, which constitute real 

sources of nutritional supplements in rural areas, as well as 

currency [3, 4]. The strong growth of urban populations in Africa 

comes with the challenge of food security [3, 5]. Many plant 

species, which once played an important role in the survival of 

populations, especially in times of war, drought and invasion of 

crops by locusts, have disappeared or have become scarce [6]. In 

this context, the wild food plants could be a solution today and 

play a fundamental role in the fight against hunger. According 

to the Landscape Analysis, in 2009, about 13% of rural 

households in Côte d’Ivoire were in food insecurity [7]. 

According to Rhoner and Al (2013) the prevalence of vitamin A 

deficiency is estimated at 24% of preschool children with a 

higher prevalence in rural areas (28%) than urban areas (20%). 

Folic acid deficiency affects almost all women, with a national 

prevalence in Côte d’Ivoire of 86% [8]. This situation shows the 

urgency of valorizing the spontaneous food plants by in-depth 

study of their nutritional composition in order to increase the 

knowledge of the populations of these species and promote food 

consumption. 

In many works, the role of these neglected food sources is 

highlighted. This mostly concerns fruit, eaten raw or cooked, 

leaves prepared in sauce, cereal, wild tubers and beverages such 

as palm wine [9]. The food and medicinal fruit species in Côte 

d'Ivoire have been the object of basic study in botany [10, 11,12], 

ethnobotany [6, 13], and domestication studies were initiated [14, 

15]. Apart from the biochemical and nutritional study of wild 

food plants in the south of V-Baoule conducted by Herzog 

(1992) [4], the nutritional value of these wild food plants has been 

the object of very little study in Cote d’Ivoire. 

The objective of this study is to make an analysis of research on 

the nutritional values of wild food plants in Côte d’Ivoire. 

 

2. Method 

We conducted a systematic review based on the criteria 

enounced by PRISMA GROUP (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) [16]. 

 

2.1 Selection criteria 

2.1.1 Selection of research centres: The criteria for selection 

of the centres were: the presence of areas of research on food 

plants, the existence of regularly published research reports, and 

collaboration with the universities of Ivory Coast. Thus, two 

centres have met the selection criteria. These are the National 

Centre for Agronomic Research (CNRA: Centre National de 

Recherche Agronomique) and the Swiss Centre for Scientific 

Research (CSRS: Centre Suisse de Recherche Scientifique). 

 

2.1.2 Study Selection: We selected all studies on wild food 

plants, or spontaneous gathering Ivory Coast irrespective of 
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language or methodology. We excluded work on food plants 

eaten only by chimpanzees and on medicinal plants. 

 

2.2 Search Strategy and Study Selection 

The study involved a detailed analysis of all activity reports and 

all work (publications, theses, and communications) carried out 

on aliments from the beginning of the activity reports of each 

centre; i.e. since 2006 for the CSRS and since 2008 for the 

CNRA. Regarding the CSRS, we considered work in the field 

relevant to our study (Natural environments and biodiversity, 

Environment and health, Biodiversity and food security, 

Medicinal, utility and forest plants). 

 We also made use of the Pubmed database to find publications. 

The search was conducted with the following key words: 

nutritional value, Côte d’Ivoire, «neglected aliments" [17, 18], 

"wild food plants" [15], "collection food" [19, 20]; "spontaneous 

food species" [5, 21], "underutilized food" [22] "indigenous 

aliments" [23, 24], "traditional aliments" [24], "non-timber forest 

products" [26]. 

("nutritive value"[MeSH Terms] OR ("nutritive"[All Fields] 

AND "value"[All Fields]) OR "nutritive value"[All Fields] OR 

("nutritional"[All Fields] AND "value"[All Fields]) OR 

"nutritional value"[All Fields]) AND WILD[All Fields] AND 

("plants, edible"[MeSH Terms] OR ("plants"[All Fields] AND 

"edible"[All Fields]) OR "edible plants"[All Fields] OR 

("food"[All Fields] AND "plants"[All Fields]) OR "food 

plants"[All Fields]) AND ("cote d'ivoire"[MeSH Terms] OR 

("cote"[All Fields] AND "d'ivoire"[All Fields]) OR "cote 

d'ivoire"[All Fields]) AND (“2006”[PDAT]:”2014”[PDAT]) 

(((((((wild[All Fields] AND ("plants, edible"[MeSH Terms] OR 

("plants"[All Fields] AND "edible"[All Fields]) OR "edible 

plants"[All Fields] OR ("food"[All Fields] AND "plants"[All 

Fields]) OR "food plants"[All Fields])) OR (spontaneous[All 

Fields] AND ("food"[MeSH Terms] OR "food"[All Fields]) 

AND species[All Fields])) OR (neglected[All Fields] AND 

("food"[MeSH Terms] OR "food"[All Fields]))) OR 

(("food"[MeSH Terms] OR "food"[All Fields]) AND 

underused[All Fields])) OR (indigenous[All Fields] AND 

("plants"[MeSH Terms] OR "plants"[All Fields]))) OR 

(traditional[All Fields] AND ("food"[MeSH Terms] OR 

"food"[All Fields]))) AND ("nutritive value"[MeSH Terms] OR 

("nutritive"[All Fields] AND "value"[All Fields]) OR "nutritive 

value"[All Fields] OR ("nutritional"[All Fields] AND 

"value"[All Fields]) OR "nutritional value"[All Fields])) AND 

("cote d'ivoire"[MeSH Terms] OR ("cote"[All Fields] AND 

"d'ivoire"[All Fields]) OR "cote d'ivoire"[All Fields]) AND 

(“2006”[PDAT]:”2014”[PDAT]) 

 

3. Results 

A total of 27 studies on wild, spontaneous or collection-type 

food plants were identified according to the methodology set out 

by PRISMA GROUP [16]. Among these works, we excluded 14: 

eleven (11) Communications and three (3) theses, which, 

although they were listed in the reports of activities of the 

centres, were not available because unpublished and not 

available via the internet. After thorough reading of the abstracts 

of the 13 remaining works, nine (9) were excluded: five (5) 

studies were purely ethnobotanical, one (1) study was concerned 

with non-food medicinal plant, one (1) was concerned with the 

food of chimpanzees and two (2) studies dealt with other topics 

(production, marketing etc.). Two works were reinstated in the 

study, communications whose articles had been found on the net. 

(The activity report for the year including these items had not 

yet been published at the time of our survey). We conducted a 

comprehensive analysis of the remaining 6 items. Following this 

analysis, we excluded three (3) items: one turned out to be a 

work on a wild plant for medicinal use, another looked into the 

anti-oxidant qualities of wild fruits without assessing their 

nutritional value and the third was about non-spontaneous 

plants. In total, only 3 studies out of 27 or 11% of studies on wild 

food plants or spontaneous focused on their nutritional values. 

(Figure 1). 
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Fig 1: Flow chart of the systematic review of studies on the nutritional value of wild food plants. 
 

These are the studies that were included in the final review: the studies of C. Ake 2006 [27], A. Ekissi of 2011 [28] and Sahore D. 2012 
[24]. (Table I) 

 
Table 1: Place of sampling and species studied 

 

Study Place Sampling site 
Number 

species studied 
Name of the species studied 

organs and 

studied parts 

Sahore D. 2012 Abidjan (South) Market 3 

Volvariella volvaceae 

Beisschmiedia mannii (Lauraceae) 

Irvingia gabonensis (irvingiaceae) 

Mushroom 

Seeds 

Seeds 

Ekissi A. 2011 Yamoussoukro (Center) Uncultivated areas 1 Lippia multiflora Leaves 

Aké C. 2006 

Abidjan 

Anyaman 

Bingerville 

(South) 

Market 10/20* 

Balanites aegyptiaca, 

Cyperus esculentus L. 

Dacryodes klaineana, 

Detarium microcarpum, 

Landolphia heudelotii 

Ricinodendron heudelotii 

Saba comorensis 

Solanum indicum subsp. Distichum 

Synsepalum brevipes 

Voandzeia subterranea 

Pulp 

Tuber 

Pulp 

Pulp 

Pulp 

Seeds 

Pulp 

Whole fruit 

Pulp 

Seeds 

*10 of 20 species studied were the subject of nutritional studies. The other concerned the anti-radical and anti-bacterial activity 

All studies were conducted in urban areas, mainly in Abidjan 

(economic capital). The acquisition of the plant material was 

carried out in the marketplace in two (2) out of the three (3) 

studies. Only one study was exclusively devoted to a plant 

species, the other 2 covered several species ranging from 3 to 20 

(Table I). In the study of Ake [27], only 10 species out of the 20 

studied were the object of nutritional study. The other concerned  

the antibacterial and anti-radical activity. 

The three studies had no common plant species. Only one study 
[24] among the 3 measured, at the same time, the content of 

macronutrients and that of micronutrients in spontaneous food 

plants. Analytical methods were in general low-achieving, in 

some cases titrimetric determinaton was used for the 

measurement of vitamin C content. (Table II). 

 
Table 2: Measurement methods used and list of nutrients measured in the nutritional studies of the spontaneous food plants. 

 

Study Methods of Measurement 
Nutrients Measured 

Prot. Lip CH Ashes Ca Na K Mg Fe Vit C Vit E 

Sahore D. 

2012 

Atomic absorption spectrophotometry, 

Kjeldahl method Soxhlet extraction with ether 

carbohydrate by difference 
+ + + + + + + + + + + 

Ekissi A. 

2011 

Kjeldahl method AOAC method (AOAC, 1984; 

AOAC; 1976) 
+ + + + - - - - - - - 

Aké C. 2006 Titrimetric determination HPLC/UV assay - - - - - - - - - + + 

* AOAC: Association of Official Agricultural Chemists 
 

All the studies noted the high nutritional value of spontaneous 

plant  species  (table III).  However,  we  note  that no study took  

interest in their vitamin A or folic acid content. 
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Table 3: Average nutrient content of wild food plants studied 
 

Study 

Year 

Species 

studied 

Average content for the measured nutrients 

Proteins 

(% d.m*) 
CH 

(% d.m*) 
Lipids 

(% d.m*) 
Ashes 

(% d.m*) 
Ca 

(% d.m*) 
Na 

(%d.m*) 
K 

(% d.m*) 
Mg 

(% d.m*) 
Fe 

(% d.m*) 
Vit C 

mg/100g 

Vit E 
mg/100g 

Sahore D. 

2012 

V. volvaceae 
17.010 

±0.04 

79.440 

±0.24 

3.440 

±0.02 

0.110 

±0.01 

0.120 

±0.04 

1.880 

±0.02 

1.26 

0±0.12 

0.130 

±0.01 

0.010 

±0.00 
- - 

I. gabonensis 
7.230 

±0.80 

23.250 

±0.17 

63.610 

±0.70 

5.91 

±0.30 

0.452 

±0.09 

0.061 

±0.00 

0.678 

±0.01 

0.213 

±0.01 

0.012 

±0.00 
- - 

B. mannii 
7.160 

±0.11 

0.610 

±0.004 

0.610 

±0.04 

3.890 

±0.24 

0.104 

±0.02 

 

0.061 

±0.01 

0.872 

±0.05 

0.071 

±0.00 

0.029 

±0.00 
- - 

Ekissi A. 

2011 

L. multiflora 

-Buds 

12.95 

±0.073 
<3 <1 

10.26 

±0.048 
- - - - - - - 

-Young leaves 
11.21 

±0.14 
<3 <1 

10.95 

±0.15 
- - - - - - - 

-Mature leaves 
9.63 

±0.57 
<3 <1 

17.9 

±0.43 
- - - - - - - 

Aké C. 2006 

B. aegyptiaca, - - - - - - - - - 8,65 NS 

Cyperus esc. L. - - - - - - - - - NS NS 

D. klaineana, - - - - - - - - - NS 13,20 

D.microcarpum - - - - - - - - - 1,37-8,65 NS 

L. heudelotii          NS NS 

R. heudelotii - - - - - - - - - NS 6,28 

S. comorensis - - - - - - - - - 1,37-8,65 NS 

S. indicum subsp 

distichum 
- - - - - - - - - 1,37-8,65 13,20 

S. brevipes          NS NS 

V. subterranea          NS 24,70 

The indicated values represent the average of three determination (n=3) % d.m*: % dry matter. 

NS: Non Specified 
 

4. Discussion  

The analysis of research on spontaneous food plants reveals that 

over a period of 7 years, nutritional studies of these species 

accounted for only 11% of all work on wild food plants. 

However, the quality of most of the results might be questioned 

given the conditions in which food is stored in the markets. 

These storage conditions were mentioned by Aké to explain the 

low vitamin C content of most of the fruits analyzed [27]. Indeed, 

it has been shown that factors for the change in the nutritional 

composition of foods are endogenous (maturity, genetic 

influences even within a species or variety) and exogenous 

(sunshine, temperature, humidity and soils). Note that in this 

same study, although the assays were carried out, some results 

are not specified. The few studies on the spontaneous food plants 

fail to go in depth. In the study of Ekissi dedicated exclusively 

to leaves Lippia multiflora, they are recommended as a good 

source of minerals while only ashes were evaluated without 

dosage of basic minerals (Na, K, Ca, Mg, Fe). Comparison with 

the work on the nutritional properties of wild food species in 

other countries of the world shows that they take into account 

the major macronutrients and micronutrients. This is the case of 

work on Spondias mombin in Brazil [29], on Pentaclethra 

macrophylla in India [30], or Maesobotrya barteri, Nigeria [31], 

species that are also found in Ivory Coast but which have no 

nutritional study in publication... The high cost of assays was 

evoked to explain this limitation at the level of studies in Côte 

d'Ivoire [4]. This could explain why the analytical methods used 

are generally low-achieving, as in some cases titration was used 
[27] and in other cases the protocol is old, as in the 2011 Ekissi 

study, where the AOAC Methods used are very old (AOAC, 

1984; AOAC, 1976) [28] compared to the study of Tirbuski [29], 

published in the same year, in which the AOAC methods are of 

2005 (which is equivalent to a 21 to 29 year gap). This allows us 

to underline the interest of partnership with research centres of 

countries with the same flora and whose research is developed, 

like India and Brazil. Comparison of species could yield 

interesting results for genetic studies in a perspective of 

domestication of these species. 

We also note that these studies are not always in line with public 

health needs. Indeed, although Vitamin A deficiency and folic 

acid have been identified in the Ivorian population [8], none of 

these nutrients have been measured in wild food plants. As 

regards public health, besides the problems of malnutrition, 

there are also the problems of cardiovascular disease and 

degenerative diseases, and their increased prevalence justifies 

the extensive work carried on the anti-radical effects of food at 

the expense of their nutritional value [25, 27, 32, 33]. However, 

further research regarding the nutritional properties of wild food 

plants is very urgent. As Bergeret said [19], the every 

disappearance of a plant is the loss of the knowledge that is 

connected to it, namely knowledge about the plant itself and the 

uses it is the object of. At a time when the whole world is turning 

to biodiversity to find new food sources, Cote d'Ivoire needs to 

save their heritage by valuing these previously neglected foods.  

The limitations of this study were the lack of accessibility of the 

studies on wild food plants (regarding theses and memoirs), 

which reduced the number of works included in our analysis. We 

must also point out that the fact that no study had plant species 

in common prevented statistical comparison of their nutritional 

values test results. 

 

5. Conclusion 

All studies noted a good nutritional value of spontaneous plant 

species despite non-optimal conditions for the sampling of plant 

material and the limitations of nutritional analyzes. Nutrition 

and biodiversity converge to a common path leading to food 

security and sustainable development. They are directly related 

to the Sustainable Development Goals (SDGs) adopted in the 
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2030 Agenda of the United Nations for sustainable 

development: zero hunger (Goal 2), Good health and well-being 

(Goal 3) responsible consumption and production (Goal 12), as 

well as Life on land (Goal 15). Developing this line of research 

will undoubtedly help in safeguarding the (Ivorian) flora and 

achieving food security (as well as in the prevention of 

cardiovascular and degenerative diseases) in Cote d’Ivoire and 

potentially worldwide. 
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