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Introduction: Little is known about consumer acceptability of African 
Indigenous Fruits and Vegetables (IFV), despite their contribution to nutrition, 
cultural heritage, and food security.
Methods: We conducted a systematic review to identify attributes of IFV that are 
associated with consumer acceptability among adults in sub-Saharan Africa. 
PubMed and Scopus databases were systematically searched for studies published 
up to October 2024. Only articles published in English were included, with eligibility 
criteria defined using the Sample [S], Phenomenon of Interest [PI], Design [D], 
Evaluation [E], and Research type [R] (SPIDER) tool. Study quality was appraised using 
Quality Assessment for Diverse Studies (QuADS) tool. Descriptive statistics were 
used to summarise publication trends. Inferential statistics, presented through effect 
direction plots, compared acceptance of IFV-containing foods with that of control 
versions. Thematic analysis explored determinants of acceptance and preference.
Results: A total of 55 studies were included in this review. The majority (69%) of 
studies were quantitative, 25% were mixed methods, the rest were qualitative. Over 
61% of studies focused on vegetables, 28% focused on fruits, and 11% on both 
vegetables and fruits. Studies reported consumer acceptance as liking after tasting 
a food, with preference defined as liking expressed in response to its name. Greater 
acceptance of meals without IFV was observed compared to those that included 
them. The findings reveal that sensory appeal can be enhanced through careful 
selection of preparation techniques. Consumer acceptance and preference for 
IFV were reported to be shaped by social perceptions, with some studies linking 
their consumption or sale to poverty and backwardness, especially among younger 
and urban populations. Certain vegetables, such as red amaranth, were associated 
with intra-household conflict. Perceived nutritional and medicinal benefits, such as 
the treatment and prevention of anaemia, diarrhoea, childhood malnutrition, and 
functional properties of species like spider plant, moringa, and amaranth, serve as 
strong facilitators of acceptance.
Discussion: Overall, although meals without IFV were preferred, acceptance of 
IFV-containing foods could be enhanced through better preparation techniques 
and appropriate food pairings. Despite social stigma, the recognised health 
benefits of IFV offer opportunities for promotion of these foods.
Clinical trial registration: This study was registered on PROSPERO as 
CRD42024599899.
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1 Introduction

Sub-Saharan Africa (SSA) is home to a wide diversity of 
Indigenous Fruits and Vegetables (IFV), many of which are tied to 
culture and traditional food systems. Yet, globalization and 
urbanization have shaped local food environments, often reducing 
the consumption of these traditional foods (Cockx et al., 2019). 
The transformation of the food environment driven by changes 
across both the external and personal domains, including food 
availability, vendor and product characteristics, pricing, 
marketing, affordability, convenience, and desirability (Turner et 
al., 2018), has led to rising consumption of ultra-processed foods, 
refined sugars, and unhealthy fats (saturated and trans fats). At the 
same time, it has contributed to a decline in the intake of fruits 
and vegetables, particularly indigenous varieties (Oniang’o et 
al., 2025).

This downward trend in fruit and vegetable intake is reflected 
within the population. Research across the African continent 
consistently indicates average fruit and vegetable consumption levels 
below the WHO and the Food and Agriculture Organization (FAO) 
(FAO, 2020; Hartley et al., 2013) daily recommendation of at least 400 g/
person/day (5 servings). A systematic review of fruit and vegetable 
consumption in SSA revealed an average daily per capita intake of only 
268 g (Mensah et al., 2021). These results resonate with Frank et al’s 
findings, reporting that only approximately 10% of individuals aged 15 
and older in SSA meet the WHO’s daily recommendations for vegetable 
and fruit consumption (Frank et al., 2019).

Despite this shift, known as the nutrition transition, there is 
growing interest in rediscovering and promoting consumption of 
African Indigenous Fruits and Vegetables (IFV) for their nutritional 
value, cultural importance, contribution to food security, and role in 
climate change mitigation (Ready et al., 2024). The terms “indigenous” 
and “traditional” foods are often used interchangeably to refer to food 
species that are native to a region or were introduced long ago, sourced 
from the wild or produced locally, and recognized as part of a 
community’s culture, in a specific geographic area (Kasimba et al., 
2019; Kuhnlein et al., 2006). In this review, the term indigenous will 
be used.

Fruits and vegetables, in general, are protective against 
Non-Communicable Diseases (NCDs) (Woodside et al., 2023). 
Indigenous fruits and Vegetables have been reported to contain 
significantly higher dietary fiber, minerals, polyphenolic, and 
antioxidant levels compared to their exotic counterparts (Dissanayake 
et al., 2023). Owing to these properties, African IFV such as bitter 
gourd, tree tomatoes, okra, and wild medlar, among others, exhibit a 
wide range of therapeutic potential against diabetes, cancer, malaria, 
gastrointestinal, and cardiovascular diseases (Nabavi et al., 2011; 
Mohammed et al., 2024). Despite such benefits, a critical gap remains 
in understanding the acceptability of IFV, whether consumed solely 
or when incorporated into commonly eaten staples. Moreover, little is 
known about how consumers perceive IFV when added to other 
foods, how various cooking or processing methods influence their 
sensory appeal, or how preferences vary across IFV varieties. 

Consequently, despite their well-documented nutritional and 
therapeutic benefits, these foods remain underutilised due to limited 
knowledge about their acceptance and integration into everyday diets.

Consumer acceptance refers to the expressed level of liking or 
disliking for a food when evaluated based on a prepared sample of 
the food. Preference, on the other hand, refers to the expressed degree 
of liking or disliking for a food when assessed in response to the 
name of the food (Cardello and Maller, 1982). Consumer acceptance 
may be expressed in several ways, including but not limited to 
sensory evaluation, willingness to pay, and preference tests. 
According to the Institute of Food Technologists (IFT), sensory 
evaluation is a scientific approach used to elicit, measure, analyse, and 
interpret individuals’ responses to products as experienced through 
the senses of sight, hearing, touch, smell, and taste (Stone and 
Sidel, 1985).

Despite the potential benefits of IFV, their acceptance and 
integration into African diets remain limited. Consumers are the 
primary decision makers in food selection, and their choices 
ultimately shape what foods are included or excluded from their 
diets. Understanding how individuals make decisions about what 
to eat, including their preferences, motivations, perceived benefits, 
and barriers is therefore essential for increasing the integration of 
IFV into daily dietary practices. Understanding consumer 
acceptance of IFV is crucial for promoting their adoption and 
mainstreaming their consumption in African diets. Existing reviews 
on IFV across SSA have mainly addressed their health benefits 
(Netshiluvhi and Eloff, 2025), existing knowledge on what 
communities already know or believe about these foods (Mdimi et 
al., 2024), quality losses across the food value chain (Kubitza et al., 
2025), and supply chain-related knowledge gaps (Alulu et al., 2023). 
None of the available reviews have evaluated consumer acceptance. 
Therefore, this systematic review was conducted to identify 
consumer attributes of IFV that are associated with consumer 
acceptability among adults in SSA.

2 Methods

2.1 Literature search

The review followed a systematic search in PubMed and Scopus 
databases. A search strategy was developed in consultation with a 
research librarian at De Montfort University, Leicester. Search terms 
included consumer OR individual OR market OR adult AND 
acceptance OR acceptability OR liking OR rating OR preference OR 
sensory evaluation OR choice OR Willingness to pay AND indigenous 
OR local OR traditional OR native OR orphan OR neglected OR wild 
OR underutilised OR ancient AND vegetable OR fruit OR crops OR 
foods OR plants OR greens AND sub-Saharan Africa OR Africa OR 
tropical Africa. Specific searches were conducted for each country in 
the SSA. The search was done following the inclusion criteria up to 
October 2024.
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2.2 Selection of eligible studies

The study selection method outlined in Table 1 was used to 
identify potential publications. The number of included and excluded 
articles is presented in a search decision flowchart, following the 
guidelines of the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) (Fleming et al., 2013) as shown in 
Figure 1. The eligibility criteria for studies (Table 1) follow the SPIDER 
tool (Cooke et al., 2012), that is Sample [S], Phenomenon of Interest 
[PI], Design [D], Evaluation [E], and Research type [R].

2.3 Data extraction and charting of results

All identified literature was exported to RefWorks reference 
manager in the Research Information Systems (RIS) format. After 
removing duplicates, all literature was exported to Rayyan, a 
systematic review screening tool, and screened based on title, 
abstracts, and key terms. Only English-language articles were included 
in the review. Two reviewers (NB and MGE) independently screened 
the studies, and any conflicts were discussed until consensus was 

reached. If consensus could not be achieved, a third researcher was 
consulted. Full-text examinations were then conducted for studies 
meeting both the inclusion and exclusion criteria, following the same 
process for resolving disagreements.

Data was charted in an excel sheet including the following: 
publication year, study objective (s), study region and country, types 
of vegetables/fruits studied, citation, target population for study, 
sample size, years of data collection, study design and data collection 
method, duration of study period, methodology for consumer 
acceptance, main findings, methodological limitation, coherence, 
adequacy of data, and relevance.

2.4 Quality appraisal

In the final screening phase, content analysis was conducted to 
further assess eligibility. We adapted the Quality Assessment for 
Diverse Studies (QuADs) tool by Harrison et al. (2021) by selecting 
only the items relevant to our review objectives to determine the 
quality of included studies. Rather than performing a full critical 
appraisal, which was not appropriate for this type of review, we 
focused on specific criteria to identify study quality. Responses to the 
adapted appraisal questions guided the final decisions to include or 
exclude full-text articles for data synthesis that had advanced through 
PRISMA screening steps. One author independently appraised all 
studies, and all authors reviewed and approved these appraisals. 
Studies were excluded if they lacked a clear statement of objectives, 
used a study design inappropriate for addressing the research 
questions, applied unsuitable analytical methods, or, in the case of 
quantitative evaluation studies, had a sample size smaller than 75 
(Drake et al., 2024).

2.5 Data analysis

Both quantitative and qualitative (thematic) analyses were 
employed to synthesize findings from the studies included in the 
systematic review. The descriptive analysis involved examining the 
frequency of publications by year, country, and across various regions 
within SSA to highlight geographic patterns and the diversity of 
indigenous plant species evaluated across the literature. Additionally, 
the number of times each indigenous vegetable or fruit appeared in 
the studies was tallied. A separate descriptive summary was conducted 
for consumer acceptance studies, focusing on the types of sensory 
tests used.

Inferential analysis was presented using effect direction plots 
(Thomson and Thomas, 2013) of consumer preference. This was 
assessed by comparing participant evaluations of foods containing 
African IFV to control versions without African IFV or to versions 
prepared using different cooking or processing techniques. A positive 
effect direction indicated that the African IFV-enriched foods were 
more favourably rated than the controls; a negative direction indicated 
lower ratings; and a neutral direction suggested no difference in 
acceptance.

A thematic analysis was conducted to explore the determinants 
for consumer acceptance and preference for African IFV. Two iterative 
coding stages were used. First, open coding was applied to extract key 
ideas and recurring concepts across studies. In the second round, 

TABLE 1  Study inclusion criteria using SPIDER tool.

SPIDER tool Inclusion 
criteria

Justification

Sample Adults living in SSA. Vegetable and fruit 

consumption has been 

reported to reduce the risk 

of non-communicable 

diseases. However, adults 

are more at risk, and they 

consume far below the 

WHO recommendations.

Phenomenon of 

Interest

Studies evaluating and 

exploring consumer 

acceptance/preference 

of IFV in SSA.

A nutrition transition is 

underway in SSA continent, 

creating an urgent need to 

increase consumption of 

vegetables and fruits.

Design Qualitative studies 

utilising focus groups, 

interviews, 

observations; 

quantitative studies that 

used surveys, 

experimental designs.

To allow inclusion of 

designs for both qualitative 

and quantitative approaches.

Evaluation Sensory attributes 

(taste. Appearance, 

aroma, flavor, texture) 

and preference of IFV.

Consumer acceptance is the 

liking or disliking of a food 

based on a sample, while 

preference is based on the 

food’s name (Cardello and 

Maller, 1982)

Research type Qualitative (e.g., 

thematic analysis, 

grounded theory), 

quantitative and mixed 

methods studies.

To allow breadth and depth 

of understanding the 

reasons for IFV acceptance 

patterns.
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these codes were grouped into broader categories based on similarity, 
resulting in a final set of themes and sub-themes. These were visualized 
using a thematic map with color-coded categories for clarity. The 
results were summarized according to these themes.

3 Results

3.1 Study selection and screening process

Overall, 2,934 studies were retrieved from the initial search from 
two databases (PubMed n = 643; Scopus n = 2,291). After title and 
abstract screening, a total of 55 studies met the inclusion criteria as 
shown in Figure 1.

3.2 Overview of included studies

3.2.1 Characteristics of included studies
Most of the included studies were published from 2017 onward, 

as illustrated in Figure 2. There was a decline in publications on 

consumer acceptance of IFV in 2019, followed by a significant surge 
through 2023, with the highest number of studies appearing in 2023. 
Included studies were predominantly (70%) quantitative, over 25% 
were mixed methods studies, and the rest were qualitative. Studies 
conducted between 2007 and 2024 were drawn from 12 different 
countries across the sub-Saharan continent, as shown in Figure 3. 
Most studies were conducted in Nigeria (n = 16), followed by South 
Africa (n = 12). Two studies were conducted across two countries 
(Kenya and Tanzania), while one study spanned three countries 
(Kenya, Tanzania, and Uganda).

3.3 Quality appraisal

Using the QuaDs tool (Harrison et al., 2021), the quality of 
included studies was appraised by examining key methodological 
criteria rather than assigning overall quality scores. Research aims 
were generally well reported with studies stating objectives that were 
aligned with their respective research themes. However, few studies 
situated their work within theoretical or conceptual frameworks 
which limited the depth of interpretation and the broader applicability 
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FIGURE 1

PRISMA flow diagram illustrating the study selection process used in this systematic review.
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of findings beyond the immediate experimental context. Reporting on 
sampling approaches and participant characteristics was often less 
comprehensive. When assessed against the sample size criterion, many 
studies were found to be inadequate relative to established sensory 
science standards. According to Lawless and Heymann (2010) and 
Civille and Carr (2015), quantitative consumer tests evaluating two to 
four food samples should ideally include 75–100 participants to 
ensure statistical reliability and reduce bias. Only a few studies such as 
(Ntila et al., 2019) with 120 participants, (Sangija et al., 2022) with 370 
participants, (Agúndez et al., 2018) with 432 participants, (Gido et al., 
2017a) with 450 participants, and (Atuna et al., 2022) with 1,393 
participants, met these thresholds, providing sufficient power for valid 
inferences.

Most of the included quantitative sensory and consumer 
acceptance studies used very small sample sizes, often ranging 
between 15 and 50 participants. Such small sample sizes fall below the 
recommended standards for quantitative consumer testing, limiting 
representativeness and the robustness of statistical conclusions. 
Although a smaller sample size may be acceptable for qualitative 
sensory profiling or preliminary product development, many of these 

studies reported quantitative outcomes for example, p-values and 
mean hedonic scores suggesting they were positioned as inferential 
tests. These findings underscore the need for future research on 
African IFV to adopt more standardized and transparent reporting 
practices.

3.4 Consumer acceptance and preferences 
for African indigenous fruits and vegetables

3.4.1 Consumer acceptance of dishes 
incorporating indigenous vegetables and fruits

A total of 22 studies assessed consumer acceptance and preference 
for meals containing indigenous fruits and vegetables as shown in 
Table 2. Of these, 13 studies reported a negative trend, indicating 
greater acceptance of meals without IFV compared to those that 
included them. In contrast, 5 studies demonstrated a positive trend, 
with participants showing a preference for meals incorporating 
indigenous produce. The remaining 5 studies reported either neutral 
preferences or inconclusive findings.

3.4.2 Consumer acceptance of processed and 
cooked African indigenous fruits and vegetables

Fourteen studies investigated consumer acceptance and preference 
of African IFV prepared using various cooking and processing 
methods (Table 3). Some studies reported positive consumer 
acceptance for processed African IFV. For instance, Macharia-Mutie 
et al. (2011) found that unfermented amaranth-enriched maize 
porridge was most preferred, while Badejo et al. (2020) reported 
significantly improved taste and acceptance for roasted tigernut-
baobab beverages. Similarly, Uckert et al. (2023) observed high 
acceptability for honey-treated mango flakes, and Agúndez et al. 
(2018) noted a high preference for dry and ground dry leaves of 
baobab. Conversely, 3 studies showed negative consumer responses. 
For example, Ibeanu et al. (2020) found that juice from peeled dika 
fruit (bush mango) was favoured over unpeeled variants, and Ezenwa 

FIGURE 2

Number of studies and publication year.

FIGURE 3

Countries with count of studies.
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TABLE 2  Consumer acceptance for foods containing indigenous fruits and vegetables.

Study ID Sample size Study design Foods evaluated Effect 
direction

P-value

Ntila et al. (2019) 120 Cross-sectional survey
Moringa leaf powder added to white 

maize porridge.
P < 0.05

Mashau et al. (2021) 70 Experimental design
Moringa oleifera leaf powder added 

to ground beef.
P < 0.05

Arueya and Ugwu (2017) 30 Experimental design

African star apple combined with 

pregelatinized starch to create a food 

supplement. The supplement was 

added to jollof rice.

P < 0.05

Olabinke et al. (2024) 50 Experimental design

Oyster mushrooms and big cup 

mushrooms added to chicken 

meatloaf.

▲

P > 0.05

Owheruo et al. (2023b) 20 Experimental design
Oyster mushroom flour added to 

wheat flour to make biscuits.
P < 0.05

Natukunda et al. (2016) 50 Experimental design
Tamarind seed powder added to 

cookies and mango juice.
P < 0.05

Ezenwa et al. (2023) 20 Experimental design
Tamarind was used as coagulant for 

tofu.
P < 0.05

Melese and Keyata (2022) 30 Experimental design

Combination of pumpkin and 

common bean with wheat flour to 

develop biscuits.

P < 0.05

Kriesemer et al. (2021)

102
Experimental and observational 

design

Pumpkin leaves and Ethiopian kale 

were cooked with butter, beans, or 

potato.

Cowpea leaves were cooked alone or 

with Ethiopian kale and fish, or with 

amaranth leaves and fish

Not mentioned

Mungofa and Beswa (2024) 70 Experimental sensory design
Cost-effective soup formulation using 

cowpea leaves and pumpkin powders.
P > 0.05

Levai et al. (2024) 15 Experimental design
Bread fruit flour is used to make 

biscuits.

◀▶
P > 0.05

Biye et al. (2017) 25 Experimental design

Meals made from three species of 

Gnetum leaves combined with 

Talinum triangulare leaves.

▲

Not mentioned

Mezajoug Kenfack et al. 

(2023)
50 Experimental design

Gnetum leaves used for salads and 

tarts

▲
Not mentioned

Owheruo et al. (2023a) 20 Experimental design
Combination of wheat flour with 

okra seed flour to produce chin-chin.
P < 0.05

Onyebuchi and Asouzu 

(2020)
15 Experimental design

Swallow produced from fortified 

composite flour of millet, native 

banana, moringa, ginger and scent 

leaves.

▲

P < 0.05

Mujinda et al. (2023) 50 Experimental design

Wild loquat and velvet wild medlar 

powders added to pearl millet and 

cowpea-based porridge

◀▶

P < 0.05

Olagunju et al. (2022) 30 Experimental design

Amaranth grain added to the 

multigrain snack bars containing 

acha (fonio) and pearl millet grains.

P < 0.05

Lawal et al. (2021) 30
Experimental and observational 

designs

Amaranth used to enrich yellow 

cassava pasta.
P < 0.05

(Continued)
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et al. (2023) reported a significant preference for deep-fried chicken 
over tofu coagulated with tamarind.

3.4.3 Consumer acceptance of prepared African 
fruit and vegetable samples

The evaluation of acceptance and preference for prepared African 
IFV samples is shown in Table 4. Among leafy vegetables, amaranth, 
African nightshade, cowpea leaves, fluted pumpkin leaves, spider 
plant, jute mallow, slender leaf, and baobab leaves are frequently 
reported as highly accepted staples (Agúndez et al., 2018; Cloete and 
Idsardi, 2013; Gido et al., 2017a; Quaye et al., 2009). Acceptance levels 
were reported to be higher in rural communities (Gido et al., 2017a). 
Fresh forms of traditional leafy vegetables are consistently rated 
highest in markets (Quaye et al., 2009). Fruit-based indigenous foods 
demonstrate similarly positive acceptance profiles. African star apple 
is widely consumed and preferred, particularly among younger 
consumers who favour its sweet taste (Houessou et al., 2014). Likewise, 
jackfruit juice and guava nectar have high sensory acceptance and 
elicit strong willingness to pay in Uganda, Kenya and Tanzania (Tepe 
et al., 2021).

3.4.4 Consumer preference for different varieties 
of African indigenous vegetables and fruits

Table 5 presents consumer preferences for different African IFV 
varieties. A preference ranking exercise identifying Termitomyces 
schimperi mushroom species as the most preferred was conducted by 
Sitotaw et al. (2020). Similarly, Nyonje et al. (2022) used key 
informant interviews and focus group discussions to evaluate seven 
amaranthus varieties in Kenya and Tanzania, with Amaranthus 
dubius emerging as one of the most preferred. In a hedonic test 
involving 150 South Africans, Hiscock et al. (2018) found that Potch 
and TOT 2266 genotypes of boiled amaranth leaves were significantly 
more preferred than Thohoyandou. Dinssa et al. (2022) also 
evaluated amaranth species and found AM18 to be the most 
preferred in Kenya and Tanzania.

Kengni et al. (2017) evaluated consumer preferences for different 
varieties of bush mango (Irvingia spp.) in Cameroon, finding that the 
control (popular mango) was more preferred than bush mango in 
terms of sensory attributes. Biye et al. (2017) found that among meals 
made from three Gnetum leaves (wild spinach) species, Gnetum 
buchholzianum was the most preferred by adults in Cameroon. In 
Benin, (Ahomondji et al., 2023) conducted a sensory evaluation of 10 
edamame (vegetable soybean) varieties and found that AGS 466, AGS 
472, and Ashorowase were the most preferred.

3.5 Determinants for consumer acceptance 
and preference of African indigenous 
vegetables and fruits

Several studies indicated that consumer acceptance and preference 
for African IFV are primarily influenced by social perceptions and 
stigma (Figure 4). In some studies, the consumption or sale of African 
IFV was associated with poverty, backwardness, or primitiveness, 
particularly among younger and urban populations (Onyeoziri et al., 
2018; Quaye et al., 2009). In Ghana, some African leafy vegetables are 
considered as weeds (Quaye et al., 2009). Specific vegetables, such as 
red amaranth, are linked to intra-household conflict or seen as 
undesirable due to their perceived social connotations (Nyonje et al., 
2022). In contrast, the perceived nutritional and medicinal attributes 
of African IFV are consistently reported as key facilitators of 
acceptance. Across various regions, African IFV are believed to confer 
a range of health benefits, including the treatment and prevention of 
common ailments such as anaemia, diarrhoea, constipation, 
childhood malnutrition, among others (Chacha and Laswai, 2020; 
Quaye et al., 2009; Sitotaw et al., 2020; Termote et al., 2010). Certain 
African IFV such as spider plant, moringa, and amaranth are 
specifically noted for their functional health properties, including 
immune-boosting effects, enhancement of lactation, and support for 
ocular and digestive health (Ntila et al., 2019).

TABLE 2  (Continued)

Study ID Sample size Study design Foods evaluated Effect 
direction

P-value

Olusanya et al. (2023) 60 Experimental design

Amaranthus leaf powder added to 

wheat flour to create Ujeqe (steamed 

bread).

P < 0.05

de Beer et al. (2016) 91 Quantitative non-experimental.

Acceptance of bread enriched with 

amaranth flour between lower and 

higher skilled income.

◀▶

P < 0.05

Adedokun et al. (2022) 15 Experimental design

Novel juice blends made from 

baobab, pineapple, and black plum 

fruits.

▲

P < 0.05

Ahmed A. et al. (2023), 

Ahmed B. et al. (2023)
30

Cross-sectional and experimental 

design

Sensory evaluation of sauces 

prepared from fresh and dried 

African nightshade and cowpea 

leaves.

◀▶

Not mentioned

▲ A positive effect direction indicated that the IFV-enriched foods were more favourably rated than the controls;  a negative direction indicated lower ratings; ◀▶ and a neutral 
direction suggested no difference in acceptance. Consumer acceptance in the included studies was evaluated using hedonic scales, Check-All-That-Apply (CATA), structured sensory 
perception evaluations, and general consumer acceptance ratings.
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TABLE 3  Consumer acceptance of African indigenous fruits and vegetables prepared using different cooking and processing methods.

Study ID Sample size Foods evaluated Outcome Effect direction P-value

Onyeoziri et al. (2018) 96 Amaranth, cleome, cowpea, and Swiss chard leaves were 

canned using brine and cream sauce.

Amaranth in cream sauce received the highest rating, followed by 

Swiss chard

Neutral P > 0.05

Ibeanu et al. (2020) 30 Juices processed from peeled and unpeeled dika fruit 

(bush mango)

The peeled dika fruit juice was rated more highly than the unpeeled 

juice

Negative P < 0.05

Sangija et al. (2022) 370 Consumer preferences for four different relish products 

made from two types of African nightshade.

The scabrum controlled fermented relish received the highest rating. Positive P > 0.05

Ezenwa et al. (2023) 20 Tamarind was used as coagulant for tofu. Control (deep fried chicken) was rated significantly higher than 

cooked tofu samples.

Negative P < 0.05

Macharia-Mutie et al. (2011) 60 Grain amaranth added to maize porridge Unfermented amaranth-enriched maize porridge received the highest 

rating.

Positive (+) P < 0.001

Ahmed et al. (2023), Ahmed et al. 

(2023)

30 Sensory evaluation of sauces prepared from fresh and 

dried African nightshade and cowpea leaves.

Overall acceptance was highest for fresh African nightshade and 

cowpea leaves sauces.

Neutral Not mentioned

Uckert et al. (2023) 31 Mangoes tested with treatments (ascorbic acid, sodium 

metabisulfite, honey).

The control sample (without treatment) was not more preferred than 

others; honey-treated mango flakes had the highest overall 

acceptability.

Positive P < 0.05

Kengni et al. (2017) 82 Irvingia gabonensis (bush mango) types prepared using 

different processing methods

Oven-dried bush mango kernels received higher ratings for 

acceptability and purchase intent compared to other processing 

methods.

Negative P < 0.05

Badejo et al. (2020) 30 Baobab fruit pulp powder was added to tigernut extracts 

to create tigernut-baobab beverages.

Improved taste and overall acceptance were significantly higher for 

97.5% roasted tigernuts with 2.5 baobab fruit pulp than the other 

beverages.

Positive P < 0.05

Levai et al. (2024) 15 Bread fruit flour is used to make biscuits. Biscuits made from sundried flour were rated slightly higher than 

those made from oven-dried flour

Neutral Not mentioned

Agúndez et al. (2018) 432 Consumer preference for baobab leaves. 61% of consumers willing to pay an average of 24.7% more for baobab 

products.

The most purchased baobab products are dry leaves (41.3%) and 

ground dry leaves (42%).

Positive Not mentioned

Mphahlele et al. (2018) 33 Pomegranate fruit prepared by extracting juice using three 

methods: (1) juice extractor for arils only, (2) blender for 

arils plus seeds, and (3) commercial hand press for halved 

fruit.

Method 3 scored highest for overall appearance, bitterness, and 

astringency. There were no significant differences in overall 

acceptability among the methods.

Neutral Not mentioned

Mashiane et al. (2021) 40 Sensory qualities of African pumpkin and pumpkin leaves 

because of different household cooking techniques 

(boiling, steaming, stir-frying, and microwaving).

Stir-fried African pumpkin leaves and pumpkins received the highest 

ratings

Neutral Not mentioned

Zulu et al. (2023) 94 Spekboom leaves prepared using different cooking 

methods (raw, blanched, oven-baked, stir-fried, and 

steamed).

Raw spekboom leaves were neither liked nor disliked overall, while 

other cooking methods were slightly disliked.

Neutral Not mentioned

Consumer acceptance in the included studies was evaluated using hedonic scales, Check-All-That-Apply (CATA), structured sensory perception evaluations, and general consumer acceptance ratings.
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Other determinants include organoleptic properties (sensory 
characteristics of food that can be perceived by the senses), availability 
and affordability, preparation complexity, and intergenerational 
knowledge transmission (Lawal et al., 2021). While some adults 
appreciate the unique flavors of African IFV, others reported aversions 
due to bitterness or undesirable textures (Sitotaw et al., 2020; Thovhogi 
et al., 2021). Although African IFV are often more accessible and cost-
effective than exotic vegetables in some regions of SSA (Chacha and 
Laswai, 2020), limited availability of staple food accompaniments and 
labour-intensive preparation processes are reported to be practical 
barriers (Lawal et al., 2021).

3.6 Discussion

Consumer acceptance levels were variable, reflecting diverse 
responses across study populations. While several studies 
demonstrated positive acceptance of dishes incorporating IFV, a 
notable proportion reported preferences for meals without them. All 
accepted products containing IFV were incorporated into familiar 
foods such as meatloaf, bread, porridge, swallow, nut-based beverages, 
soups, and salads. Embedding IFV within formats that consumers 
already recognize and commonly consume increases acceptance, 
suggesting that the familiarity of the food vehicle potentially reduces 
resistance towards underutilised fruits and vegetables. Unfamiliarity 
with a food often gives rise to food neophobia, defined as the 
reluctance or avoidance of consuming novel foods (Pliner and 
Hobden, 1992). The incorporation of IFV is most effective when 
paired with an appropriate food vehicle. For instance, oyster 
mushrooms enhanced the acceptability of chicken meatloaf (Olabinke 
et al., 2024), whereas their addition to biscuits reduced consumer 
preference (Owheruo et al., 2023a). This highlights the importance of 
aligning IFV with compatible carriers to optimize both sensory 
appeal and consumer acceptance. On the other hand, food prototypes 
containing smaller quantities of IFV were generally more accepted 
than those with higher levels of incorporation (Melese and Keyata, 
2022; Mezajoug Kenfack et al., 2023; Uckert et al., 2023). In several 
cases, control prototypes with 0% IFV received the highest overall 
liking scores (Adedokun et al., 2022; Alozie and Ene-Obong, 2018; 
Diddana et al., 2021; Lawal et al., 2021; Mungofa and Beswa, 2024; 
Olagunju et al., 2022; Olusanya et al., 2023), indicating that consumer 
preference tends to increase when only modest amounts or no IFV 
are added to foods.

Current efforts to improve fruit and vegetable intake often focus 
on nutrition education and availability (Azupogo et al., 2025), yet 
persistent barriers, such as unfamiliar sensory attributes, limited food 
literacy, and negative perceptions continue to constrain consumption 
(Babirye et al., 2025; Stadlmayr et al., 2023). To address these sensory 
barriers, incorporating IFV into prepared foods has emerged as a 
promising strategy. Similar to food fortification approaches, this 
method varies by food type, cultural context, and country-specific 
dietary practices. Incorporating a combination of different IFV into a 
food product may help balance or counteract the undesirable sensory 
attributes of a single IFV, thereby improving consumer tolerance and 
potentially increasing overall consumption (Kriesemer et al., 2021; 
Onyebuchi and Asouzu, 2020; Uckert et al., 2023). Overall, the 
findings reveal that sensory appeal can be enhanced through careful 
selection of preparation techniques with certain methods improving 

flavor, texture, and overall liking, while others reduced consumer 
preference. Several studies highlighted that leafy vegetables are well 
accepted when cooked or processed in ways that enhance palatability 
without altering the food too far from familiar sensory expectations. 
These preparation techniques are an important dimension of food 
literacy that shapes how individuals interpret, prepare, and enjoy 
indigenous foods. For instance, in the case of canned leafy vegetables, 
amaranth prepared in cream sauce was preferred over that canned in 
brine (Onyeoziri et al., 2018), suggesting that cream can enhance 
flavor and texture, thereby improving consumer acceptance. Similarly, 
sauces made from fresh African nightshade and cowpea leaves were 
more acceptable than those prepared from dried forms (Ahmed et al., 
2023; Ahmed et al., 2023), reinforcing the preference for freshness. 
Stir-fried African pumpkin leaves were also favoured compared to 
boiling, steaming, and microwaving (Mashiane et al., 2021), suggesting 
that cooking methods which retain color, texture, and flavor are more 
appealing. By contrast, spekboom leaves were only rated neutrally 
when raw and slightly disliked when cooked, indicating that not all 
indigenous leafy vegetables are equally adaptable to conventional 
cooking methods.

Species-specific preferences exist for mushrooms (Agaricus 
bisporus), Gnetum (Gnetum buchholzianum), and edamame (Glycine 
max) varieties, suggesting that promoting the right variety can 
improve uptake. In a recent study from Benin and Mali, consumer 
preferences were shaped by distinct species-dependent traits. For 
example, amaranth, jute mallow, and okra varieties with green to dark 
green leaves or pods were particularly valued and preferred 
(Mitchodigni et al., 2025). The findings also reveal a complex interplay 
of cultural, sensory, socio-economic and health-related determinants 
shaping consumer acceptance and preference of African 
IFV. Acceptance is higher where traditions are intact and 
intergenerational transfer of knowledge is strong. Studies show that 
children who grow up eating meals prepared with indigenous 
vegetables become accustomed to them, which fosters long-term 
acceptance. This practical and cultural knowledge, that is, how to cook 
the IFV, what staple foods to pair them with, and how to reduce 
undesirable sensory traits is often transmitted within households (Van 
Der Hoeven et al., 2013). In settings where this transfer of knowledge 
is disrupted, such as with increasing urbanization, acceptance and use 
of African IFV are more likely to decline (Paul et al., 2015).

The recurring association of African IFV with poverty, 
primitiveness, and rural life, especially among younger and urban 
populations in the included studies reflects a wider process of food 
socialization where dietary practices become markers of status and 
modernity (Fischler, 1988). This aligns with theories of food choice 
that emphasize the symbolic meanings of food (Jones, 2007), 
suggesting that stigma may represent a stronger barrier to African IFV 
uptake than affordability or availability alone. Tackling these negative 
perceptions requires deliberate repositioning of African IFV as 
modern and health-promoting foods, potentially through co-creating 
them with traditional staples and integration into urban food spaces.

Most studies (80%) were published after 2017, peaking in 2023 
(Figure 2) showing an increasing research attention and recognition 
of the nutritional, cultural, and economic value of African IFV in 
SSA. There is a dominance of quantitative approaches mainly relying 
on hedonic scales, suggesting that methodological diversity remains 
limited. Geographically, the distribution of studies reveals disparities, 
with West Africa, particularly Nigeria emerging as the leading 
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contributor, followed by East Africa, while Central Africa remains 
underrepresented. This pattern contrasts with findings from a 
systematic review on indigenous crops in SSA, where Southern Africa 
led with 22 studies, including 10 from South Africa (Ndlovu et al., 
2024). This uneven representation may be linked to differences in 
research infrastructure and funding priorities. Across regions, 
amaranth consistently stands out as the most studied vegetable, 

reflecting its versatility, accessibility, and central role in traditional 
diets. Often described as a low-cost crop, amaranth plays a critical role 
in enhancing food security, particularly among resource-poor 
households (Ruth et al., 2021). Other widely studied indigenous 
vegetables including cowpea leaves, moringa, and baobab leaves, 
further highlight the central role of leafy vegetables in local food 
systems. In contrast, indigenous fruits were underexplored despite 

TABLE 4  Consumer preference of prepared African fruit and vegetable samples.

Study ID Sample 
size

Food(s) evaluated Outcome measure

Gido et al. 

(2017a,b)

450 Consumer preference of cowpea, amaranth, spider plant, 

African night shade, Jute mallow, and slender leaf between 

rural and urban dwellers.

African nightshade was the most preferred among both rural and urban 

dwellers.

Akinwehinmi et 

al. (2021)

196 Consumer preferences for amaranth, focusing on taste and 

freshness.

Strong preference for naturally tasty amaranth.

Amolegbe et al. 

(2022)

120 Consumer preference of processed fluted pumpkin leaves Consumers show a strong preference for the sensory attributes of 

processed fluted pumpkin leaves.

Bayoï and Bianra 

(2023)

10 Consumer preference for the sensory attributes of tamarind 

juice in five locations (Kaele, Maroua, Mokolo, Mora, and 

Yagoua) in the far North region of Cameroon.

Mokolo had the highest preference.

Cloete and 

Idsardi (2013)

600 Most preferred indigenous and traditional food crops 

(amaranth leaves, pumpkin leaves, wild pear, brandy bush, 

cowpea leaves, buffalo thorn).

Amaranth leaves are the most preferred.

Quaye et al. 

(2009)

100 Consumer preference of amaranth, hibiscus, jute mallow, 

cowpea leaves, cocoyam, and baobab in two markets (Tamale 

and Kumasi) in Ghana

The most preferred vegetable overall is amaranthus.

All the traditional leafy vegetables were preferred fresh.

Chacha and 

Laswai (2020)

120 Consumer preference of underutilised vegetable in Morogoro 

and Kilimanjaro regions in Tanzania.

Underutilised vegetables are preferred to exotic vegetables in both 

regions.

Atuna et al. 

(2022)

1,393 Consumer preference of indigenous vegetables in Ghana Okra, cocoyam leaves, jute mallow, and garden eggs were the most 

preferred indigenous vegetable.

Indigenous vegetables were preferred wet cooked (stew and soup).

Thovhogi et al. 

(2021)

171 Consumer preference of spider plant in Waterberg, 

Capricorn, Vhembe, Sekhukhune and Mopani districts of 

Limpopo Province, South Africa.

Vhembe, Waterberg, and Mopani districts have the highest percentages 

of people who prefer spider plant mostly for its bitterness (all above 

84%)

Termote et al. 

(2010)

30 Local preferences in taste of wild edible plants among the 

Turumbu people in Democratic Republic of Congo

Anonidium mannii (wild custard apple) and Landolphia owariensis 

(rubber vine) were highly ranked for taste among fruits, while Talinum 

triangulare (waterleaf) was noted for its taste among vegetables

Houessou et al. 

(2014)

210 Consumer preference of the African star apple in five 

administrative districts in Southern Benin.

The fleshy pulp of the African star apple is widely consumed and liked, 

with young people showing a strong preference for its sweet taste, while 

no significant taste differences were observed across gender or ethnic 

groups.

Tepe et al. (2021) 939 Consumer acceptance of guava nectar, cowpea leaf soup, 

African nightshade relish, dried African nightshade, dried 

cashew apple, and jackfruit juice in Kenya, Uganda and 

Tanzania.

Jackfruit juices were the most preferred in terms of sensory acceptance.

Strong willingness to pay (WTP) for guava nectar.

Agúndez et al. 

(2018)

432 Consumer preference for baobab products in two 

administrative regions (Maradi and Tillabéri) in Niger.

Consumer acceptance of baobab products is high, with 61% of 

consumers willing to pay about 25% more, and dry leaves and ground 

dry leaves being the most frequently purchased forms.

Nimoh et al. 

(2018)

180 Preference of cassava leaves in Kumasi Metropolis, Ghana. Overall, sweet-tasting leaves are preferred, while leaves perceived as 

bitter, having poor aroma, or unattractive appearance receive lower 

preference ratings.

Consumer preference was assessed using preference ranking exercises, discrimination methods (triangle tests and paired preference tests), and choice-based analytical approaches such as 
discrete choice experiments.
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their nutritional value. This may be linked to environmental pressures 
such as deforestation driven by population growth, reliance on trees 
for firewood and charcoal, and, in some contexts, the expansion of 
commercial activities which undermine the availability and diversity 
of these species (Cernansky, 2015).

To effectively introduce IFV into dietary patterns, it is essential to 
understand their acceptability across multiple dimensions. First, it is 
important to assess how people perceive and accept IFV when 
consumed on their own, as many IFV may have unfamiliar or strong 
sensory attributes such as bitterness, pungency, or fibrous textures that 
can limit direct consumption. Second, evaluating individuals’ 
willingness to consume commonly eaten foods or staples enriched 
with IFV is critical, as incorporating these ingredients into familiar 
dishes may enhance intake while reducing taste-related barriers. 
However, repeated tasting may be necessary to increase familiarity 
and overcome food neophobia. Third, understanding how different 
cooking or processing methods, such as boiling, steaming, drying, 
fermenting, or blending affects taste, texture, color, aroma, and overall 
appeal is key to identifying preparation methods that maximize 
acceptability without compromising nutritional value. Fourth, it is 
necessary to identify which species or varieties are preferred within a 
population as consumer preferences can vary by cultural background, 
region, and familiarity. Addressing sensory barriers, cultural 
perceptions, and culinary familiarity is therefore essential for 
designing interventions, educational campaigns, or product 
formulations that can successfully integrate IFV into everyday diets. 
Without such an understanding, even highly nutritious IFV are 
unlikely to achieve sustained uptake, highlighting the need for 
systematic investigation into consumer acceptability, preferences, and 
the factors influencing their adoption in dietary patterns.

Limitations of this review include potential publication bias 
favouring recent and English-language studies, as well as the 
predominance of quantitative sensory analyses, which may limit 
deeper understanding of cultural and contextual influences. 

Challenges encountered included variability in study designs, 
heterogeneous sensory evaluation methods and reporting of consumer 
acceptance outcomes. The next step should logically involve directly 
incorporating and building on the findings of this review. This may 
offer a more immediate and feasible pathway for advancing IFV 
research and practice. Future studies should therefore adopt 
multidisciplinary, culturally sensitive approaches that integrate 
sensory science with ethnographic, behavioural, and economic 
perspectives. Investigations into strategies for stigma reduction and 
market integration, especially in urban settings, are crucial for 
unlocking the full potential of African IFV to contribute to food 
security, nutrition, and sustainable livelihoods across SSA.

3.7 Conclusion and recommendations

This review offers a comprehensive and original synthesis of 
consumer acceptance and preference for IFV across SSA, revealing 
trends and patterns that were previously underexplored in such detail. 
In line with the objectives of the review, the findings demonstrate that 
consumer acceptance of IFV is strongly shaped by food familiarity, 
sensory attributes (taste, texture, and appearance), and deeply rooted 
cultural norms. The review also highlights the critical role of food 
vehicles and preparation techniques in enhancing palatability, 
acceptability, and willingness to consume IFV, particularly among 
younger and urban populations.

Despite their nutritional and cultural value, there is persistent 
stigma framing IFV as “foods of the poor” or symbols of primitiveness 
causing a major socio-cultural barrier to wider adoption. Addressing 
this stigma requires deliberate and context-specific repositioning 
strategies that reframe IFV as desirable, modern, and health-
promoting foods rather than survival foods.

Based on these findings, recommendations to improve IFV 
consumption include considering interventions that prioritize their 

TABLE 5  Consumer acceptance and preference for different varieties of African indigenous fruits and vegetables.

Study ID Sample size Foods evaluated Outcome measure

Sitotaw et al. (2020) 15 Consumer preferences for different species of wild 

mushrooms.

Termitomyces schimperi (termite 

mushroom) was ranked as the most 

preferred specie.

Nyonje et al. (2022) 20 key informant interviews.

20 focus group discussions, with 

8–12 people each.

Consumer preferences for seven amaranth 

varieties (amaranth dubius, amaranth blitum, 

amaranth hypochondriacus, amaranth lividus, 

amaranth cruentus, red amaranth, and thorny 

amaranth).

Amaranth dubius was the most preferred.

Hiscock et al. (2018) 50 Consumer preferences of 13 boiled amaranth 

genotypes.

The genotype Potch received the highest 

preference, followed by TOT 2266, with no 

significant difference between the two.

Dinssa et al. (2022) 48 Amaranth species evaluated for taste. AM18 was the most preferred.

Biye et al. (2017) 25 Meals made from three species of Gnetum leaves 

(Gnetum latispicum, buchholzianum and 

interruptum) combined with Talinum triangulare 

leaves (waterleaf)

Gnetum buchholzianum specie most 

preferred.

Ahomondji et al. (2023) 200 Consumer preference of 10 Edamame (vegetable 

soybean) varieties.

The most preferred vegetable is the 

edamame varieties AGS 466, AGS 472, and 

Ashorowase.
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familiarity and sensory appeal. Such interventions include the use 
of culturally acceptable recipes, improved preparation methods, and 
incorporation of IFV into commonly consumed dishes. Co-creation 
of recipes with communities, particularly women and youth, is 
recommended to ensure acceptability and sustainability. Secondly, 
food environment strategies should promote innovative food 
vehicles, such as snacks, and minimally processed IFV products to 
enhance convenience and align IFV consumption with 
contemporary lifestyles. These approaches may be particularly 
effective in urban and peri-urban settings where traditional 
preparation practices are declining.
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FIGURE 4

Thematic map visualizing determinants for consumer acceptance and preference of African indigenous fruits and vegetables.
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