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General approach 

The work encompassed in this deliverable had as main objective the evaluation of sensory 
properties and European consumer acceptance of traditional African products from group 1 − 
cereal based products for functional foods.  

The products selected for European studies at this stage were three fermented cereal-based 
products of Africa eaten as non-alcoholic cold beverages (gowé and akpan) and hot thick 
paste (kenkey).  

 

Akpan 

Several modifications of the traditional process have been recently proposed for producing a 
ready-to-drink yoghurt-like akpan that could be stored at low temperature and sold in 
supermarkets. The shelf life of the product was however limited to one week which restricts 
market access. 

 

Gowé 

Gowé process is rather complex and variable: one part of the sorghum is malted then 
fermented; the other part of the sorghum is cooked, mixed with the pre-fermented malted 
sorghum. A second fermentation occurs before final cooking into thick porridge. The physical 
and chemical characteristics of gowé have been recently described and the main lactic acid 
bacteria (LAB) and yeasts identified.  

 

Kenkey 

Kenkey is made of spontaneously fermented semi-wet (50 - 55 % humidity) maize slurry. 
After fermentation for 3 to 4 days, a portion of the slurry is cooked into a sticky gelatinous 
paste known as aflata. The aflata is mixed thoroughly with a portion of the uncooked 
fermented slurry. The mixture is wrapped in maize husks or plantain leaves and cooked for 
about 3 to 3.5 hours into kenkey. 

 

These results, besides the knowledge of European consumer perception about these products 
were also relevant to gather baseline information to support decisions concerning 
reengineering of the products. 

 

AFTER project aims to revisit traditional African products, knowledge and know-how in the 
light of new technologies for the benefit of consumers, producers and processors in Africa and 
Europe. By applying European science and technology to African traditional food products, 
AFTER seeks to turn research into quantifiable and innovative technologies and products that 
are commercially viable in both European and African markets. 

 

In order to efficiently assess the European consumer preference and perception of the 
products the study was structured in the following steps: 
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1. Consumer preference study involving the French consumer for 
Gowè 

 

1.1 Introduction 

Gowé is a traditional Beninese fermented and cooked dough, made from malted and non-
malted sorghum or maize flour. It is sold mainly as a street food, in the form of balls of 
cooked dough, of 75 to 175g each, wrapped in leaves or plastic bags. It is consumed as a 
beverage after dilution in water added with ice, sugar and optionally condensed milk. 

 

Gowé made from sorghum is the most popular in main cities in Benin and the red sorghum 
variety is the most preferred by the consumers (Michodjéhoun-Mestres et al., 2005). It has an 
acidic and fermented taste with a specific aroma and semi-liquid texture. Its sensory and 
sanitary properties are irregular and its shelf life is short.  

 

The traditional process is very complex. It involves several successive steps: one malting, two 
spontaneous fermentations and one cooking. Three types of traditional processes were 
identified during a survey conducted in several cities in Benin (Adinsi et al., 2011).  

 

The first one was described by Vieira-Dalodé et al. (2007): malted sorghum flour is kneaded 
with water and left for a first fermentation of 12h. Hot slurry of non-malted sorghum flour and 
non-malted sorghum flour are added to the dough and the mixture was allowed to undergo a 
second fermentation of 12-24h, leading to gowé which is cooked into a thick porridge.  

 

The second one was described by Michodjéhoun-Mestres et al. (2005): malted flour (25%) is 
mixed with a part of non-malted sorghum flour (60%) and water. The mixture is left for a first 
fermentation of 12h at room temperature. The fermented paste is mixed with a porridge made 
with the rest of the non-malted sorghum flour (15%). A second fermentation is carried out. 
The fermented mixture is cooked at around 100°C for 30 min. 

 

In the third one, a mixture of malted sorghum grains and non-malted sorghum grains is 
milled. One part of the flour is kneaded with water and left to ferment for 10 to 72 h. The rest 
of the flour is used to make a porridge which is mixed with the fermented paste and left to 
ferment again for 7h. The fermented mixture is cooked to produce gowé. 

 

A previous study on sensory profile and on consumer acceptability of traditional gowé 
products was carried out in Benin. A cluster analysis of sensory data on 10 local gowés 
showed a difference between maize and sorghum gowé samples but no significant difference 
was detected among sorghum gowé samples produced with the three traditional processes. 
Consumer testing showed a better acceptability of gowé samples added with sugar with a 
preference for the gowé made from sorghum which got a mean overall acceptability score of 
6.6. Indeed, gowé from sorghum is more popular on the markets in Benin compared to the 
others, and 80.9% of the consumers interviewed commonly consumed this type of gowé 
(Adinsi et al., 2012).  
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The objective of our study in France was to collect the first impressions of French consumers, 
tasting a traditional Beninese beverage made from malted and fermented cereal, in order to 
detect the limits of acceptability of the product and give ideas for re-engineering the process 
and improving sensory properties of the product. The interest in the long-term should be to 
facilitate the exportation of the improved product to European countries or to share the 
improved process with some French companies interested in the diversification of their cereal 
products. 

 

According to the sensory and consumer study conducted previously in Benin, we decided to 
propose to French consumers, gowé products made from sorghum, with one traditional 
process as described by Michodjéhoun-Mestres et al. (2005), and addition of different 
ingredients to the nature cooked gowé to get four different gowé beverages. 

 

Several steps were needed in Cirad before starting with consumer testing: 1/ development of 
the process at laboratory level to get gowé product similar the traditional one in Benin (pH, % 
DM), 2/ Check the organoleptic characteristics with Beninese students and analyse the 
sanitary properties of the gowé products (microbiological analyses), 3/ Conduct focus groups 
with few consumers and establish the questionnaire, 4/ Carry out the acceptability tests with 
about 100 consumers. 

 

1.2 Material and methods 

1.2.1. Ethical Review 

The methodology of the study has been assessed and approved by Research Ethics Committee 
of the University of Greenwich, UK (as it is the same as the one applied for Kenkey by NRI). 
Consent was sought from sensory panellists and from adult consumers participating in this 
study. Enumerators informed participants about the study and explained that their 
participation was entirely voluntary, that they could stop the interview at any point and that 
the responses would be anonymous. 

1.2.1 Gowé samples 

Gowé was prepared in Cirad laboratory with the same sorghum flour and sorghum malted 
flour already used for consumer testing of gowé in Benin. 

 

One traditional process, described by Michodjéhoun-Mestres et al. (2005) and referred as 
SSaF in Benin (Adinsi et al., 2012), was performed:  a mixture of 25% of malted flour and 
60% of no-malted flour was added with water (V/W: 1.75) and let to ferment for 12h. A soft 
porridge made with 15% of no-malted flour (V/W: 10) was poured just after cooking into the 
fermented dough and the mixture allowed fermenting a second time for 36h. Gowé was 
obtained after addition of boiling water (V/W: 0.5) into the final fermented dough and 
cooking until complete gelatinization (figure 1 and 2).  
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Figure 1. Cooked gowé made from sorghum malted and non-malted flour 

 

Dry matter and pH were measured at each step of the process (flour, raw gowé, cooked gowé) 
to get a gowé close to the traditional one.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Diagram of the process performed in Cirad laboratory for making gowé beverage 
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4 gowé beverages ready to drink were obtained from cooked gowé (figure 3):  

1. GW (referred as SSaFn in Benin) :  by addition of water (V/W : 0.7)   
2. GWS (referred as SSaFs in Benin) : by addition of water (V/W : 0.7)  and sugar (W/W : 0.15)   
3. GWM : by addition of water (W/W : 0.7)  and sweet condensed milk (W/W : 0.1)   
4. GWMS : by addition of water (V/W : 0.7) , sweet condensed milk (W/W : 0.1) and sugar (W/W : 

0.15) 

 

Figure 3. Gowé beverages after addition of ingredients (water, sugar, condensed milk) 

1.2.2 Focus groups 

Two focus groups were conducted previously with 10 persons (5 men and 5 women) of 20-40 
years old in the first one, and with 10 persons (5 men and 5 women) of 41-60 years old in the 
second one. The persons were invited to taste the 4 gowé products, and to give their global 
impression on them, their motivation to buy, to consume, the circumstances and location for 
consumption. The objective of this group interview was to get first impressions, reactions and 
views about gowé by French consumers in view of establishing a questionnaire for a larger 
consumer testing (n=100). 

 

1.2.3 French consumer testing 

French consumer acceptability of gowé was performed in the canteen of two campuses 
Lavalette and Baillarguet of Cirad, Montpellier with 102 consumers. No information about 
the product was provided before. An announcement was sent to “all Cirad” the day before and 
in the morning to propose to come and taste some “vegetable drinks”. The four Gowé 
products were transported in cool boxes with ice. Each consumer was invited to taste each 
gowé product (30ml in a small clear plastic glass) in a specific random order and asked to 
score the acceptability regarding appearance, odour, taste, and overall liking using a nine-
point hedonic scale (1. “Extremely dislike, 9. “Extremely like”). They were asked also to 
score the intensity of sweetness and acidity of the products (1. “No sweet or no acidic, 9. 
“Extremely sweet or acidic”) before answering a questionnaire with some personal 
information and their views about the product.  

 

1.2.4 Statistical analysis 

Analysis of variance (ANOVA), Chi Square test (p<0.05), cluster analysis (Ward’s method) 
were carried out using XLSTAT (V 5.2, Addinsoft). Multiple pairwise comparisons were 
undertaken using the Tukey test with a confidence interval of 95%.  
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1.3 Results 

1.3.1 Development of the process at Cirad laboratory level 

Dry matter and pH were measured at each step of the process (flour, raw gowé, cooked gowé) 
to be sure that gowé produced in Cirad at laboratory level was close to the traditional gowé 
usually produced by processors in Benin. Table 1 shows quite similar data between the 
products in Benin and in Cirad.  

Table 1. Dry matter and pH of gowé products made in Cirad or traditionally in Benin 

 

Benin Cirad, France 

DM (%) pH DM (%) pH 

Flour 

Raw gowé 

Cooked gowé 

91,0 – 92,8 

25,4 – 29,9 

19,2 – 25,1 

6,3 – 6,5 

3,6 – 4,0 

4,0 – 4,2 

89,2 – 92,8 

19 – 21,6 

21,3 – 21,8 

6,2 

3,9 – 4,2 

3,9 – 4,1 

Titratable acidity was not measured, but cooked gowé and beverages were tasted by Beninese 
students in Cirad who found them close to the traditional ones, and gave us their approbation.  

 

1.3.2 Sanitary properties of gowé products 

Before starting with focus groups and consumer testing, the sanitary properties of the gowé 
products were determined. Microbiological analyses showed quite satisfactory results 
according to standard criteria (Table 2), and the products were reported as quite safe for 
consumption. 

 

Table 2. Microbiological analysis of gowé products made in Cirad 

Parameters Methods Units Criteria Results 

Mesophilic Flora at 30°C 

Enterobacteria at 37°C 

Escherichia coli at 44°C 

Bacillus cereus at 30°C presumed 

Clostridium perfringins at 37°C 

Staphylococcus coagulase at 37°C 

Yeasts at 25°C 

Molds at 25°C 

Salmonella mobiles 

Listeria monocytogenes  

ISO 15214/V08-100 

ISO 21528-2 

ISO 16649-2 

BKR 23/06-02/10 

ISO 7937 

ISO 6888-2 

V08-059 

V08-059 

BKR 23/04-12/07 

AES 10/03-09/00 

/g 

/g 

/g 

/g 

/g 

/g 

/g 

/g 

/25g 

/25g 

1 000 000 

10 000 

100 

10 000 

10 000 

10 000 

100 000 

1 000 

Absence 

Absence 

< 20 000 

< 1 000 

< 10 

< 100 

< 100 

< 100 

150 000 

< 10 

Absence 

Absence 

(*): parameters of the scope of accreditation. (#): estimated number. (#') : N'. (<n°) : microorganism detected with less than n 
ufc/g according to ISO 7218. 



AFTER (G.A n°245025) – Deliverable 5.2.2.1 
Initial report on sensory and European consumer acc eptance for group1 

 

Page 10 sur 78 
 

1.3.3 Focus groups 

The main reactions on gowé beverages by the French consumers were the following: 

- The gowé added with water (GW) appeared the least liked by most of people who 
found it too acidic, bitter, astringent, watery, but also floury, with a granular texture 
and presence of some “particles” (bran). The taste of the product was described as 
very bad like a medicine, the smell very unpleasant and the appearance not very 
engaging. For a few people, the first impressions regarding the colour and the odour 
were not too bad: colour of chocolate, odour of wheat, barley, spice, olive or salty 
odour. 

- The gowé added with water and milk (GWM) appeared too thick for a beverage and 
not enough thick for a yogurt. Some people found it too fade. 

- The gowé added with water and sugar (GWS) was found less acidic, sweeter, the least 
worst for most respondents. It had the best balance between sweetness and acidity. 

- The gowé added with water, milk and sugar (GWMS) was found too sweet and too 
thick. 

Nobody would buy any of these drinks even if they were presented as nutritional beverages. 
None of these drinks were considered to be refreshing.  

 

After these first negative reactions, it seemed difficult to find a group of ten or fifteen 
panellists, motivated, ready to mobilize for several sessions on training to score sensory 
attributes of gowé beverages. Mainly because of these reasons, sensory tests were not 
conducted at Cirad. They will be carried out later on the re-engineered gowé products. 

 

1.3.4 French consumer testing: consumer acceptance of Gowé beverages 

The overall acceptability of the gowé products significantly differed between the four samples 
at p<0.01 (one-way ANOVA) (Table 3).  

 

Table 3. Mean overall acceptability scores for the four gowé tested 

Gowé product Acceptability* Standard deviation 

GWMS 

GWS 

GWM 

GW 

5.72   a 

5.26   a 

4.02   b 

2.69   c 

1.80 

1.76 

1.31 

0.98 

*Acceptability was rated on a nine-point scale from 1 = dislike extremely, to 9 = like extremely. Different letters 
are significantly different samples. Tukey test (p<0.01). Where Gowé added with water (GW), Gowé added with 
water and sugar (GWS), Gowé added with water and sweet condensed milk (GWM), Gowé added with water, 
sweet condensed milk and sugar (GWMS). 

 
Only the gowés added with sugar (GWS and GWMS) were on average acceptance with a 
mean score of around 5 (neither like nor dislike). The two others, with no sugar added, were 
the least liked, with a mean score lower than 5, respectively 2.7 for GW (dislike moderately to 
very much) and 4.0 for GWM (dislike slightly).  
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� Segmentation of consumers into groups of similar acceptance patterns regarding the 
Gowé beverages 

By using a hierarchical cluster analysis, we identified three groups of consumers: the gowé 
dislikers (32%), the sweet gowé likers (39%) and the sweet and milk gowé likers (28%). 
There were significant differences (P < 0.001) in the overall liking of the clusters (Figure 4).  

 

 

Figure 4. Mean consumer acceptance of Gowé by cluster type 
Where: error bars represent the standard error. Gowé added with water (GW), Gowé added with water and sugar 
(GWS), Gowé added with water and sweet condensed milk (GWM), Gowé added with water, sweet condensed 

milk and sugar (GWMS). 
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The three clusters did not significantly differ in terms of sociological characters such as age, 
gender, marital status, level of studies, occupation or income (Table 4 and Table 5).  

Table 4. Demographic differences and consumer attitudes to Gowé (buying and consumption 
motivation) with respect to cluster division 

 
Cluster 1 

Gowé 
dislikers 

Cluster 2 
Sweet gowé 

likers 

Cluster 3       
Sweet and milk 

gowé likers 

Number of consumers 

Age (41-50 years) (%) 

Female (%) 

Married (%) 

Level of studies (≤ Bac + 2) (%) 

Employee (%) 

Income (< 2000€) (%) 

33 

36 

61 

72 

24 

85 

52 

40 

22 

47 

62 

35 

77 

65 

29 

21 

45 

59 

24 

76 

59 

Ready to buy (%) 

Consumption motivation (nutritional drink) (%) 

Consumption period (breakfast) (%) 

Substitute of (yoghurt drink) (%) 

Attractive packaging (yoghurt bottle) (%) 

How improve (add aroma) (%) 

12 

84 

33 

50 

72 

60 

55 

67 

42 

45 

68 

50 

38 

78 

58 

47 

59 

60 

 

Table 5.  Independence test between demographic data, consumer attitudes to Gowé and 
consumer clusters or purchase motivation 

 p-value 

Statistical test of independence (Chi2) 
 
Age 
Gender 
Marital status 
Level of studies 
Employee / student 
Income 

Ready to buy  
Consumption motivation 
Consumption period 
Substitute of 
Attractive packaging 
How improve 

Cluster 
0.240 
0.395 
0.531 
0.652 
0.635 
0.523 

0.001 
0.553 
0.818 
0.692 
0.306 
0.273 

Ready to buy 
 
 
 
 
 
 
 

0.022 
0.128 
0.139 

0.026 
0.892 
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Figure 5. Percentage of consumer type (clusters) by age 

 

However, we can notice that Cluster 2 contained a higher percentage (42.5%) of young 
consumers (20-30 years old) who gave higher scores for the sweet gowé products (Figure 5), 
with a majority of men (53 % among the 49% interviewed). Cluster 3, the sweet and milk 
gowé likers contained 55% of men. At the opposite, Cluster 1 contained 60% of women 
among the 51% interviewed, who disliked all the gowé products (Figure 6). 

 

 

Figure 6. Percentage of consumer type (clusters) by gender 

 

The three clusters differed with consumer motivation to buy (p<0.001) (Table 5). 88% of 
consumers in Cluster 1 (gowé dislikers) declared that they would not be ready to buy a gowé 
product and 55% of consumers in Cluster 2 (sweet gowé likers) declared that they would be 
ready (Figure 7). At the opposite, a majority (62%) of sweet and milk gowé likers (Cluster 3) 
were not willing to buy the product. In total, 64 % of all the consumers would not buy the 
gowé product. 
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Figure 7. Percentage of consumer type (clusters) ready to buy a gowé beverage 

 

Figure 8. Reasons to buy a gowé beverage 

 
Whatever their motivation to buy, French consumers defined gowé as a nutritional drink (64% 
and 88% for the persons ready and not ready to buy respectively, 76% of the answers) (Figure 
8) which should be consumed mainly at breakfast (51 and 39 % respectively, 45% of the 
answers) or in the afternoon (32% of the answers) (Figure 9). 

 

Figure 9. Consumption occasions for drinking gowé beverage  
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47% of persons who answered to the question found that gowé could replace a yogurt drink 
(Figure 10). Among them, 39% were ready to buy and 54% were not ready to buy.  

68% thought that gowé should be sold in a yoghurt bottle (56% and 76% ready and not ready 
to buy respectively) (Figure 11). 

 

 

Figure 10. Gowé beverage as a substitute of other products 

 

 

Figure 11. The most attractive packaging for Gowé beverage 

57% would like to improve the product taste by adding aroma, 50% ready to buy and 60% not 
ready to buy respectively (Figure 12). 58% of the persons who answered to the question 
would prefer a more liquid product. 42% thought the reverse: they would like a thicker 
product to consume it with a spoon as a cream or as a yoghurt (Figure 13). On their both 
opinion, the consistency of the gowé product was between that of a beverage and a custard.  
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Figure 12. Suggestions for improving gowé beverage 

 

Figure 13. Suggestions for improving texture of gowé beverage 

Whatever the group of consumers and whatever their motivation to buy a gowé product, the 
least liked gowé beverage was the gowé added with water only (GW) for 84% of the 
consumers (Figure 14), 74% ready to buy and 88% not ready to buy respectively (Figure 15). 
The main reasons given by the respondents were: the product is too acidic, watery, not enough 
sweet, too fade, bitter with a very bad taste and texture. 

 

Figure 14. The least liked gowé beverage per cluster 
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Figure 15. The least liked gowé beverage 

 

Figure 16. The most liked gowé beverage with motivation to buy 

 

Figure 17. The most liked gowé beverage per cluster 

 

Whatever the group of consumers and whatever their motivation to buy a gowé product, the 
most liked beverage was the gowé added with water, condensed milk and sugar (GWMS) 
followed by GWS (gowé added with water and sugar) for 58% and 35% of the respondents 
respectively. Among the consumers who preferred GWMS, 66% were Sweet gowé likers, 
54% Sweet & milk gowé likers (Figure 17) and 53% willing to buy a gowé product 
respectively (Figure 16). The main reasons given by them were: the product is sweeter, less 
bitter, with a better balance between acidity and sweetness. It has a less strong taste, a better 
appearance, a better consistency. It is the least bad compared to the others. 
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1.4 Conclusion 

Traditional gowé beverages from Benin have not met great success with French consumers. 
64 % of all the consumers would not buy these products. The addition of sugar and condensed 
milk which reduces the acidity and improve the appearance of the beverage resulted in a 
better acceptability. According to French consumers, the improvement of gowé beverages 
would involve improving the aroma, the addition of colouring to approve the appearance and 
a change of texture to avoid the separation in two phases and a suspension of flour particles. 
Whatever their opinion concerning acceptance, they have perceived gowé as a nutritious drink 
and thought it could be sold in yoghurt bottles as a yoghurt drink for breakfast or as a snack in 
the morning or the afternoon. In that case, the consistency should be more liquid.    
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1.7 Questionnaire - Gowé 

 

Date (JJ/MM): _____/______/2012     Heure: _______/______ 

  Codes 

Lieu de l’interview   

Enquêteur   

Consommateur 
Nom        :  

Prénom   :  
 

Les codes sont attribués à l’avance pour le lieu d’enquête, l’enquêteur et le consommateur. 

Note aux enquêteurs : les consommateurs auront à tester 4 échantillons qui seront présentés dans un ordre donné.            Merci de respecter 
cet ordre. 

 

Ordre des échantillons: 

 

1. ____________ 2. ____________   3._____________ 4. ____________ 

 

APPARENCE : 

Code de l’échantillon     

9. Extrêmement agréable     

8. Très agréable     

7. Agréable     

6. Un peu agréable     

5. Ni agréable, ni désagréable     

4. Un peu désagréable     

3. Désagréable     

2. Très désagréable     

1. Extrêmement désagréable     

Concernant l’apparence,  

- quel échantillon avez-vous préféré ? …………… 

Pourquoi ?.................................... 

- quel échantillon avez-vous le moins aimé? …..………… 

Pourquoi ?................................... 

Autres commentaires :………………………………………………………………. 
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ODEUR : 

 

Code de l’échantillon     

9. Extrêmement agréable     

8. Très agréable     

7. Agréable     

6. Un peu agréable     

5. Ni agréable, ni désagréable     

4. Un peu désagréable     

3. Désagréable     

2. Très désagréable     

1. Extrêmement désagréable     

 

Concernant l’odeur,  

- quel échantillon avez-vous préféré ? …………… 

Pourquoi ?.................................... 

- quel échantillon avez-vous le moins  aimé? …..………… 

Pourquoi ?................................... 

Autres commentaires :………………………………………………………………. 

 

GOUT : 

Code de l’échantillon     

9. Extrêmement agréable     

8. Très agréable     

7. Agréable     

6. Un peu agréable     

5. Ni agréable, ni désagréable     

4. Un peu désagréable     

3. Désagréable     

2. Très désagréable     

1. Extrêmement désagréable     

 

Concernant le goût,  

- quel échantillon avez-vous préféré ? …………… 

Pourquoi ?.................................... 

- quel échantillon avez-vous le moins  aimé? …..………… 

Pourquoi ?................................... 

Autres commentaires :………………………………………………………………. 
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SUCRÉ / ACIDITÉ :  

Code de l’échantillon     

sucré acide sucré acide sucré acide sucré acide 

9. Extrêmement sucré/acide         

8.           

7.          

6.          

5. Moyennement sucré/acide         

4.          

3.          

2.          

1. Pas sucré/acide         

 

ACCEPTABILITE GLOBALE DU PRODUIT :  

 

Code de l’échantillon     

9. Extrêmement agréable     

8. Très agréable     

7. Agréable     

6. Un peu agréable     

5. Ni agréable, ni désagréable     

4. Un peu désagréable     

3. Désagréable     

2. Très désagréable     

1. Extrêmement désagréable     

 

Concernant l’acceptabilité globale,  

- quel échantillon avez-vous préféré ? …………… 

Pourquoi ?.................................... 

 

- quel échantillon avez-vous le moins  aimé? …..………… 

Pourquoi ?................................... 

 

Autres commentaires :………………………………………………………………. 
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INFORMATION SUR LE CONSOMMATEUR 
Note aux enquêteurs : Si le consommateur répond « je ne sais pas », ne laissez pas de case blanche, écrivez « 999 ». 

S’il n’est pas possible de répondre, écrivez « 991 ». Dans tous les cas, ne laissez pas de case blanche. 

Veuillez entourer le chiffre correspondant à votre réponse. 

En cas de plusieurs réponses, indiquez l’ordre de préférence. 

1 Nom / Prénom  

2 Age 

[1] 20 – 30 ans                                 [4] 51 – 60 ans 

[2] 31 – 40 ans                                 [5] Plus de 61 ans 

[3] 41 – 50 ans 

3 Sexe [1] Homme                                        [2] Femme 

4 Nationalité  

5 Situation familiale [1] En couple                                    [2] Célibataire                           

6 Nombre d’enfants  

7 Niveau d’études 

[1] < BAC                                         [4] BAC + 3                                 

[2] BAC                                            [5] BAC + 5                                 

[3] BAC + 2                                      [6] ≥ BAC + 8                                 

8 Activité professionnelle 

[1] Salarié                                        [4] Etudiant  

[2] A son compte                              [5] A la retraite                                        

[3] Fonctionnaire                              [6] Sans emploi 

9 Revenus 
[1] < 2000 €                                      [3] 4000 – 6000 € 

[2] 2000 – 4000 €                             [4] > 6000 €                                        

10 
Seriez-vous prêt à acheter l’une de ces 
boissons ? 

[1] Oui                                               [2] Non                           

11 Dans quel but l’achèteriez-vous ? 
[1] Boisson nutritive                          [3] Boisson désaltérante 

[2] Boisson sportive                          [4] Substitut laitier                                               

12 
A quel moment de la journée 
consommeriez-vous cette boisson ? 

[1] Petit déjeuner                              [4] Fin du repas 

[2] Collation du matin                        [5] Apéritif                                        

[3] Collation de l’après-midi                            

13 
Est-ce que l’une de ces boissons 
pourrait remplacer un autre produit que 
vous connaissez bien ? 

[1] Lait de soja                                   [4] Crème dessert 

[2] Lait de céréale                              [5] Yaourt                                       

[3] Boisson chocolatée                      [6] Yaourt à boire                                           

14 
Quel serait pour vous l’emballage le 
plus attractif ? 

[1] Bouteille type «actimel»∼150mL  [5] Pot de yaourt                       
[2] Bouteille type «yop»∼750mL        [6] Pot de yaourt à la grecque 

[3] Brique cartonnée 25 cL                [7] Pot de crème dessert 

[4] Brique cartonnée 1L 

16 
Par quel moyen amélioreriez-vous ce 
produit ? 

[1] Addition d’arôme                          [3] Autre 

[2] Addition de colorant                      ……………………………………………. 

17 Comment souhaiteriez-vous ce produit  [1] Plus liquide                                   [2] Plus épais 
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2. Acceptability of Akpan, a fermented maize yoghurt-like product 
by French consumers  

Summary 

French consumer acceptability of Akpan, a traditional Beninese yoghurt-like product, was 
carried out in Montpellier, France. A sort of “All in one” method was used comprising an 
hedonic scoring (appearance, odor, taste, texture and overall liking using a 9-point scale, but 
also sweetness and acidity using a JAR scale), a Check-All-That-Apply (CATA) question 
with 25 sensory and 6 perceptions descriptors, and a questionnaire on the views about the 
product with some socio-demographic information.   

Four Akpan products were tested by 104 consumers: Natural Akpan AN, and Natural Akpan 
added with three ingredients (sugar AS; condensed milk AM; condensed milk and sugar 
AMS). The overall acceptability of Akpan products significantly differed. Only Akpans added 
with sugar were on average acceptance (mean score around 5-6) but found too sweet by most 
of consumers. The two others, with no sugar added, were the least liked, with a mean score 
lower than 5. Acidity was perceived differently by the consumers depending of the products 
and their preferences. Three groups of consumers were identified: the Akpan dislikers (25%), 
the sweet Akpan likers (32%) and Natural Akpan dislikers (44%).   

Through a MFA analysis of CATA results, AN was described as tasteless, watery, mealy, 
sour, with fermented taste, pasty consistency, neutral odour and was associated to bitter, 
astringent and rough perceptions. AMS was related to cereal and yoghurt taste, creamy 
consistency, milk odour, smooth appearance and to nutritious perception. AS was related to 
Bulgarian yoghurt appearance, citrus or floral taste and odour, homogenous consistency and 
to artificial perception. AM was related to compact appearance, cereal and fermented odour, 
milk taste, and to natural perception. Sensory terms were found close to perception terms in 
MFA plan and both were highly correlated to overall acceptance.  

Most of the consumers disliked the Akpan products and would not buy them (86%). For the 
least liked product, 44% of consumers would like to change everything except the colour. For 
the most liked product, 37% would like to change the odour, taste and texture. 42% thought 
that Akpan could not replace any product they know well and 36% thought that it could 
replace soy yoghurt. 30% of the respondents could buy this product for intolerance to dairies 
and pleasure and 60% for all the reasons except pleasure and diet. 

 

2.1 Introduction 

Akpan is a yoghurt-like product traditionally prepared in Benin from Ogi, a fermented maize 
flour, partially cooked and then added with condensed milk, ice and sugar just before 
consumption (Nago et al., 1998). It is a very popular product in urban areas, with a high level 
of consumption and demand. It is well appreciated for its sugary and light sour taste, and its 
specific aroma, naturally produced during the fermentation step.  

Akpan is usually made from floury white maize grains processed into Ogi which is obtained 
after steeping the grain in water for 24 hours, grinding, sifting the meal with a large quantity 
of water to separate bran and germ, and fermenting the flour slurry for 20-24 hours, before 
partial cooking. 

Akpan is a street food, an indigenous product, ready-to-eat and usually stored for about 2 
days. It can also be shaped into balls, packed in leaves and sold for home consumption.  
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Other raw material such as sorghum or mixture of sorghum/maize grains can be used and 
some variations in the process have been reported (Adinsi et al., 2011). Akpan can also be 
obtained from whole grain flour, usually sorghum or a mixture of sorghum and maize, 
kneaded with some water and fermented in a bowl or bucket, partially covered with a lid or 
cardboard.  

Akpan from sorghum or maize/sorghum mixture can be regarded as new products and have 
been developed recently by producers who increasingly cater to changes in consumption 
patterns (Sacca et al., 2011). 

 

Four types of Akpan are marketed in Benin with irregular sanitary and variable sensory 
properties depending on raw material and processes: Akpan from maize Ogi, the most 
commonly produced; Akpan from sorghum Ogi, Akpan from maize/sorghum Ogi and Akpan 
from fermented kneaded whole sorghum flour (Sacca et al., 2011).  

Regarding quality attributes, Akpan must be flavoured, smooth, sweet or acidic, with no 
lumps. Akpan made from sorghum has a red colour, a sour taste, a mushy and smooth texture 
whereas Akpan made from white maize exclusively is slightly acidic, partially cooked with a 
white colour (figure 18) and a fermented Ogi aroma (Sacca et al., 2011). 80.9% of the 
consumers interviewed commonly consumed this type of Akpan. 

 

A previous study on sensory profile and on consumer acceptability of traditional Akpan 
products was carried out in Benin (Akissoe et al., 2012). A Principal Component analysis and 
a Cluster analysis of sensory data on 12 Akpan products, showed 
a difference between samples depending on the process (Ogi or 
kneaded Flour), raw material (maize, sorghum and 
maize/sorghum mixture) and ingredients added (no, milk and/or 
sugar). Consumer testing showed the best acceptability for 
Akpan made from Ogi (maize or sorghum) added with milk and 
sugar with a mean overall acceptability score of 7.2 (maize) and 
6.7 (sorghum) respectively. The least liked were Akpan made 
from whole sorghum kneaded Flour, especially when no 
ingredient was added (score of 3.7 only).  

 

According to that consumer study conducted previously in Benin, our intention was to 
propose four Akpan products to French consumers: two made from white maize Ogi added 
with two ingredients and two made from whole sorghum kneaded flour added with two 
ingredients, but after a pre-test in our laboratory, the very low acceptance of the sorghum 
Akpan products was such that we decided to conduct consumer testing on four Akpan 
products made only from Ogi according to the traditional process and added with four 
ingredients. 

 

As for Gowe testing, several steps were needed in Cirad before starting with the consumer 
tests: 1/ development of the process at laboratory level to get Akpan product similar the 
traditional one in Benin (pH, % DM), 2/ Check the organoleptic characteristics with Beninese 
students and analyse the sanitary properties of the Akpan products (microbiological analyses), 
3/ Conduct focus groups with few consumers and establish the questionnaire, 4/ Carry out the 
acceptability tests with about 100 consumers. 

Figure 18: Akpan made 
from white maize Ogi 
(Sacca et al., 2012) 
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The objective of our study in France was to collect the first impressions of French consumers, 
tasting a traditional Beninese product made from fermented maize flour (Ogi), in order to 
detect the limits of acceptability of the product and give ideas for re-engineering the process 
and improving sensory properties of the product. The interest in the long-term should be to 
share the improved process with some French companies interested in the diversification of 
their cereal products. 

 

2.2 Material and methods 

2.2.1. Ethical evaluation 

The methodology of the study has been assessed and approved by Research Ethics Committee 
of the University of Greenwich, UK (as it is the same as the one applied for Kenkey by NRI). 
Consent was sought from sensory panellists and from adult consumers participating in this 
study. Enumerators informed participants about the study and explained that their 
participation was entirely voluntary, that they could stop the interview at any point and that 
the responses would be anonymous. 

2.2.1 Akpan samples 

Akpan was prepared in Cirad laboratory from white maize grains provided by UAC, Cotonou, 
Benin.  

2.2.2 Process for making Akpan 

The traditional process for making Akpan from white maize Ogi and described by Sacca et al. 
(2012) was performed in the Cirad Laboratory. It involved the following steps: steep the 
grains in boiling water for 5 min and let it in water for 24 hours till the temperature reaches 
room temperature (grain/water ratio : ½), grind the steeped grains using a grinder (Retsch 
Grindomix GM200 2 min 5000 rpm or Thermomix Vorwerk 1min30 depending the quantity 
of grains) , sift the wet maize meal by pushing it through a 315µm sieve with a large amount 
of water (wet flour/water ratio : 1/3) to separate flour from bran. The slurry of flour collected 
in the receptacle under the sieve is transferred to a crystalliser, added with a lactic starter 
(lacto casei) and fermented for 20-24 hours in an oven at 35°C. The starter was previously 
activated at 35°C during 5-7 hour in a small amount of maize flour slurry obtained as 
described above. The supernatant of the fermented product is separated. Part of it (85%) is 
boiled, the other part (15%) is remixed with the fermented flour (Ogi). Boiled supernatant is 
added to part of Ogi (70%) which is cooked 15 minutes at a temperature of 80-90°C. The 30% 
of raw Ogi put aside is added to the cooked Ogi after cooling and thus, Akpan, a partially 
cooked product, is obtained.  
 
Just before consumption, Akpan is added with iced citronella infusion, concentrated milk, 
and/or sugar.  
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The following four Akpan products were prepared (figure 20 to 22):  
1. Natural Akpan (AN): by addition of iced citronella infusion (w/w : 

1.15/3) 
2. Akpan with added sugar (AS): by addition of iced citronella 

infusion (w/w: 2.3/6, figure 19) and sugar (w/w: 1/6) 
3. Akpan with added milk (AM) : by addition of iced citronella 

infusion (w/w: 2.3/6) and sweet condensed milk (w/w: 0.7/6)  
4. Akpan with added milk and sugar (AMS): by addition of iced 

citronella infusion(w/w: 2.3/6), sweet condensed milk (w/w: 
0.7/6)  and sugar (w/w : 1/6)  

 

1. Steeping 

 

2. Grinding 

 

3. Wet Flour 

 

4. Wet sieving 

 

5. Pushing the wet flour 

 

6. Draining the bran 

 

7. Flour slurry 

 

8. Adding the lactic ferment 
 

9. Fermented Ogi 

 

10. Separating supernatant 
 

11. Cooking 
 

12. Akpan 
Figure 20: Akpan process in Cirad laboratory 

© Photos Anne-Laure Declemy and Geneviève Fliedel 
  

Figure 19: Citronella 
infusion is obtained 
by infusing two 
spoons of dried 
citronella leaves in 
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Homogenisation 

Wet bran  
(120g) 

Soaking (24h) and draining 

Fermentation (16-20h) at 32-35°C 

Maize 200g 

Grinding (2min – 5000 rpm) 

Sieving (315µm) 

Cooling 

Cooking  (15 min) à 80-90° C 

Boiling 

Boiling water       
(400ml) 

Water (900ml) 

Supernatant (550g) 

Cooked Akpan 

Cooling 

Raw Akpan 900g-1 kg) 

Soaked maize (300g) 

Wet Flour (300g) 

Maize Flour + water (1080g) 

Ogi (530g) 

Mixing 

70% 

30% 

85% 
15

X 2 

X 3 

Figure 21 : Traditional Akpan 
Process (Sacca et al, 2012) 
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2.2.3 Focus groups 

A focus group was conducted with nine persons (three men and six women) of varying ages. 
They were invited to taste the four Akpan products, and to give their overall impression about 
them, their motivation to buy, to consume and, the circumstances and location for 
consumption. The objective of this group interview was to get first impressions, reactions and 
views about Akpan by French consumers with a view of establishing a more comprehensive 
questionnaire for subsequent larger consumer testing (n=100). 

 

Figure 22: Focus group in Cirad on the four Akpan products 

 

2.2.4 French consumer testing 

French consumer acceptability of Akpan was performed in the lobby of the administration 
building of CNRS research institute “Centre National de Recherche Scientifique” and in a 
room near the lobby of IRD research institute “Institut de Recherche pour le Développement” 
in Montpellier with 106 consumers. No information about the product was provided to 
consumers beforehand. An announcement was sent some days before and in the morning by 
the communication service of each institution to invite consumers to come and taste “a 
yoghurt made from maize”. The four Akpan products were transported in cool boxes with ice.  

 

Each consumer was invited to taste each Akpan product (30ml in a small clear plastic glass 
with a little spoon) in a specific random order and asked to score the acceptability regarding 
appearance, odour, taste, texture and overall liking using a nine-point hedonic scale (1. 
“Extremely dislike, 9. “Extremely like”)(figure 23). They were asked also to score the 
intensity of sweetness and acidity of the products using the 9-point “Just About Right” (JAR 
scale) (1 = “Extremely less sweet or acidic than ideal”, 9 = “Extremely more sweet or acidic 
than ideal”) and to answer a Check-All-That-Apply (CATA) (Ares et al., 2010 ; Dooley et al., 
2010) table including 25 sensory and 6 perceptions descriptors that have been mentioned by 
the participants in the previous focus group. Consumers were invited to put a tick/mark in 
front of the descriptors appropriated to best describe each Akpan sample. Finally they were 
asked to fill a questionnaire and give their views about the product. 

 

Figure 23: Consumer testing of Akpan products in IRD 



AFTER (G.A n°245025) – Deliverable 5.2.2.1 
Initial report on sensory and European consumer acc eptance for group1 

 

Page 29 sur 78 
 

2.2.5 Statistical analysis 

Analysis of variance (ANOVA), Chi Square test (p<0.05), cluster analysis (Ward’s method) 
were carried out. Multiple pairwise comparisons were undertaken using the Tukey test with a 
confidence interval of 95%.  

 

For the CATA study, frequencies of mention of each descriptor were determined by counting 
the number of consumers that used each descriptor to describe each Akpan product. 
Cochran’s Q test was carried out for each of the 31 descriptors, considering sample and 
consumer as sources of variation, to evaluate if the CATA method was able to detect 
differences in consumers’ perception for the 4 Akpan products. Cochran’s Q test is a 
nonparametric statistical test, which is used in the analysis of two-way randomized block 
designs to check whether k treatments have identical effects, when the response variable is 
binary. 

 

A multiple factor analysis (MFA) was performed on CATA responses in order to identify 
relationships between descriptors and Akpan products and to get a sensory map of the 
products (Bécue-Bertaut and Pagès 2008). This analysis was performed on the frequency of 
responses for each category of descriptors in the CATA table, considering consumer overall 
liking scores as supplementary variable. In this analysis, the different categories of descriptors 
in the CATA table were considered as separate groups of data to investigate the relationship 
between them.  

 

External preference mapping was used to link consumer overall liking scores and responses in 
the CATA table. A density plot of consumer liking was created, identifying the percentage of 
consumers satisfied with samples. In this plot, the points of maximum density were 
considered as corresponding to the ideal products. 

 

All statistical analyses were performed using XLSTAT 2012 (V 5.2, Addinsoft). 

 

2.3 Results 

2.3.1 Focus groups 

The main reactions on Akpan products by the French consumers were the following: 

- Overall, the four Akpan products were defined as astringent, bitter, sour and mealy. 
- The Natural Akpan (AN) appeared the least liked by seven out of nine people who 

found it was too acidic, watery, but also floury, with a granular texture. The taste of 
the product was described as a cereal taste but also artificial as a chemical, unpleasant. 
Positively, for two persons, AN was described with a floral and citrus taste and a nice 
white colour. 

- The Akpan added with milk (AM) was most liked by six out of the nine people who 
found it creamy as a yoghurt, with a milk taste. However, for some persons, it was too 
sweet and still mealy, astringent and with an unpleasant colour. 

- The Akpan added with sugar (AS) appeared the most liked for three out of nine 
people. It was found to be less acidic and sweeter.  
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- The Akpan added with milk and sugar (AMS) was too sweet and preferred by only 
one person in the focus group. 

 

During the discussion, the four products were described by the group through 42 terms (the 
number into brackets represents the number of persons out of nine in the group who have 
cited this descriptor : 

- eight regarding the appearance : grainy (4), white colour (2), compact (2), creamy (2), 
Bulgarian yoghurt (1) 

- 13 regarding the odour : milk (2), yoghurt (2), neutral (1), sour (1), cereal (1), 
chemical (1), fermented (1)  

- 11 regarding the taste : sweet (5), tasteless (5), acidic (4), astringent (3), citrus (3), 
floral (2), bitter (1) 

- 10 regarding the texture: grainy (5), mealy (5), creamy (2), pasty (2), homogenous (2), 
compact (2), liquid (2), watery (1). 

 

Nobody would buy any of these products and it was impossible to go further in the 
discussion, especially with regard to obtain information about their motivation for consuming 
or buying this product, the period or location for consumption, their willingness to pay and in 
place of what other product. As for gowé, because of this low motivation, sensory tests were 
not conducted at Cirad. They will be carried out later on the re-engineered Akpan products. 
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2.3.2 French consumer testing: consumer acceptance of Akpan products 

The overall acceptability of the Akpan products significantly differed between the four 
samples at a significant level of p<0.01 (one-way ANOVA) (Table 6).  

 

Table 6 - Mean overall liking scores for the four Akpan tested 

 

 

 

 

 

 

 

 

 

 
 

 

 

Category 
Average 
Sweetness 

Groups 

AMS 6,448 A 
   

AS 5,667 
 

B 
  

AM 4,184 
  

C 
 

AN 2,460 
   

D 

 

Category 
Average Global 
Appreciation* 

Groups 

AMS 5,690 A 
  

AS 5,333 A 
  

AM 4,644 
 

B 
 

AN 3,195 
  

C 

*Acceptability was rated on a nine-point scale from 1 = dislike extremely, to 9 = like extremely. 
Different letters are significantly different samples. Tukey test (p<0.01). Where Natural Akpan (AN), 
Akpan added with sugar (AS), Akpan added with sweet condensed milk (AM), Akpan added with 
sweet condensed milk and sugar (AMS). 
  

Category 
Average 
Appearance 

Groups 

AMS 5,724 A 

AMS 5,621 A 

AS 5,460 A 

AN 5,414 A 

Category 
Average 
Odour 

Groups 

AS 5,356 A 

AN 5,218 A 

AM 5,207 A 

AMS 5,184 A 

Category 
Average 
Texture 

Groups 

AMS 5,356 A 
  

AS 5,172 A 
  

AM 4,701 
 

B 
 

AN 3,805 
  

C 

Category 
Average 
Taste 

Groups 

AMS 5,609 A 
  

AS 5,310 A 
  

AM 4,736 
 

B 
 

AN 2,954 
  

C 

Category 
Average 
Acidity 

Groups 

AN 5,034 A 
 

AS 4,494 
 

B 

AM 4,276 
 

B 

AMS 4,172 
 

B 
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Only the Akpans with added sugar (AS and AMS) were considered to be acceptable with a 
mean score between 5 and 6 (neither like nor dislike to like slightly). The two others, with no 
sugar added, were the least liked, with a mean score lower than 5, respectively 3.2 for AN 
(dislike moderately) and 4.6 for AM (dislike slightly).  

 

No difference was observed among the 4 products regarding their appearance and their odour 
(score of 5, neither like nor dislike) (Tukey test with a confidence interval of 95%). At the 
opposite a similar scoring (from 2.9 to 5.7) and ranking were observed among the four 
products regarding taste, texture and overall appreciation (Table 6). Taste and texture 
appeared determinant in the global appreciation of the products. 

 

Concerning sweetness, the two Akpan products added with sugar were found to be too sweet 
by the consumers with a score of 5.7 (slightly sweeter than ideal) for AS to 6.4 (moderately 
sweeter than ideal) for AMS respectively. 

 

Concerning acidity, the 3 Akpans added with sugar or/and milk were scored lower than 5 by 
the French consumers. It seems that they have been perceived less acidic than the average or 
“ideal”. The acidity of these products (the pH was 4.1 – 4.3) might be neutralized by the 
addition of sugar or/and milk. Natural Akpan was scored around 5, showing that it was 
perceived with a medium acidity. Looking at the responses, we found that 41% of consumers 
scored Natural Akpan between 6 and 9, considering it very acidic, 37% were not able to 
perceive the acidity in that product and scored it between 1 and 4, and 22% scored in the 
middle at 5. Several explanations could be advanced: 1/ Peoples perception of acidity of a 
product differed 2/ Some consumers might use the scale in an inverse way 3/ the fermentation 
period should have been a little bit longer because of larger amounts of Akpan used in 
consumer testing compared to smaller amounts for focus group or pre-testing. The analysis of 
titratable acidity, organic acids and sugars will be used to test the last hypothesis. The terms 
“Acidic” and “Sweet” should not be removed from CATA table, their number of counts could 
support or confirm the results given with the 9 point Jar scale. 

 
� Segmentation of consumers into groups of similar acceptance patterns regarding the 

Akpan products 

By using a hierarchical cluster analysis of the overall liking scale, we identified three groups 
of consumers: the Akpan dislikers (25%), the sweet Akpan likers (32%) and Natural Akpan 
dislikers (44%). There were significant differences (P < 0.001) in the overall liking of the 
clusters (Figure 24).  
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Figure 24. Mean consumer acceptance of Akpan by cluster type 

Where : error bars represent the standard error. Natural Akpan (AN), Akpan added sugar 
(AS), Akpan added sweet condensed milk (AM), Akpan added sweet condensed milk and 
sugar (AMS). 

 

There were significant differences (P < 0.001) in the overall liking of the clusters (one-way 
ANOVA). 

Among the 104 consumers interviewed, 67% were female and 33% male. 40% were 18-30 
years old, 36% were 31-40 years old and 24% were 41-60+ years old (table 7). Most of them 
had a high level of education: 40% had a higher degree (1 to 4 years after the degree) and 
53% were post graduates (5 years after the degree and more).  
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Table 7.  Demographic differences of the consumers with respect to cluster division 

 p-value 
 

Statistical test of 
independence 

(Khi2) 

 Total 

C1 

Akpan 
dislikers 

C2 

Sweet 
Akpan 
likers 

C3 

Natural 
Akpan 

dislikers 

 

Gender 

 

Age 

 

 

Education 

 

0.858 

 

0.459 

 

 

0.584 

Number of consumers (n) 

Female (%) 

18-30 years old (%)  

31-50 years old (%) 

51-60+ years old (%) 

Post Graduates (%) 

High level degree (%) 

Degree and less (%) 

104 

67 

40 

36 

24 

53 

40 

7 

25 

67 

33 

33 

33 

61 

30 

9 

33 

64 

39 

45 

15 

42 

48 

10 

46 

70 

44 

31 

24 

56 

40 

5 

 
The three clusters did not significantly differ in terms of sociological characters such as 
gender, age or level of studies. (p<0.05). 

 

2.3.3 Check-All-That-Apply Question 

After scoring the acceptance, consumers were invited to choose the most appropriate words 
among the 25 sensory descriptors and the six perception descriptors to best describe each 
Akpan product. The most frequently selected descriptors were considered as the best for 
describing the products (Table 8). They were the following : “Mealy Consistency”, “Smooth 
Appearance”, “Cereal Taste”, “Fermented Odor”, “Cereal Odor”, “Compact Appearance”, 
“Bitter”, “Rough” “Milk Odor” with a frequency of citation between 200 and 100, followed 
by “Natural”, “Creamy Consistency”, “Homogeneous Consistency”, “Neutral Odour”, “Floral 
Taste”, “Watery Consistency”, “Astringent” and “Sour Taste” with a frequency of citation 
between 100 and 70. Meanwhile, the least used term was “Liquid Appearance”, “Citrus 
Odor”, “Grainy Appearance” and “Floral Odor”.  

 

Significant differences (P<0,001) were found in the number of descriptors used by consumers 
to describe Akpan products. As shown in Table 8, the largest number of descriptors was used 
to describe Natural Akpan followed by Akpan added with sugar, or milk, or milk and sugar. 
This could be explained considering that Natural Akpan is perceived by consumers as a 
product apart, very different from the others. Consumers used sensory descriptors with a 
higher frequency than perception descriptors suggesting that consumers’ perception was 
mostly centred in their sensory characteristics.  

 

These results suggest that CATA method was able to detect differences in consumer’s 
perception of the Akpan products.  
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Table 8. Frequency of citation for each descriptor by consumers  
(Check-All-That-Apply method) 

S
en

so
ry

 d
es

cr
ip

to
rs

 

 A
N

 

A
S

 

A
M

 

A
M

S
 

F
re

qu
en

cy
 

F
re

qu
en

cy
/ 

ca
te

go
ry

 

A
ve

ra
ge

 
F

re
qu

en
cy

/ 
ca

te
go

ry
 

Liquid-A 10 12 10 13 45 

2105 21.05 

Bulgarian yoghurt-A 16 24 14 15 69 
Compact-A 37 26 35 30 128 
Grainy-A 10 13 10 7 40 
Smooth-A 37 36 37 43 153 
Floral-O 10 10 3 8 31 
Citrus-O 13 16 7 6 42 
Cereal-O 28 25 35 42 130 
Fermented-O 34 32 34 33 133 
Neutral-O 26 20 19 13 78 
Milk-O 18 23 31 31 103 
Yoghurt-T 3 15 20 28 66 
Cereal-T 26 38 39 44 147 
Floral-T 8 27 14 28 77 
Citrus -T 5 24 12 14 55 
Fermented -T 18 16 15 9 58 
Sour-T 43 13 10 2 68 
Milk -T 9 13 18 20 60 
Tasteless-T 37 6 19 6 68 
Grainy-C 11 12 14 15 52 
Mealy-C 48 50 57 44 199 
Watery-C 29 14 19 13 75 
Pasty-C 18 13 12 8 51 
Creamy-C 12 28 23 31 94 
Homogenous-C 22 21 17 23 83 

P
er

ce
pt

io
ns

 Astringent 28 18 16 8 70 

512 21.33 

Bitter 48 25 25 18 116 
Natural 18 19 29 30 96 
Artificial 11 27 11 19 68 
Rough 31 20 32 23 106 
Nutritious 6 15 10 25 56 

Overall Appreciation 3 5 5 6 

 Frequency/sample 670 651 647 649 

 Average 
Frequency/sample 

21,61 21,00 20,87 20,94 

 
Multiple factor analysis (MFA) was performed on responses of sensory and perception 
descriptors of CATA task and on hedonic overall liking scores for each Akpan product in 
order to identify relationships between CATA terms, consumer acceptance and Akpan 
products.  
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Regarding sensory characteristics of CATA task, the two first axes of MFA explained 85.14% 
of the variance, the first and second axes accounting for 57.65% and 27.49% respectively. 
Regarding perception descriptors of CATA task, the two first axes of MFA explained 96.64% 
of the variance, the first and second axes accounting for 66.47% and 30.16% respectively. 
Most of the variance was explained by the first axis. 

 

The loading of sensory descriptors on the MFA plan (Figure 25a) shows that axis 1 was 
mainly explained by the terms such as Tasteless, Watery, Mealy, Sour, Fermented Taste, 
Pasty Consistency and Neutral Odour related to Natural Akpan AN and negatively by the 
terms such as Cereal and Yoghurt Taste, Creamy Consistency, Milk Odour and Smooth 
Appearance related to Akpan added milk and sugar AMS. Axis 2 was mainly explained by the 
terms such as Bulgarian yoghurt Appearance, Citrus and Floral Taste, Citrus and Floral Odour 
and Homogenous Consistency related to Akpan added sugar AS and negatively by Compact 
Appearance, Cereal and Fermented Odour, Milk Taste related to Akpan added milk AM. 

 

The loading of perception descriptors on the MFA plan (Figure 25b) shows that axis 1 was 
mainly explained positively by the term such as Nutritious related to Akpan added milk and 
sugar AMS and negatively by the terms Bitter and Astringent related to Natural Akpan AN. 
Axis 2 was mainly explained positively by the term Natural related to Akpan added milk AM 
and Akpan added milk and sugar AMS and by Rough related to Akpan added milk AM and 
Natural Akpan AN and negatively by the term Artificial related to Akpan added sugar AS. 

 

Figure 25. Multiple Factor Analysis on the Check-All-That-Apply descriptors a) Projection of 
the sensory descriptors b) Projection of the perception descriptors on the F1 and F2 plan and 
Akpan samples.  
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The relationship between sensory and perceptions terms from the CATA question provided 
interesting information. As shown in Figure 26, the two first axes of MFA explained 92.24% 
of the variance, the first and second axes accounting for 69.50% and 22.74% respectively. It is 
interesting to note that the group of sensory terms is located close to the group of perception 
terms in the MFA plan. The two groups of terms were highly correlated. This suggests that 
sensory characteristics seem to have influenced consumers’ perception responses regarding 
Akpan products. Moreover, these two groups of terms were highly correlated to overall 
acceptance by the consumers suggesting that sensory and mainly perceptions characteristics 
were determinant in the overall liking of consumers regarding Akpan products. 

 

 

Figure 26. Projection on the two first axes of MFA of sensory and perception descriptors from 
CATA method and overall liking acceptance from consumer testing. 
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Figure 27. Spatial representation of Akpan products on the two first axes of MFA using 
CATA sensory descriptors, CATA perceptions descriptors and hedonic overall liking. 

 

The superimposed representation of the CATA counts and acceptance scores shows the 
proximity between the methods for evaluating each Akpan product. As shown in Figure 27, 
points corresponding to the two methods (CATA method and hedonic consumer testing) were 
close, suggesting that configurations were very similar for both methods. 

 

2.3.4 External Preference Mapping 

With this approach, drivers of liking can be identified based only on consumers’ perception of 
samples. The data from external preference mapping involved data from overall liking and the 
components/loadings of MFA. The areas of maximum liking were correlated to products 
characterized with “positive” sensory and perception descriptors. The application of external 
preference mapping based on consumers’ responses to CATA task seems to be a simple and 
quick alternative for companies that have difficulties to use trained assessors’ panels. The 
contour map gives a good indication on consumer preferences but does not relate to the 
proportion of consumers. It is a relative figure. Despite its good results, it is important to take 
into account that responses to CATA question are in terms of counts and not intensities as 
measured by a trained panel using intensity scales and therefore could not be considered 
supplementary methodologies. 

 

Figure 28 shows the external preference map based on the configuration of Akpan products in 
the MFA of CATA counts. The contour plot shows lines corresponding to different 
percentage of consumers who scored their overall liking under a 9-point hedonic scale (1 = 
“dislike extremely, 9 = “like extremely”). Contour plot is a graphical technique (for 
representing a 3-dimensional into a two-dimensional surface) which relates the preferences 
shown by the consumers to some physico-chemical, sensory or economical characteristics of 
the products (data from MFA). 

AN Sensory 
descriptors

AN Perceptions

AN Overall 
liking

AS Sensory 
descriptors

AS Perceptions

AS Overall 
liking

AM Sensory 
descriptors

AM 
Perceptions

AM Overall 
liking

AMS Sensory 
descriptors

AMS 
Perceptions

AMS Overall 
liking

-3

-2

-1

0

1

2

3

-4 -3 -2 -1 0 1 2 3 4

F
2 

(2
2,

74
 %

)

F1 (69,50 %)

Coordinates of the projected points (axes F1 and F2: 92,24 %)



AFTER (G.A n°245025) – Deliverable 5.2.2.1 
Initial report on sensory and European consumer acc eptance for group1 

 

Page 39 sur 78 
 

 

The external preference map showed that AMS Akpan added milk and sugar and AS Akpan 
added sugar were located in an area where the percentage of consumers who liked them range 
between 80 to 100% overall liking scores. AM Akpan added milk was located in zone where 
the consumers scored their overall liking lower than 6 ranged from 20% to 40% and AN 
Natural Akpan, the least liked with an overall liking score of 3.2 is located in the blue area 
with a percentage of consumers between 0 to 20%. 

 

Figure 28. External Preference Map based on consumers’ perception of Akpan products 
considering consensus samples’ coordinates in the MFA of consumers’ responses to CATA. 

 

2.3.5 Consumer views about Akpan products 

After information about the consumer, hedonic ratings and sensory profile by CATA 
technique, consumers were invited to fill out a questionnaire to get their views on Akpan 
products. 

 

A hierarchical cluster analysis was used to group the multiple possible answers in terms of 
consumer views for buying, consuming and improving sensory properties of Akpan (table 9). 
Some of these groups significantly differed (p<0.05, Chi Square test) with the groups of 
Akpan likers or dislikers (in red in table 9) : for instance the 3 clusters “Reasons to buy” and 
the 3 clusters “Akpan could replace other product”. If not, some tendencies could have been 
proposed. 
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Table 9.  Independence test (p<0.05, Chi Square test) between consumer attitudes to Akpan 
(buying and consumption) and consumer clusters 

 p-value 

Statistical test of 
independence (Khi2) 

Likely buy 

Reasons to buy      

                             Dairies intolerance 

                             For a diet 

                             Good for health 

                             Soya intolerance 

                             Diversify my food 

                             Pleasure 

Replace                 

                             Soy yoghurt 

                             Sheep yoghurt 

                             Goat yoghurt 

                             Cow yoghurt 

                             Yoghurt drink 

                             Greek yoghurt 

                             Faisselle 

                             Cottage cheese 

                             Custard 

Change for the least liked                                               

Appearance 

                                                          Colour 

                                                          Odour 

                                                          Taste 

                                                          Texture                 

Change for the most liked                  

Appearance 

                                                          Colour 

                                                          Odour 

                                                          Taste 

                                                          Texture                

0.472 

0.0005 

0.682 

0.062 

0.289 

0.535 

0.004 

0.007 

0.034 

0.002 

0.110 

0.066 

0.074 

0.093 

0.010 

0.886 

0.283 

0.002 

0.929 

0.264 

0.777 

0.035 

0.674 

0.003 

0.469 

0.731 

0.294 

0.077 

0.543 

0.660 
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At the question “How likely would you buy this product if easily available”, 26% of 
consumers answered certainly not and 60% probably not. Respondents who would probably 
not buy Akpan products were at 45 % Natural Akpan dislikers (28 out of 62) but also Sweet 
Akpan likers at 34% (21 out of 62 consumers) (figure 29).  

 

 

Figure 29. Willingness to buy Akpan products per cluster 

The reasons that would lead French consumers to buy Akpan products were suggested by the 
focus group and were proposed in the questionnaire.  

 

 

Figure 30. Reasons to buy Akpan products per groups of consumers 

 

We could identify 3 groups of consumers (Figure 30) by analysing theirs answers ranked from 
1 “Least likely” to 5 “Most likely”: the group that would most likely have no reason to buy 
Akpan product (Cluster 2.1 ; n=9) represented at 89% by Akpan dislikers (p<0.001), the 
group who would most likely have all the reasons to buy Akpan product except pleasure and 
diet (Cluster 2.2 ; n=55), consisted 47% Natural Akpan dislikers (p<0.001) (Figure 31) and 
regrouped 60% of the consumers,  and finally the group who would most likely buy Akpan 
products (Cluster 2.3 ; n=27) for main reasons such as intolerance to dairy products but also 
for pleasure.  
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Figure 31. Reasons to buy Akpan products by clusters of likers or dislikers 

 

 

Figure 32. Products well known that could be replaced by Akpan 

 

At the question “How likely could Akpan replace one of the products you know well”, three 
groups of answers were found (Figure 32): the group who would most likely replace Akpan 
by no other product (Cluster 3.1 ; n=39), the group who would most likely replace Akpan 
mainly by soy yoghurt (Cluster 3.2 ; n=33), both of them consisted of 49 and 45% Natural 
Akpan dislikers respectively (p<0.05) (Figure 33) and the group who would most likely 
replace Akpan by soy yoghurt and custard (Cluster 3.3 ; n=20) consisted of 55% Sweet Akpan 
likers (p<0.05).  
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Figure 33. Products to replace Akpan products by clusters of likers or dislikers 

 

The least liked Akpan was Natural Akpan for 86 % of respondents, whatever the group of 
consumers, Akpan dislikers (83%), Natural Akpan dislikers (85%) or Sweet Akpan likers 
(91%) (Figure 34). They found it tasteless, bland, watery, neutral, bitter, astringent, too much 
acidic, fermented, too sour, with a pasty texture, no flavour, mealy, grainy, cereal taste, not 
enough sweet, unpleasant odour, taste and texture. Most of them dislike taste, texture, 
appearance. 

 

 

Figure 34. The least liked Akpan product per consumer cluster 

 

The most liked Akpan was AMS Akpan added milk and sugar for 42% of respondents. They 
found it creamier, soft, smoother, less mealy, less artificial, not too acidic, not too sour, close 
to milk yoghurt, with a lower bitter perception, ideal sweetness, pleasant flavour, nice 
appearance, taste and texture. It has more taste, more flavour, lower astringency, a good 
balance between sugar/taste/texture. However, some people found it very and too sweet, with 
an unattractive odour. 

 

A total of 35% of respondents preferred AS Akpan added sugar. They found it floral, sweet 
but not too much, with a good cereal taste, not rough on the tongue, less watery, pleasant 
odour, nice balance between texture and sweetness, between acidity and sweetness, between 
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flavour and texture, the most harmonious, better taste. However, some people found it too 
sweet or very sweet but creamy. 

 

AMS Akpan added milk and sugar and AS Akpan added sugar was preferred at 61 and 36 % 
respectively by the group Sweet Akpan likers (Figure 35). 

 

6% of the consumers did not like any Akpan product and only 3% of them liked AN Natural 
Akpan mainly for its acidic and pleasant taste. 14% liked AM Akpan with added milk the 
most.  

 

These results showing with histograms the positive consumer responses to the questions 
“Which sample did you like the most” and “Which sample did you like the least?” 
are relatively different of the results obtained with an External Preference Mapping, but these 
methodologies are quite similar. 

 

Figure 35. The most liked Akpan product per consumer cluster 

 

For the product they liked the least, consumers were asked to specify what they would change 
or improve to make it to their taste. 48% of the respondents would like to change everything 
except the colour (Cluster 4.1 ; n=44), 34% Taste, Odour and Texture (Cluster 4.3 ; n=31) and 
18% Taste and Texture (Cluster 4.2 ; n=17) (Figure 36). 

 

Figure 36. Suggestions for improving the least liked Akpan 
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All the 3 groups were constituted mainly of Natural Akpan dislikers (41, 42 and 47% 
respectively) but also by Sweet Akpan likers at 29-35% (Figure 37). 50% of people in the 
group of Sweet Akpan likers would like to change everything except colour, regarding the 
Akpan they liked the least.  

 

Figure 37. Changes for the least liked Akpan per consumer cluster 

 

For the most liked Akpan product, consumers were asked to indicate what they would 
improve or change to make it more acceptable; 22% of the respondents would like to change 
the appearance (Cluster 5.1 ; n=21), 39% the odour, taste and texture (Cluster 5.3 ; n=37) and 
38% would change nothing or had no opinion (Cluster 5.2 ; n=36) (Figure 38). 

 

Figure 38. Suggestions for improving the most liked Akpan 
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Here also, the 3 groups were mainly Natural Akpan dislikers (57, 35 and 47% respectively) 
but also Sweet Akpan likers at 24-33% (Figure 39). 

 

 

Figure 39. Changes for the most liked Akpan per consumer cluster 

 

2.4 Conclusion 

This African traditional product appeared new to most of the consumers who participated in 
the study. They were unpleasantly surprised mainly by its taste and texture and the majority 
indicated that they would not buy it (86%). The four Akpan products had an average 
acceptance with a mean score between 3.2 and 5.7 which was in the region of low acceptance. 
Groups of dislikers represented 69 % but groups of likers (32%) were also identified for the 
sweetest Akpan products (reducing the acidic perception). Several suggestions were 
mentioned by consumers to improve or change the products so that it better responded to their 
needs.  

 

For the least liked Akpan product, 44% of consumers would like to change everything except 
the colour because they found it tasteless, watery, mealy, sour, bitter, astringent, acidic and 
rough.  

 

For the most liked product, through comments in the questionnaire as well as through the 
External Preference mapping, it was described with many positive terms. In fact, to improve 
or to make it completely to their taste, 37% of respondents told that they would improve the 
odour, the taste and the texture and 21% the appearance of their most liked product. Among 
them 67% were Akpan dislikers but 21% were Sweet Akpan likers. A majority would not buy 
any Akpan products.  

 

The sensory characteristics of Akpan, a partially cooked product, were generally not accepted 
because of its mealy texture and being perceived as rough in the mouth. In the re-engineering 
of Akpan, the proportion of raw Ogi added in the cooked Akpan after cooling would need to 
be revised.  
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The proportions between maize meal and water used for wet sieving, but also the percentage 
of no boiled supernatant added to Ogi, are very important because they determine the 
consistency and viscosity of the final product that could be compact, solid, gelled as a custard 
or on the contrary more liquid as a Bulgarian yoghurt. French consumers should prefer a 
consistency in between or close to soy yoghurt. They would not consider the Akpan product 
as a refreshing beverage after addition of ice as Beninese people do, but rather as a yoghurt 
that could replace products such as soy yoghurt which are sold to those who are intolerant to 
dairy products.  

 

The acidity, unpleasant odour or fermented taste should be masked by addition of sugar (not 
too much compared to Beninese consumers) and some flavouring (vanilla as it is already done 
traditionally or other). 

 

It is also suggested that the product initially be targeted towards diaspora currently living in 
France but it may also have a niche in the non-dairy and gluten free sectors.   
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2.7 Questionnaire – Acceptabilité par les consommateurs français d’un yaourt à 
base de maïs  

 

 

Age:___________Sexe:____________Diplôme (niveau d’étude):   
____________________________ 

 

1. Pour chacun des 4 échantillons l’un après l’autre, veuillez donner une note 
d’acceptabilité de 1 à 9 (en utilisant l’échelle ci-dessous) pour l’apparence, l’odeur, le 
goût et une note d’acceptabilité globale du produit 

2. Puis mettre une croix en face des descripteurs et des sensations perçues pour décrire 
le produit (une croix dans les cases blanches, pas forcément sur chaque ligne, 1ère 
impression spontanée)  

 

  X1 X2 X3 X4 

APPARENCE (Visuel)     

Liquide     

Yaourt bulgare     

Compact     

Granuleux     

Onctueux     

ODEUR     

Florale     

Agrumes     

Céréales     

Fermentée     

Neutre     

Lait     

GOUT     

Yaourt     

Céréale     

Floral     

Agrume     

Fermenté     

Aigre     

Lait     

Insipide     

Echelle     (Note de 1 à 9) 
9. Extrêmement agréable 
8. Très agréable 
7. Agréable 
6. Un peu agréable 
5. Ni agréable, ni désagréable 
4. Un peu désagréable 
3. Désagréable 
2. Très désagréable 
1. Extrêmement désagréable 

1 à 9 

X 

1 à 9  

1 à 9  

1 à 9 

X 

X 
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TEXTURE (en bouche)     

Granuleux     

Farineux     

Aqueux     

Pâteux     

Onctueux     

Homogène     

ACCEPTABILITE GLOBALE     

     

PERCEPTIONS      

Astringent (au niveau du palais)     

Apre (sur la langue)     

Naturel     

Artificiel     

Râpeux     

Nutritif     

3. Sucré – En utilisant l’échelle ci-dessous, veuillez classer la saveur sucrée de chaque 
échantillon par rapport à une saveur sucrée idéale  

Echelle:  

 

9. Extrêmement plus sucré que la saveur sucrée idéale  

8. Beaucoup plus sucré 

7. Un peu plus sucré 

6. Très légèrement plus sucré 

5. Identique à la saveur sucrée Idéale 

4. Très légèrement moins sucré que la saveur sucrée idéale 

3. Un peu moins sucré 

2. Beaucoup moins sucré 

1. Extrêmement moins sucré 

 

4. Acidité – En utilisant l’échelle ci-dessous, veuillez classer la saveur acide de chaque 
échantillon par rapport à une saveur acide idéale  

Echantillon  

X1 

X2 

X3 

X4 

 

 

 

 

 

 

Sucré 

(       ) 

(       ) 

(       ) 

(       ) 

 

1 à 9 

X 

X 
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Echelle:  

 

9. Extrêmement plus acide que la saveur acide idéale  

8. Beaucoup plus acide 

7. Un peu plus acide 

6. Très légèrement plus acide 

5. Identique à la saveur acide idéale 

4. Très légèrement moins acide que la saveur acide idéale 

3. Un peu moins acide 

2. Beaucoup moins acide 

1. Extrêmement moins acide 

 

 

En global, 

- Quel échantillon avez-vous préféré ?……………… 

 

Pourquoi ?.................................... 

 

- Quel échantillon avez-vous le moins  aimé? ………………… 

 

Pourquoi ?................................... 

 

 
  

Echantillon  

X1 

X2 

X3 

X4 

 

 

 

 

 

 

Acidité 

(       ) 

(       ) 

(       ) 

(       ) 
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5. Point de vue du consommateur 

 

 

 

 Mettre une croix sur chaque ligne  

N
o

n
 

ce
rt

ai
n

em
en

t 
p

as
 

P
ro

b
ab

le
m

en
t 

p
as

 

N
e 

sa
it 

p
as

 

P
ro

b
ab

le
m

en
t 

O
u

i t
rè

s 
ce

rt
ai

n
em

en
t 

1 
Seriez-vous prêt à acheter ce type de yaourt s’il était 
disponible à la vente ?      

2 

Quelles raisons vous 
amèneraient à acheter 
ce produit ? 

Intolérance aux produits laitiers      

Pour un régime      

Produit bon pour la santé      

Intolérance au soja      

Diversifier mes aliments      

Par plaisir      

3 

Est-ce que ce produit 
pourrait remplacer l’un 
de ceux que vous 
connaissez bien ? 

Yaourt de soja      

Yaourt nature brebis      

Yaourt nature chèvre      

Yaourt nature vache      

Yaourt à boire type Yop      

Yaourt à la grecque      

Faisselle      

Fromage blanc      

Crème dessert      

4 

Pour le produit que 
vous avez le moins 
aimé, qu’est ce qu’il 
faudrait changer ou 
améliorer pour qu’il 
soit à votre goût  

Aspect visuel      

Couleur      

Odeur      

Goût      

Texture en bouche      

5 

Pour le produit que 
vous avez préféré, 
qu’est ce qu’il faudrait 
changer ou améliorer 
pour qu’il soit 
totalement à votre goût 

Aspect visuel      

Couleur      

Odeur      

Goût      

Texture en bouche      

Commentaires / observations pertinentes: 

_____________________________________________________________________ 

_____________________________________________________________________ 

Merci beaucoup pour votre participation !  
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3. Sensory profile and acceptability of Kenkey by UK consumers 

 

Summary 

The sensory profile and consumer acceptance of Kenkey, an indigenous Ghanaian fermented 
product made from maize, was explored.  

 

Kenkey sensory profile was performed with a panel (n=9) on three Kenkey samples 
purchased from UK producers, with fifteen attributes generated in consensus. PCA 
representation showed that there was a clear difference between the three samples.  

 

UK consumer acceptability of Kenkey was performed with 100 consumers on the three 
samples. The mean overall acceptability of Kenkey was lower than 5 (neither like or dislike) 
and hence disliked. One way ANOVA showed that the least liked was Peckham Kenkey with 
a mean score of only 3.3. It was described as brownish, sour, grainy, burnt and sticky. Wanis 
kenkey was on average acceptance with a mean score of 4.9 and described as crumbly, less 
acidic and less sticky. Kenkey from Leytonstone was in between with a mean score of 4.0 
(dislike slightly) and was described as harder but lighter and smoother. Three groups of 
consumers were identified using a Cluster Analysis: the Wanis “kenkey likers” (43%), the 
“kenkey dislikers” (42%) and the “kenkey likers” (15%). 

 

Consumption attitudes were analysed. A majority (65%) of Kenkey dislikers were women and 
British and a majority of Kenkey likers were men, post graduated, with a nationality other 
than British. 74 % of all the consumers would not buy Kenkey, they are Kenkey dislikers but 
also Wanis Kenkey likers. A majority of consumers would not consume Kenkey with 
anything else; others (mainly Wanis likers) would like to consume Kenkey in a sauce or in a 
stew and thought that Kenkey could replace mashed potatoes or bread. Kenkey dislikers 
would really change the aspect, the odour and the taste by adding colouring and flavouring.  

 

3.1 Introduction 

Kenkey is a sour stiff gruel or dumpling made from fermented maize dough which is wrapped 
in leaves and boiled. It is one of the most important indigenous Ghanaian fermented foods. It 
is consumed all over Ghana with sauce and fish, but especially in the southern coastal areas 
where it has originated from (Amoa-Awua et al., 2011).  

 

There are two types of kenkey, Ga Kenkey and Fanti Kenkey. Both are produced by the 
fermentation of maize dough till a pH of about 4, cooking in a stiff porridge (55% moisture 
content), wrapped in maize husks in the case of Ga Kenkey or plantain leaves in the case of 
Fanti Kenkey. Fanti Kenkey is fermented for a slightly longer period (for 3 -4 days) than the 
Ga Kenkey (for 2-3 days). It is salted before cooking and has a longer shelf-life (one week 
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compared to 3-4 days for Ga Kenkey). There are also other types of kenkey produced from 
dehulled maize (White and Sweet Kenkey) (Amoa-Awua, 2011).  

 

A previous study on sensory profile and on consumer acceptability of traditional Kenkey 
products was carried out in Ghana (Amoa-Awua et al., 2012). A Principal Component 
analysis and a Cluster analysis of sensory data on 9 Kenkey products, showed a difference 
between samples: Ga Kenkey, Fanti Kenkey, White and Sweet Kenley’s were found in 
separate groups. Consumer testing on five Kenkey products by 209 consumers (110 Ghanaian 
and 90 Caucasian) showed the best acceptability for Sweet Kenkey with a mean overall 
acceptability score of 5.3. Sweet Kenkey followed by Ga-Kenkey was the most liked by the 
Ghanaian consumers and White Kenley’s the most liked by the Caucasian consumers. 

 

According to that consumer study conducted previously in Ghana, we proposed three different 
Kenkey products to UK consumers. These products were produced in UK and mainly sold for 
the African diaspora.   

 

The objective of the study in England was to collect the first impressions of UK consumers, 
tasting a traditional Ghanaian product made from fermented maize, in order to detect the 
limits of acceptability of the product and give ideas for re-engineering the process and 
improving sensory properties of the product. The interest in the long-term should be to share 
the improved process with some UK companies interested in the diversification of their cereal 
products. 

 

3.2 Material and methods 

 

3.2.1 Kenkey samples 

Samples of Kenkey were purchased from UK kenkey producers who sell the products mainly 
for the African diaspora.  These were (figure 40 and table 10): 

 

Figure 40: Three Kenkey samples purchased from UK producers 
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Kenkey 

Wanis, London 

 

Viva Afrik, 
Leytonstone, London 

 

Agrobeso, Peckham, 
London 

 

Characteristics 

Wrapped in maize 
leaves, produced and 
sold by Wanis, a large 

scale wholesaler of 
ethnic food 

Wrapped in maize 
leaves, produced by an 

SME 
Produced by an SME 

Production 
UK at a centralized 

location 
UK on a shop premises UK on a shop premises 

Packaging 
Vacuum packed and 

labelled 
Plastic bag and labelled Plastic bag 

Shelf-life Up to 3 months at 8°C Up to one week at 8°C Up to one week at 8°C 

Table 10: Three Kenkey samples purchased from UK producers 

 

3.2.3 Ethical assessment and consent 

This study has been assessed and approved by Research Ethics Committee of the University 
of Greenwich, UK. Consent was sought from sensory panellists and from adult consumers 
participating in this study. Enumerators informed participants about the study and explained 
that their participation was entirely voluntary, that they could stop the interview at any point 
and that the responses would be anonymous. 

 

3.2.4 Focus groups 

A focus group was conducted with nine persons of varying ages. They were invited to taste 
the three Kenkey products, and to give their overall impression about them, their motivation 
to buy, to consume and, the circumstances and location for consumption. The objective of this 
group interview was to get first impressions, reactions and views about Kenkey by UK 
consumers with a view of establishing a more comprehensive questionnaire for subsequent 
larger consumer testing (n=100). 

 

3.2.5 Sensory evaluation 

The sensory profile of Kenkey was established by 9 semi-trained panellists using a simplified 
quantitative descriptive analysis (QDA) with no standard provided (Meilgaard et al., 2007; 
Tomlins et al. 2012). The panel had been selected among the permanent staff of NRI or the 
University. Sessions were conducted in a laboratory of Food Science Food Markets 
Department in NRI. The language used for the sensory testing was English. Panellists were 
asked to generate sensory attributes during a preliminary focus group session using the three 
Kenkey samples (Table 10). After eliminating similar terms, a list of fifteen sensory attributes 



AFTER (G.A n°245025) – Deliverable 5.2.2.1 
Initial report on sensory and European consumer acc eptance for group1 

 

Page 56 sur 78 
 

(four for the appearance, four for the odour, three for the taste and four for the texture) was 
chosen in consensus by the group of panellists and drawn up on the score sheet. They were 
the followings: 

1.Brownish colour 6.Alcoholic fermentation 11.Sweet taste 

2.Granular appearance 7.Strong odour 12.Hard texture (finger) 

3.Appears hard 8.Burnt odour 13.Grainy texture 

4.Speckled 9.Smoked taste 14.Crumbly texture 

5.Sour odour 10.Sour taste 15.Sticky texture 

After a period of training using these attributes, the three samples were tested blind in 
triplicate by the panel over three different sessions (figure 41). Kenkey samples were reheated 
in a microwave until the core temperature of the product reached 75°C and then cut into small 
pieces of about 20g each. The three samples, coded with a three-digit random number, were 
presented (one piece of 20g per sample) to panellists in a randomized order in a white plastic 
plate. A glass of water was provided for rinsing the mouth in-between sample tasting. Each 
Kenkey sample was tested by panellist. The panellists scored the intensity of each attribute 
using a 100 mm unstructured line scale and put a mark on the line (lowest rating at the low 
end to highest rating at the high end). 

 

 

Figure 41: Sensory testing of Kenkey in NRI laboratory 

 

3.2.6 UK consumer testing 

UK consumer acceptability of Kenkey was performed in the canteen of two campuses of the 
University of Greenwich with 100 consumers. No information about the product was provided 
before. An announcement was sent the day before and in the morning to propose to come and 
taste a new corn product. The three Kenkey products were transported reheated and cut into 
pieces in plastic labelled boxes. Each consumer was invited to taste one piece of each Kenkey 
product in a specific random order and asked to score the acceptability regarding appearance, 
odour, taste, and overall liking using a nine-point hedonic scale (1. “Extremely dislike, 9. 
“Extremely like”). They were asked also to score the intensity of acidity of the products (1. 
“Not acidic, 9.“Extremely acidic”) before answering a questionnaire with some personal 
information and their views about the product. 
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3.2.7 Statistical analysis 

Analysis of variance (ANOVA), Chi Square test (p<0.05), cluster analysis (Ward’s method) 
were carried out using XLSTAT (V 5.2, Addinsoft). Multiple pairwise comparisons were 
undertaken using the Tukey test with a confidence interval of 95%.  

 

3.3 Results 

3.3.1 Focus group 

For UK people, Kenkey product was of the same family as beer, sauerkraut, goat cheese, 
yoghurt, injera, sour bread, dumpling (stodgy). It has the appearance of dough used for 
making pizza.  

 

After tasting, some found Kenkey too sour, too strong (A) with an aftertaste (smoky). One 
sample was found less acidic (B) and B and C sweet. Others people like texture, taste, colour 
(like mashed potatoes), like the dry part (like bread) of the product. One expected a maize 
taste but there was not. For another, it seemed under-cooked. One person did not like the dark 
colour of one sample (Peckham). 

They perceived it is a health food, containing probiotics, but with too many calories. For 
them, it is a new ethnic product. It has the advantage to be gluten free product. 

They would like to eat at breakfast if made into a bread, or after adding milk and sugar as a 
breakfast food, or as a cereal meal with a sauce. They could consume as a dumpling (comfort 
food on a cold day). It needs to match with another product (like pasta and sauce). Some 
people would eat as a snack in a bar (has many calories).  

They would purchase from a reputable shop such as a large supermarket chain. It would be 
placed in the ethnic area of a supermarket. They would need an incentive to buy this product 
and it required more development to make it suitable for EU markets. It should have a long 
shelf-life. 

To improve the product, some people proposed to process into a cracker which are consumed 
with cheese or with dips. Others would add flavourings to it such as black pepper and sweet 
chilli. 

It would be necessary to change its name (not Kenkey). 

 

3.3.2 Sensory profile of Kenkey 

Sensory panellists were screened by dividing them into 3 clusters (figure 42). All were 
consistent with most attributes but differed regarding sour taste and sweet taste. Hence all 
panellists for used for the analysis of the kenkey samples 
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Figure 42: Sensory testing of Kenkey in NRI laboratory 

 

Principal component analysis (PCA) was used to summarize the relationships between the 
sensory attributes and Kenkey samples. The PCA plot in Figure 43, explained 100.00% of the 
variance, the first and second axes accounting for 83.16% and 16.84% respectively. 

Axis 1 was mainly explained by the attributes of Appearance such as Brownish, Granular, of 
Odour such as Strong, Burnt, Sour, Alcoholic, of Taste such as Sour, Smoked and of Texture 
such as Grainy and Sticky. All of these attributes were associated to Peckham, on the left part 
of the PCA plan. Negatively it was explained by the attributes related to Sweet Taste and 
Hard Texture associated to Leytonstone Kenkey. Axis 2 was mainly explained by the 
attributes Speckled and Crumbly Texture related to Wanis Kenkey.  

 

Figure 43: Principal component plot illustrating the relationship between the sensory 
descriptors and the three Kenkey samples 
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A clear difference was noticed between the three Kenkey samples. They are located in three 
different parts of the PCA plan. Peckham Kenkey appeared brownish, sour, grainy, burnt and 
sticky product. Wanis kenkey could be described as crumbly, less acidic and less sticky and 
Kenkey from Leytonstone as harder but lighter and smoother. 

 

3.3.3 Consumer testing: consumer acceptance of Kenkey products 

The overall acceptability of the kenkey products significantly differed between the three 
samples at p<0.01 (one-way ANOVA) (table 11). 

 

Table 11. Mean overall acceptability scores for the three kenkey tested 

Kenkey product Acceptability* Standard deviation (n-1) 

Wanis 

Leytonstone 

Peckham 

4.9  a 

4.0  b 

3.4  c 

2.0 

2.1 

2.1 

*Acceptability was rated on a nine-point scale from 1 = dislike extremely, to 9 = like 
extremely. Average (error bars). Different letters are significantly different samples. Tukey 
test (p<0.01). 

 

Wanis kenkey was on average acceptance with a mean score of 4.9, close to 5 (neither like 
nor dislike). Kenkey from Peckham was the least liked, with a mean score of 3.3 (dislike 
moderately) and kenkey from Leytonstone in between with a mean score of 4.0 (dislike 
slightly) (table 12).  

 

Table 12. Mean overall acidity scores for the three kenkey tested 

Category Average acidity* Groups 

Peckham 6,470 A   

Leytonstone 5,980 A 

Wanis 4,410   B 

*Intensity of Acidity was rated on a nine-point scale from 1 =not acidic, to 9 = extremely 
acidic. Different letters are significantly different samples. Tukey test (p<0.01). 
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The three Kenkey products differed significantly regarding the perception of their acidity 
(Table 12). Wanis was perceived less acidic than the two others with a mean score of 4.4 
(slightly not acidic). Peckham and Leytonstone got a higher score of around 6 or more (6.0 
and 6.5 respectively). 

The most liked product was Wanis Kenkey for 71% of respondents followed far behind by 
Leytonstone (16%) and Peckham (10%). For them, it was less strong, not too much acidic, 
bland but not unpleasant, smoother and softer, less offensive, not sour. It has the most 
appetizing appearance and flavour, a better smell, a neutral taste, better texture and milder 
flavour. 

The least liked product was Peckham Kenkey for 54% of respondents followed by 
Leytonstone (34%) and Wanis (8%). For them, it was very acidic, sour, bitter, sticky, with a 
strong awful taste and flavour, an unpleasant flavour, horrible texture, very bad aftertaste, 
chemical and artificial taste. 

 
Segmentation of consumers into groups of similar acceptance patterns regarding the Kenkey 
products 

By using a hierarchical cluster analysis, we identified three groups of consumers interviewed 
at the different locations: the Wanis “kenkey likers” (43%), the “kenkey dislikers” (42%) and 
the “kenkey likers” (15%) (Figure 44). We used a score of five “neither like nor dislike” as an 
indicator of “neutral attitude”. The products rated below five were considered as “disliked” 
and above five as “liked”.   

 

 

Figure 44. Mean consumer acceptance of Kenkey by cluster type 

 

There were significant differences (P < 0.001) in the overall liking of the clusters (one-way 
ANOVA) except between Cluster 1 and Cluster 3 for Wanis kenkey. 
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Table 13. Consumer demographic differences and consumer attitudes to kenkey (buying and 
consumption) with respect to cluster division 

 Total 

C1 

Wanis 
kenkey 
likers 

C2 

Kenkey 
dislikers 

C3 

Kenkey 
likers 

Number of consumers (n) 

Age (18-40 years old) (%)  

Female (%) 

British (%) 

Level of studies (Post Graduated) (%) 

Employee (%) 

98 

63 

48 

57 

65 

69 

42 

60 

36 

56 

74 

68 

41 

66 

63 

68 

51 

70 

15 

67 

40 

36 

80 

67 

Most likely buy (%) 26 33 3 67 

 

The socio-demographic characteristics of all consumers interviewed were rather fairly 
balanced: 52% of men, 57% of British, 63% were 18-40 years old, 65% post graduated and 
69% employed (Table 13). 

The three clusters did not significantly differ in terms of sociological characters such as age, 
nationality or occupation, except with gender or level of studies, when considering two groups 
of post graduated and of degree and above (p<0.05) (Table 14).  
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Table 14.  Independence test between demographic data, consumer attitudes to kenkey 
(buying and consumption) with respect to cluster division 

 p-value 

Statistical test of 
independence (Khi2) 

Age 

Gender 

Nationality: British / Other 

Level of studies 

Employee / student 

 

0.800 

0.033 

0.132 

0.042 

0.969 

 

Motivation to buy 

How consume 

Buy in place of  

Reasons to buy  

Price of 

Place to buy 

Who eat 

Occasion for eating 

Improve the product 

< 0.0001 

0.0037 

< 0.0001 

0.00 

0.371 

0.019 

0.017 

0.004 

0.191 
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63% and 68% of kenkey dislikers (Cluster 2) were women and British respectively (figure 45 
and 46). 64% and 60% of kenkey likers (Cluster 1 and Cluster 3 respectively) were made up 
men. 74% and 80% of likers (Cluster 1 and Cluster 3 respectively) consisted of post graduated 
interviewees. 64% of likers (Cluster 3) had another nationality than British. 

 

 

Figure 45. Consumer attitude to Kenkey by nationality and by gender 

 

 

Figure 46. Consumer attitude to Kenkey by education 

 

3.3.4 Consumer views about Kenkey products 

The three clusters of acceptance patterns regarding Kenkey products differ significantly with 
most of the consumption attitudes of the respondents (p<0.0001, Chi2 test of independence).  

A total of only 26% of interviewed consumers would buy a Kenkey product.  
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The three clusters differed with consumer motivation to buy (p<0.001). 97% of consumers in 
Cluster 2 (Kenkey dislikers) declared that they would least likely buy a kenkey product and 
67% of consumers in Cluster 3 (Kenkey likers) declared that they would most likely buy 
(figure 47). At the opposite, a majority (67%) of consumers in Cluster 1, were not willing to 
buy the product even if they were in the group of Wanis kenkey likers. In total, 74 % of all the 
consumers would least likely buy kenkey. 

 

Figure 47. Consumer motivation to buy Kenkey 

 

A hierarchical cluster analysis was also used to group the multiple possible answers in terms 
of consumer views for buying or consuming kenkey. Most of these groups significantly 
differed (p<0.05, Chi Square test) with the groups of kenkey likers or dislikers except those 
that concerned price or change for improving kenkey. 

 

Concerning the question “How likely would you consume this product”, three groups of 
answers were found: the group who would most likely consume kenkey with a sauce (Cluster 
7.1 ; n=20) as an alternative to pasta or gnocchi, the group who would least likely consume 
kenkey in anyway (Cluster 7.2 ; n=47) and the group who would most likely consume kenkey 
as a side dish or in a stew (Cluster 7.3 ; n=20) similar to dumplings (figure 48). Most of 
consumers would least likely consume kenkey with a dip.  

 

Figure 48. How likely consume Kenkey 
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These three clusters significantly differed (p = 0.037<0.05) with the groups of kenkey likers 
or dislikers: 63 % of Cluster 7.3 who would likely consume kenkey as a side dish or in a stew 
and 45% of Cluster C7.1 who would most likely consume kenkey with a sauce were Wanis 
kenkey likers (Cluster C1). At the opposite, 57 % of Cluster C7.2, those who would least 
likely consume kenkey were kenkey dislikers (Cluster C2) (figure 49).  

 

 

 

Figure 49. How likely consume Kenkey by clusters of likers or dislikers 

 

Regarding the question “Would you buy the product in place of”, three groups of answers 
were found (figure 50): the group who would most likely buy kenkey in place of mashed 
potatoes (Cluster 8.1 ; n=38), the group who would most likely buy kenkey in place of bread 
(Cluster 8.3 ; n=14), both of them consisted of 55 and 77% Wanis kenkey likers respectively 
(p<0.0001) and the group who would least likely buy kenkey in place of anything (Cluster 8.2 
; n=46) consisted of 76% kenkey dislikers (p<0.0001). Most of consumers would least likely 
buy kenkey in place of cheese or pasta.  

 

Figure 50. Buy Kenkey in place of 
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47% of Wanis kenkey likers (p=0.000) would most likely buy kenkey because of its long 
shelf-life (C9.2, n=32). 54% and 53% of Wanis kenkey likers and kenkey likers respectively 
(p=0.019) would most likely buy kenkey in well know supermarkets and Ethnic shops (C11.1, 
n=39). The three clusters of likers or dislikers thought that mainly adults and elderly (C12.2, 
n=59) would eat kenkey (66%, 57% and 53% for C1, C2 and C3 respectively) but only 15% 
and 7% of C1 (Wanis likers) and C2 (dislikers) respectively compared to 40% of C3, the 
likers, thought that everybody (C12.1, n=16) would eat kenkey. Whatever likers or dislikers, 
about 50% of the consumers (p=0.004) would most likely consume this product at dinner 
(C13.2, n=50). 

At the question “If you want to improve the product, what would you change?”, three groups 
of answers were found (figure 51): the group who would most likely add flavouring (Cluster 
14.1 ; n=32), the group who would most likely add flavouring and process kenkey into a thin 
cracker, flakes for breakfast or into high energy snack bar (Cluster 14.2 ; n=30), both of them 
consisted of 55% and 37% Wanis kenkey likers respectively, and the group who would most 
likely add flavouring and colouring (Cluster 14.3 ; n=17) consisted of 62% of dislikers. 

 

Figure 51. Change for improving kenkey products 
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In other words, for improving the overall acceptability of the product, the likers would add 
flavouring (53% of Wanis likers) or flavouring and processing into crackers, flakes or bars 
(54% of kenkey likers in global) and the dislikers would add flavouring and colouring (62% 
of them). 42% of the consumers who would least likely buy kenkey would add flavouring and 
44 % of consumers who would most likely buy kenkey would add flavouring and would 
process into crackers, flakes or bars (p<0.0001) (figure 52 and 53). 

 

Figure 52. Change for improving kenkey products by clusters of likers or dislikers 

 

 

Figure 53. Change for improving kenkey products by motivation to buy 

 

3.4 Conclusion 

The three Kenkey products purchased in UK, and bought in three outlets in London (two 
shops in Peckham and in Leytonstone districts, and at Wanis, a large distributor of African 
foods), were generally not acceptable to the majority of UK consumers. The mean overall-
liking was scored less the 5 (neither like or dislike) for all the three products. Only 26% of 
them would most likely buy the product. For improving the overall acceptability of the 
product, the likers would add flavouring (53% of Wanis likers) or add flavouring and process 
into crackers, flakes or bars (54% of kenkey likers in global) and the dislikers would add 
flavouring and colouring (62% of them). 

 

UK consumers have no incentive to buy or consume that product before major changes that 
could be the name, the packaging, appearance and taste, and the confidence in a well-
controlled sanitary quality of the product. 
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3.7 Questionnaire – Corn Product 

Office use 
only 

    

Location of 
interview 

Date and time of 
Interview 

Name and signature of 
supervisor  

  Dr K. Tomlins 

In front of you are three samples on a white plate.  Each sample is coded with a three-figure 
random number.   

Please taste each of the samples on the plate in front of you according the codes given.  You 
may drink the water if you would like to.  Please tick one box in each column according to 
how acceptable you rate each sample for overall liking. 

 

OVERALL ACCEPTABILITY 

Sample order >>>>> 1st    982 2nd     206 3rd   143 

9. Extremely like    

8. Like very much    

7. Like moderately    

6. Like slightly    

5. Neither like or dislike    

4. Dislike slightly    

3. Dislike moderately    

2. Dislike very much    

1. Extremely dislike    

 

- Which sample did you like the most? …………… 

Why?............................................................................................................................................. 

- Which sample did you like the least? …..………… 

Why?............................................................................................................................................. 
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ACIDITY 

Sample code 1st    982 2nd     206 3rd   143 

9. Extremely acidic    

8.      

7.     

6.     

5.    

4.     

3.     

2.     

1. Not acidic    
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We would like your views about the product 

1 Age (tick one box only) 

[1] 18 – 30 years old                                  

[2] 31 – 40 years old                                  

[3] 41 – 50 years old 

[4] 51 – 60 years old 

[5] More than 61 years old 

2 Gender (tick one box only) 
[1] Male                                        

[2] Female 

3 Nationality  

4 Level of studies (tick one box only) 

[1] GCSE/O Level                    

[2] A Level  

[3] Degree                                                                                          

[4] Post Graduate (Masters, PhD …)       

[5] Other (specify]……………………….                                                                      

5 Occupation (tick one box only) 

[1] Employed 

[2] Student                                   

[3] Retired]                                                                   

[4] Unemployed                         
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Tick only one circle which 
most applies 

Least 
likely 

   Most 
likely 

6 How likely would you buy this product if easily available? O O O O O 

7 

How likely would you 
consume this product 

As it is as a side dish O O O O O 

In a stew (similar to dumplings) O O O O O 

With a sauce as an alternative to pasta or 
gnocchi 

O O O O O 

With a dip O O O O O 

Other (specify) ………………… O O O O O 

8 

Would you buy the product 
in place of the following? 

Bread O O O O O 

Mashed potatoes O O O O O 

Pasta O O O O O 

Cheese (cheddar) O O O O O 

9 

Would you buy it because it 
has (tick for each)? 

Long shelf-life (3 weeks in fridge) O O O O O 

High calories O O O O O 

Gluten free O O O O O 

New ethic product O O O O O 

Comfort food O O O O O 

10 

How likely do you think the 
price of this product be the 
same as the following? 

Bread O O O O O 

Mashed potatoes O O O O O 

Pasta O O O O O 

Cheese (cheddar) O O O O O 
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11 

Where would you mostly 
expect to buy this product? 

Well known supermarkets O O O O O 

Ethnic shops O O O O O 

Restaurant O O O O O 

12 

Who would eat it? Adults O O O O O 

Children O O O O O 

Elderly O O O O O 

13 

At what time of the day 
would you consume this 
product ? 

Breakfast O O O O O 

Lunch O O O O O 

Dinner O O O O O 

Snack O O O O O 

14 

If you want to improve the 
product, what would you 
change? 

No change (like it as it is) O O O O O 

Add flavouring (e.g., pepper, spices, chili, 
sugar…) 

O O O O O 

Add colouring O O O O O 

Process into a thin cracker O O O O O 

Process into flakes for breakfast O O O O O 

Process into high energy snack bar O O O O O 

Thank you for participating in this interview. Your results will help researchers produce 
improved food products. 
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Main conclusions for Group I 

Consumer testing of gowé in France 

Gowé was prepared in Cirad laboratory from a Beninese traditional process involving a first 
fermentation of a malted/non-malted sorghum flour, a second fermentation of the mixture 
added with a non-malted sorghum soft porridge and a cooking of the fermented dough until 
complete gelatinization.  

 

Four gowé products were obtained from cooked gowé:  

5. Gowé added with water  
6. Gowé added with water and sugar  
7. Gowé added with water and condensed milk  
8. Gowé added with water, condensed milk and sugar  

 

Two focus groups were conducted with 10 persons each of 20-40 and 41-60 years old, 
respectively.  

 

Gowé added water appeared the least liked by most of consumers who found it too acidic, 
bitter, astringent, watery, but also floury, with a granular texture and presence of some 
“particles” (bran). Gowé added milk appeared too thick for a beverage and not enough thick 
for a yogurt.  

 

Gowé added sugar was found less acidic, sweeter, the least worst for most respondents, with 
the best balance between sweetness and acidity. Gowé added milk and sugar was found too 
sweet and too thick. Nobody would buy any of these drinks even if they were presented as 
nutritional beverages. None of these drinks were refreshing on their opinion.  

 

After an initial focus group, French consumer acceptability of gowé was performed in the 
canteen of two campuses (Lavalette and Baillarguet) of Cirad, Montpellier with 102 
consumers. Each consumer was invited to taste each gowé product and score the acceptability 
regarding appearance, odour, taste, and overall liking using a nine-point hedonic scale (1. 
“Extremely dislike, 9. “Extremely like”). They were asked also to score the intensity of 
sweetness and acidity of the products (1. “No sweet or no acidic, 9. “Extremely sweet or 
acidic”) and to answer a questionnaire with some personal information and their views about 
the product.   

 

The overall acceptability of the gowé products significantly differed between the four 
samples. Only the gowés added with sugar were on average acceptance with a mean score of 
ca. 5. The two others, with no sugar added, were the least liked, with a mean score lower than 
5, respectively 2.7 for Gowé added water and 4.0 for Gowé added milk.  
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Three groups of consumers were identified: the gowé dislikers (32%), the sweet gowé likers 
(39%) and the sweet and milk gowé likers (28%). The three clusters differed with consumer 
motivation to buy. 88% of Gowé dislikers declared that they would not be ready to buy a 
gowé product and 55% of Sweet gowé likers declared that they would be ready. At the 
opposite, a majority (62%) of sweet and milk Gowé likers were not willing to buy the 
product. In total, 64 % of all the consumers would not buy the gowé product. 

 

Considering their motivation to buy, French consumers defined gowé as a nutritional drink 
(64% and 88% for persons ready and not ready to buy, respectively, 76% of the answers), 
which should be consumed mainly at breakfast (51 and 39 % respectively, 45% of the 
answers) or in the afternoon (32% of the answers). 47% and 68% of persons who answered to 
the question, respectively found that gowé could replace a yoghurt drink and be sold in a 
yoghurt bottle. 57% would like to improve the product taste by adding aroma. 58% of the 
persons who answered to the question would prefer a more liquid product. 42% thought the 
reverse: they would like a thicker product to consume it with a spoon as a cream or a yoghurt. 
On their both opinion, the consistency of the gowé product was between that of a beverage 
and a custard.  

 

Sensory and consumer testing of kenkey in UK 

Sensory and consumer testing of kenkey was performed on 3 kenkey products made in 
England and bought in 3 different shops in London: two shops in Peckham and in 
Leytonstone districts, and Wanis, a large distributor of African foods. 

 

One focus group was conducted in NRI with 9 persons who were invited to taste the 3 kenkey 
products. The interview of the group was recorded and a simplified questionnaire, adapted to 
UK consumers, was established after analysis of the video. 

 

Sensory tests were carried out on the 3 products with a panel of 9 persons in a laboratory in 
NRI. A total of 15 descriptors were chosen by the panel and their intensity scored. 

 

Consumer testing was carried using three kenkey products in the canteen of two campuses of 
the University of Greenwich with 100 consumers.  

 

The overall acceptability of kenkey products significantly differed between the three samples. 
Wanis kenkey was on average acceptance with a mean score of 4.9. Peckham Kenkey was the 
least liked, with a mean score of 3.3 and Leytonstone kenkey in between with a mean score of 
4.0. Kenkey from Peckham was found too acidic, with a too strong and very unpleasant taste. 

 

Three groups of consumers were identified: Wanis imported kenkey likers (43%), Kenkey 
dislikers (42%) and Kenley likers (15%). The three clusters differed with consumer 
motivation to buy. 97% of consumers in Kenkey dislikers declared that they would least likely 
buy a kenkey product and 67% of consumers in Kenkey likers declared that they would most 
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likely buy. At the opposite, 67% of Wanis kenkey likers were not willing to buy the product. 
In total, 74 % of all the consumers would least likely buy kenkey. 

 

A hierarchical cluster analysis was also used to group the multiple possible answers in terms 
of consumer views for buying or consuming kenkey. Most of these groups significantly 
differed (p<0.05, Chi Square test) with the groups of kenkey likers or dislikers except those 
that concerned price or change for improving kenkey. 

 

At the question “How likely would you consume this product”, three groups of answers were 
found which differed with the groups of kenkey likers or dislikers: the groups who would 
most likely consume kenkey with a sauce (n=20) or as a side dish or in a stew (n=20) were 
Wanis kenkey likers at 63% and the group who would least likely consume kenkey in anyway 
(n=47) were kenkey dislikers at 53%. Most of consumers would least likely consume kenkey 
with a dip. 

 

47% of Wanis kenkey likers would most likely buy kenkey because of its long shelf-life 
(n=32). 54% and 53% of Wanis kenkey likers and kenkey likers, respectively would most 
likely buy kenkey in well know supermarkets and Ethnic shops (n=39). A majority of likers or 
dislikers thought that mainly adults and elderly would eat kenkey, but only 15% and 7% of 
Wanis likers and dislikers, respectively compared to 40% of likers thought that everybody 
would eat kenkey. Whatever likers or dislikers, about 50% of the consumers would most 
likely consume this product at dinner. 

 

For improving the overall acceptability of the product, the likers would add flavouring (53% 
of Wanis likers) or add flavouring and process into crackers, flakes or bars (54% of kenkey 
likers in global) and the dislikers would add flavouring and colouring (62% of them). 42% of 
the consumers who would least likely buy kenkey would add flavouring and 44% of 
consumers who would most likely buy kenkey would add flavouring and process into 
crackers, flakes or bars. 

 

Consumer testing of Akpan in France 

Akpan was prepared in Cirad laboratory from a Beninese traditional process involving several 
steps: steeping maize grain, grinding it, sifting wet meal with a large amount of water, 
fermenting flour slurry with lactic starter, cooking part (2/3) of fermented flour (Ogi) added 
with boiled supernatant, adding raw Ogi (1/3) to cooked Ogi after cooling. Just before 
consumption, Akpan is added with iced citronella infusion.  

 

Four Akpan products were obtained:  

1. Akpan nature  
2. Akpan added with sugar  
3. Akpan added with condensed milk  
4. Akpan added with condensed milk and sugar. 
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One focus group was conducted previously on the 4 Akpan products with 9 persons of varied 
age. In global, the four products were defined as astringent, bitter, sour and mealy. Akpan 
Nature appeared the least liked because it was too acidic, watery, floury, with a granular 
texture. Positively, it had a floral and citrus taste and a nice white colour. Akpan added with 
milk appeared the most liked because creamy as a yoghurt, with a milk taste but too sweet and 
still mealy, astringent and with an unpleasant colour. Akpan added with sugar was found less 
acidic, sweeter. Akpan added with milk and sugar was found too sweet. The four products 
were described by the group through 42 terms 8 regarding the appearance, 13 the odour, 11 
the taste and 10 the texture. Nobody would buy any of these products.  

 

French consumer acceptability of Akpan was performed in the lobby of CNRS research 
institute and in the lobby of IRD research institute in Montpellier with 106 consumers. Each 
consumer was invited to score the acceptability regarding appearance, odour, taste, texture 
and overall liking using a nine-point hedonic scale They were asked also to score the intensity 
of sweetness and acidity of the products using the 9-point “Just About Right” (JAR scale) and 
to answer a Check-All-That-Apply (CATA) table including 25 sensory and 6 perceptions 
descriptors. Finally they were asked to fill a questionnaire on their views about the product.   

 

The overall acceptability of Akpan products significantly differed. Only Akpans added with 
sugar were on average acceptance with a mean score between 5 and 6. The two others, with 
no sugar added, were the least liked, with a mean score lower than 5, respectively 3.2 for 
Akpan Nature and 4.6 for Akpan added milk. 

 

Concerning sweetness, the two Akpan products added with sugar were found too sweet. 

Three groups of consumers were identified: the Akpan dislikers (25%), the sweet Akpan 
likers (32%) and Akpan Nature dislikers (44%).  

 

The most frequently selected descriptors by the consumers in the CATA table were: “Mealy 
Consistency”, “Smooth Appearance”, “Cereal Taste”, “Fermented Odour”, “Cereal Odour”, 
“Compact Appearance”, “Bitter”, “Rough” “Milk Odour” with a frequency of citation 
between 200 and 100”.  

 

Through a MFA, Akpan Nature was described as tasteless, watery, mealy, sour, with 
fermented taste, pasty consistency and neutral odour. It was associated to the perceptions 
bitter, astringent and rough. The terms cereal and yoghurt taste, creamy consistency, milk 
odour and smooth appearance were related to Akpan added milk and sugar. It was associated 
to the perception nutritious. The terms such as Bulgarian yoghurt appearance, citrus and floral 
taste, citrus and floral odour and homogenous consistency were related to Akpan added sugar. 
It was associated to the perception artificial. Akpan added milk was related to compact 
appearance, cereal and fermented odour, milk taste and was associated to the natural 
perception. 

 

The group of sensory terms was found close to the group of perception terms in the MFA 
plan. The two groups were highly correlated to overall acceptance by the consumers 
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suggesting that sensory and mainly perceptions characteristics were determinant in the overall 
liking of consumers regarding Akpan products. 

 

Akpan added milk and sugar and Akpan added sugar were the most liked with a percentage of 
consumers between 80 to 100% overall liking scores. Akpan added milk was located in zone 
where the consumers scored their overall liking lower than 6 and ranged from 20% to 40%. 
Akpan Nature was the least liked with a percentage of consumers only between 0 to 20%. 

 

For the least liked Akpan product, 44% of the respondents would like to change everything 
except the color, 31% the taste, the odor and the texture and 17% the taste and the texture. 

 

For the most liked product, to improve or to make it completely to their taste, 21% of the 
respondents would like to change the appearance, 37% the odor, taste and texture and 36% 
would change nothing or had no opinion. 42% of the respondents thought that this Akpan 
product could not replace one of the products they know well and 36% thought that it could 
replace soy yoghurt. 86% of the respondents would not buy these Akpan products. Among 
them 58% were Akpan dislikers and 82% were Akpan Nature dislikers. 14% did not know or 
were without opinion. 30% of the respondents would lead to buy this product for dairies 
intolerance and pleasure and 60% for all the reasons except pleasure and diet. 

 

In conclusion, these three African traditional products appeared new for most of the 
consumers who accepted to participate to the study. They were surprised by the product and 
the majority would least likely buy it (88% for Gowé, 74 % kenkey and 86% for Akpan 
respectively). Some products had an average acceptance with a mean score around 5, but most 
of them lower than 5. Groups of dislikers represented respectively 69% for Akpan, 42% for 
Kenkey and 32% for Gowé but groups of consumer likers were also identified for some 
specific products (the sweetest for Gowé and Akpan reducing the acidic perception) or for 
imported kenkey probably appreciated by Kenkey “knowers”. Several wishes were mentioned 
by the consumers to improve or change the products to better respond to their need. For gowé, 
57% would like to improve the product taste by adding aroma, 58% would prefer a more 
liquid product but 42% would like a thicker product to consume it with a spoon as a cream or 
yoghurt. For kenkey, the likers would add flavouring or add flavouring and process it into 
crackers, flakes or bars. The dislikers would add flavouring and colouring to improve the 
product. For the least liked Akpan product, 44% of consumers would like to change 
everything except the colour because they found it tasteless, watery, mealy, sour, bitter, 
astringent and rough. For the most liked product, to improve or to make it completely to their 
taste, 37% would like to change the odour, taste and texture. 

 




