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ABSTRACT 
 
Waragashi is a soft cheese made from cow milk, widely marketed and consumed in 
Benin and in other African countries (Nigeria, Ghana, Togo). However, the product is 
prone to deterioration, especially at ambient temperature (28–32°C) because of its high 
water activity, nutrients and neutral pH. The present study aimed at getting insight into 
the factors affecting the quality of waragashi and estimating losses along the value 
chain. The entire value chain was investigated (i) to determine the product handling 
conditions, and (ii) to determine stakeholders’ perceptions of related quality, and (iii) to 
estimate the product proportion and quality loss along the value chain. One hundred 
and ninety-nine (199) producers, 100 collectors, 156 wholesalers/retailers, and 326 
consumers were randomly interviewed in the main Departments of Benin involved in 
this soft cheese value chain. Descriptive statistics and chi-square tests were used as 
statistic tools for highlighting the relationships between variables. Significance was 
accepted at a P value of 0.05. The results showed that waragashi, produced and sold 
essentially by women (≥ 97%), is packed in bowls (78.9% of respondents) and plastic 
boxes (16.1% of respondents) as containers at the production stage and marketing. 
Daily boiling and soaking in water extract of dye sorghum panicle (traditional red 
biocolorant used to colour the product) were used as the main preservation methods. 
Waragashi was held mainly at ambient temperature (28–32°C) along the value chain. 
The priority quality attributes of the product were texture, colour, and taste for 
producers, whereas texture, odour and appearance were the desirable attributes for 
consumers. The quality deterioration linked to inappropriate handling conditions 
occurred mostly at wholesalers/retailers’ level. This leads to important financial losses 
on the product varying from partial (reduction of approximately 30% of the sale price 
in comparison to that of the fresh product) to total loss of sale price, meaning that the 
product cannot be sold. Therefore, there is a need to find appropriate solutions to 
ensure a better-quality management of waragashi along the value chain.  
 
Key words: Soft cheese, Waragashi, Benin, Value chain losses, Food quality attributes 
  



 
 

 https://doi.org/10.18697/ajfand.112.21565 20776 

INTRODUCTION 
 
Waragashi, also known as wagashi in Benin, woagashie in Ghana, or wara in Nigeria, 
is a soft cheese made from cow milk, which is an important source of animal protein in 
various food recipes [1, 2] in many African countries. In Benin, the population has 
been consuming this product for over a hundred years [1, 3, 4]. Its consumption can 
contribute to the reduction of malnutrition that persists in developing countries [5, 6]. 
Some studies have shown the nutritional composition of waragashi. For example, 
Egounléty found 40% moisture, 24% protein, 30% lipids and 1.2% calcium in the fresh 
product [1, 7], while Adetundji obtained 33.8% protein, 31.5% lipids, 8.1% lactose, 
4.1% zinc, 7.3% copper, 4.8% iron and 2.4% manganese [8]. Also, Mazou reported 
69.7% moisture, 30.3% protein and 11.4% lipids [9]. Due to the high content of 
moisture, protein and lipids, this soft cheese is perishable. Therefore, it is difficult to 
maintain the product at ambient temperature (28–32°C) for the stakeholders along the 
value chain [10]. Daily boiling, soaking in water extract of sorghum panicle dye 
(traditional red biocolorant used to change its colour), soaking in whey or in water 
during the sale, sun-drying on the roof straws and smoking, are commonly used to 
preserve its freshness [6, 10, 11, 12, 13]. During these preservation processes, both 
qualitative and quantitative losses could occur, thereby leading to the need to assess 
handling practices of the product and those especially associated with qualitative and 
quantitative losses within its value chain. Therefore, the current study aimed at 
determining the factors that affect the quality of waragashi, and estimating the losses 
along the value chain. More specifically, this work (i) investigated the product entire 
value chain to determine this soft cheese handling practices (ii) determined 
stakeholders' perceptions of the desirable quality attributes, and (iii) estimated 
qualitative and quantitative losses within the value chain.  
 
MATERIALS AND METHODS 
 
Survey areas 
A survey was conducted in seven districts across different Departments of Benin 
(Figure 1). These districts, named Gogounou, Pehunko, Parakou, Dassa-Zoume, Djidja, 
Abomey-Calavi and Cotonou, are in the Departments of Alibori, Atacora, Borgou, 
Collines, Zou, Atlantic and Littoral, respectively. The choice of these study areas was 
based on expert opinions (demography and manufacturing) and available statistics 
which classified these areas as zones of production and, or marketing of waragashi 
[14]. However, based on the high number of agricultural households involved in the 
production, marketing and consumption, among the number of populations in the 
Department, the present work chose the top five districts (Alibori, Atacora, Borgou, 
Collines, and Zou) in terms of production, based on available statistics [14] and the last 
two districts (Atlantic and Littoral) as high waragashi marketing and consumption 
zones. The two most populated cities in Benin Republic (Cotonou and Abomey-Calavi) 
and the biggest market in Benin Republic (Dantokpa) are in Littoral and Atlantic [14]. 
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Figure 1: Map of Benin showing study areas 
 
Sampling of respondents 
The number (Nt) of the waragashi value chain stakeholders interviewed in each 
department (Table 1) was calculated using the following Dagnelie [15] formula:  
 
(Nt) = 4p (1-p)/d²                                                                                             (1)  
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where p is the proportion of the number of agricultural households involved in 
waragashi production, marketing and consumption, among the number of populations 
in the department, and d is the expected error margin fixed at 0.05.  
 
Based on the number of agricultural households involved in the product value chain 
within a department, 3 districts or villages showing high numbers of agricultural 
households were selected [14]. 
 
The sample of respondents (Sp) in one (1) district was determined using the ratio of the 
number of agricultural households in one (1) district (D1) multiplied by the number of 
the respondents (Nt) among the number of agricultural households in the three (3) 
districts (D1, D2 and D3) (showing a high number of agricultural households within a 
department) considered (proportional allocation to size).  
 
𝑆𝑝 = ("#∗	&')

("#)"*)"+)
                                                                                          (2) 

 
Data collection 
An exploratory interview was implemented to get insight into the value chain of 
waragashi and thereafter, questionnaires were developed for in-depth interviews.  
The study was conducted between June and November 2018 using face-to-face 
interviews. 
 
Estimation of Quantitative Losses within Waragashi Value Chain 
Each member of the stakeholders’ forum was asked to estimate the loss of waragashi 
that they usually record. For that, the daily quantities of this soft cheese produced (for 
producers) or bought (for collectors, wholesalers/retailers and consumers) for four days 
(average duration of the sale of an entire batch of the product by wholesalers), were 
assessed. Besides, the quantity of waragashi lost: (i) physically (fresh or non-fresh 
product) (ii) due to deterioration in quality inducing the reduction of the sale price and 
(iii) due to the complete spoilage of the product were assessed. These three types of 
losses were called (i) loss of fresh waragashi (ii) loss linked to partial quality 
deterioration (the product is still marketable although at reduced price) and (iii) loss 
linked to complete quality deterioration (the product is unmarketable). 
 
Estimation of Financial Losses within the Waragashi Value Chain 
On average, 228 units of waragashi weighing from 300 g to 600 g with a diameter of 
13–15 cm were bought in four days by wholesalers/retailers. The estimated quantity 
(expressed in %) of partially spoiled product was obtained from informants and the sale 
price was assessed in comparison to the sale price of fresh product. From a total of 228 
units of waragashi, the average price of the product lost in quality (non-fresh 
waragashi with medium quality) and the average price of the fresh product, the cost of 
the quantity (expressed in %) of partially spoiled waragashi and the cost of the 
remaining (expressed in %) fresh product, were determined. Similarly, supposing that 
all the waragashi units were sold at the fresh waragashi price, the cost of 100% fresh 
product was also calculated. Finally, the average of quantity lost in four days by 
wholesalers/retailers, was calculated using the following formula: 
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Al = [(Wft - Wf)] – (Wp)                                                                (3) 
 
With: 
Al: average of quantity lost in four days by wholesalers/retailers 
Wft: cost of the 100% of fresh waragashi, 
Wf: cost of the remaining (expressed in %) fresh waragashi 
Wp: cost of the quantity (expressed in %) of partially spoiled waragashi 
 
Stakeholders’ Quality Perception of Waragashi 
The quality of waragashi was appreciated by each stakeholder group based on the 
quality criteria of the product (Table 2). Each informant was asked to provide the 
quality criteria used at purchase regarding appearance, colour, texture, odours, taste and 
size. A scoring scale was used for each quality criterion. Quality criteria are scaled on a 
positive gradient varying from 1 (low = bad) to 5 (high = good) (5 points hedonic 
scale). Then, for each stakeholder group, the ten top quality criteria were ranked (Table 
6). 
 
Data Processing  
Raw data were recorded in Sphinx software (5.1.0.4-Baulac and Moscarola, France) 
and transferred to Microsoft Excel 2016 spreadsheets. They were processed using 
descriptive statistics and presented in tables and figures (histograms for losses in 
quality of waragashi) and chi-square test for highlighting relationships between 
variables such as ranking priority of the product quality criteria by different groups of 
stakeholders using XLSTAT 2014.5.03. (Addinsoft, France). Significance was 
accepted at a P value of 0.05. 
 
RESULTS AND DISCUSSION 
 
Socio-demographic profile of stakeholders along Waragashi value chain 
Waragashi value chain stakeholders include producers, collectors, wholesalers/retailers 
and consumers (Table 3). More than 97% of stakeholders involved in this soft cheese 
production and marketing are women. Most respondents were between 30 and 54 years 
of age (70.4% for producers, 84% for collectors, 61.8% for wholesalers/retailers and 
42.9% for consumers). Most waragashi producers (99.5% of respondents) and 
wholesalers (44.6% of respondents) did not receive any formal education. These 
findings confirm the considerable role played by women in the traditional food 
processing in Benin, as reported in previous studies [16, 17]. In agreement with Sessou 
et al. [13], producers, retailers and consumers were identified in this study as part of the 
value chain structure. However, changes have occurred over time with involvement of 
new stakeholders mainly collectors and wholesalers as reported in this study. This 
finding suggests that food value chain in developing countries is dynamic as previously 
reported by Houngbédji et al. [17] and Gómez and Ricketts [18]. 
 
Waragashi handling Practices in Value Chain 
Most waragashi producers (62.3%) and collectors (67%) were from the Northern 
(Gogounou, Pehunko and Parakou) or the Central part of Benin (Dassa-Zoume and 
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Djidja). As shown in Table 4, as marketing strategies, stakeholders used face-to-face 
marketing (63.8% and 79% for producers and for collectors, respectively) and phone 
(36.1% and 21% for producers and for collectors, respectively) for the product 
availability. Before production, producers informed collectors about availability and the 
period the product would be available. After purchasing, collectors carry the products 
home. Most of the wholesalers (75% of respondents) bought the soft cheese from 
collectors in the North of the country and carried them to the biggest cities in the South 
(Abomey-Calavi, Cotonou, and Porto-Novo) by bus. Some wholesalers (25%) made a 
phone call to the collectors who supplied them with the product by bus. Most 
consumers (92.9%) (Table 4) bought waragashi from wholesalers or retailers in 
markets. Few consumers (7.1%) called wholesalers via phone to bring the product to 
their home by common means of transportation (motorbike taxi).  
 
Various waragashi storage containers were used along the value chain (Figure 2A). 
The most used were bowls (78.9% and 97.5% of producers and wholesalers/retailers, 
respectively), plastic boxes (75% of collectors), and plastic colanders (75.3% of 
consumers). The plastic colanders were used to strain off water or oil from the product 
after boiling or frying it.  
 
Different waragashi holding times were recorded along the value chain (Figure 2B). 
Most of the producers and collectors (72.9% and 85.0%, respectively) and 
approximately half of wholesalers/retailers or consumers kept the fresh waragashi for a 
maximum of one day. However, by boiling the product on a daily basis, it can be kept 
up to 7 days at ambient temperature. Waragashi holding time can exceed 7 days when 
preservation methods like chilling, grilling or drying are applied (Figure 2C). 
 
In waragashi value chain in Benin, the most common preservation method used is 
boiling (Figure 2C). When the fresh product is not sold the same day, stakeholders boil 
it to inactivate spoilage organisms and this can be done daily up to seven days. 
According to the stakeholders surveyed, the method prevents them from losing the 
product. However, daily boiling reduces the size, weight and appearance of the product, 
which leads to reduction of its sale price. Other preservation methods mainly applied 
by consumers were frying, grilling and sun drying (Figure 2C). Also, soaking in whey 
and soaking in water extract of sorghum panicle dye were used by producers (27.2% 
and 2.1%, respectively). Among these preservation methods, soaking in whey and daily 
boiling could affect more negatively the quality, safety and shelf life of waragashi. 
During soaking in whey or water, the migration of micronutrients from the cheese into 
whey or water could occur, reducing the nutritional quality of the product. Daily 
boiling of waragashi modifies the organoleptic characteristics of the product such as its 
texture and taste. Like the present findings, Sessou [13] and Nout et al. [19] reported 
that the use of repeated heat treatment could leach or destroy the nutrients contained in 
the product giving way to free radicals which would induce oxidation and rapid 
rancidity. Therefore, the daily boiling used by stakeholders to preserve waragashi 
should be improved to ensure its sensory and nutritional quality. For example, 
appropriate packaging solutions using locally available resources can be developed to 
extend the shelf life of the product and to improve its safety. 
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Figure 2: Citation frequency of stakeholders on (A) storage containers, (B) 

holding times and (C) preservation methods of waragashi 
 
Loss estimation in the Waragashi value chain 
Waragashi losses occur at various steps along the value chain (Figure 3A). The 
estimated lost quantity by different groups of stakeholders is shown in Figure 3B.  
Based on the survey, three types of losses were identified. First, the physical loss of 
fresh waragashi by the stakeholders, second, the product isn’t physically lost, but its 
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quality has decreased leading to reduction of sale price (monetary loss), third, the 
product can’t be consumed by humans due to its high quality loss. 
 
Fresh waragashi loss occurred with approximately 20% of producers and 40% of 
wholesalers/retailers. More than 90% of wholesalers/retailers claimed that there was a 
loss in quality of their waragashi, which led to a lower sale price while only 17.1% of 
waragashi producers encountered the same problem. 
 
As far as the quantity lost is concerned (Figure 3B), the physical loss of the fresh 
waragashi was the lowest type of loss occurring in the value chain (<10%) for all 
groups of stakeholders. The acceptable loss in quality of the product can reach nearly 
50% of the total product of wholesalers/retailers. This loss represented approximately 
55% of waragashi bought by consumers but only 5.9% of waragashi produced by 
producers. The complete loss of waragashi for human consumption wasn’t noticed at 
producers’ level but represented approximately 11% of the total waragashi of all other 
groups of stakeholders.  
 
Combining the outcomes of Figure 3A and Figure 3B, losses occur in waragashi value 
chain mostly during the marketing of the product, meaning at wholesalers’/retailers’ 
level. This contrasts with the fruit and vegetable value chain, where losses usually 
occur in the earlier stages of the food value chain, during production and transportation 
[20, 21, 22].  
 

 
Figure 3: Types of losses in waragashi value chain (A) and quantity of waragashi 

lost by different groups of stakeholders (B)  
[in legend wara = waragashi] 
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As far as the estimation of financial losses is concerned, the associated financial losses 
are investigated at wholesalers/retailers’ level (Table 5). A lot of 228 units of cheese 
sold fresh (without any sign of spoilage) would bring the seller $319.2 if the average 
selling price of $1.4 per unit of cheese were considered. Now with 48% of the cheeses 
in the batch having undergone a partial deterioration of quality and sold at a reduced 
price of $1 per unit and the remaining 52% sold fresh at the normal price of $1.4 per 
unit, the batch of 228 cheeses would bring $275.6 to the seller this time. 
 
Therefore, the associated-financial loss for a maximum of 4 days needed to sell the 228 
units of waragashi is about $43.6; that is approximately, $11 per day (Table 5). This 
study revealed that waragashi with medium quality (reduced price) is sold at 28.6% 
lower than the fresh product ($1 per unit instead of $1.4 per unit). Like the financial 
losses, Rees [23] observed that 41–93% of all the roots coming in urban markets in 
Tanzania were damaged, inducing reduction of 11–36 % of the market value. Besides, 
Palmar [24] reported that the estimated sweet-potato food losses in Ethiopia was about 
11–45%, out of which agricultural production contributed to 5–25 % and distributions 
6–25%. The present study showed that food loss observed at wholesalers/retailers level 
not only prevented this stakeholder group from making more profit, but also hampered 
consumption of nutritive food by consumers especially the protein. Therefore, there is a 
need to find appropriate solutions to reduce waragashi loss at the wholesaler/retailer 
level in the value chain.  
 
Sensory Quality Criteria of Waragashi According to Stakeholders 
Stakeholders have various perceptions of waragashi quality (Tables 6 and 7). Table 6 
shows the ranking of the first ten quality criteria used by stakeholders based on their 
frequency of citations. Among these ten criteria, seven (aftertaste of cow’s milk, cow’s 
milk odour, soft and firm texture, medium size, white-ivory colour, and compact 
apparent surface without air pockets) were common to all stakeholders (Table 7). The 
firm texture was unanimously the first criterion, whatever the group of stakeholders, 
followed by compact appearance without air pockets on surface and cow’s milk odour 
for collectors, wholesalers and consumers. Conversely, white-ivory colour and 
aftertaste of cow’s milk, respectively, were the second and the third criteria used by 
producers. The importance of the seven common criteria for stakeholders was 
significantly (p <0.0001) linked to the stakeholder groups (Table 7). Medium size was 
more important for wholesalers than other groups of stakeholders while soft texture and 
cow milk odours were ranked high by consumers. We know that all the stakeholders of 
waragashi value chain consider texture as a desirable quality criterion as it 
differentiates an old product from a new one. For example, daily boiling, one of the 
traditional preservation methods used by waragashi stakeholders, decreases the 
product’s freshness progressively until the texture becomes very hard. 
 
In the case of the consumer perception of fruits and vegetables aspect, the texture-
related attributes were often cited as contributing most to apple freshness, as previously 
reported by many authors [25], [26], [27]. In the case of cheese, Wells [28] and Teng et 
al., [29] reported that the freshness was important among the criteria for consumers' 
choice of cheese. Besides, Aday and Yucer [30] reported that acceptability of Mihalic 
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cheese (one of the traditional cheeses of Marmara region in Turkey) depends on several 
factors including texture and flavour. Lawrence et al. [31] also reported that texture and 
appearance of cheese are as important as the flavour that consumers use to identify and 
judge cheese varieties. However, to characterize organoleptic properties of untreated 
and treated cheese during storage at different temperatures, several authors reported 
texture, flavour, and colour as most important cheese quality attributes [6, 10, 32, 33]. 
These previous findings confirm those obtained in this study. Flavour and taste of 
waragashi, help consumers to know for example if the product has the cow milk odour 
or aftertaste, and as the product is an unripened cheese, consumers use this 
characteristic to judge whether it’s freshly produced or not. Contrary to unripened 
cheeses like waragashi, much other cheese varieties undergo proteolysis, which is the 
most complex and important event that occurs during the ripening, and strongly affects 
the sensory properties of ripened cheeses [34, 35]. The current findings showed that the 
waragashi consumers appreciate the fresh product. Therefore, there is a need to find 
appropriate solutions to maintain waragashi freshness along the value chain.  
 
CONCLUSION 
 
This study shows that waragashi production and sale are important activities held 
mainly by women, acting as producers, wholesalers and retailers in Benin. Daily 
boiling is the most common method used by these stakeholders for the preservation of 
the product. Handling practices lead to important quantity and quality loss along the 
product value chain, mostly at wholesalers and retailers level. Regarding stakeholders’ 
quality perception, the priority quality attributes of waragashi are texture, colour and 
taste for producers, whereas texture, odours and appearance are the desirable attributes 
for consumers. There is a need to find appropriate solutions for better waragashi 
quality management along the value chain. 
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Table 1: Number of stakeholders interviewed in each Department 

 

 

 

 

 

 

 

 

 

Table 2: Sensory quality criteria description of waragashi 

 

  

Departments Producers Collectors Wholesalers/retailers Consumers Total 

Alibori 38 25 0 0 63 
Atacora 26 11 0 0 37 
Borgou 60 31 26 45 162 
Collines 40 16 0 0 56 

Zou 35 17 18 30 100 
Atlantique 0 0 55 126 181 

Littoral 0 0 57 125 182 
Total 199 100 156 326 781 

Quality Attributes 

Appearance Colour Texture Odour Taste Size 

Rough 
surface 

Red -
clear Friable Fermented odour Acid Small 

Compact 
surface 
without 
alveolus 

Red-dark Friable 
light 

Fermented light 
odour Salty Medium 

Smooth 
surface with 

alveolus 

Dirty 
white Hard 

Cheese odour 
(cow’s milk 

odour) 
Tasteless Large 

 White Firm  
Aftertaste 
of cow‘s 

milk  
 

  Soft    
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Table 3: Socio-demographic profile of waragashi value chain stakeholders  

Category Variabl
es 

Frequency of citation (%)   Chi-
squa

re 

p-
value 

Producer
s (n = 
199) 

Collector
s (n = 
100) 

Wholesale
rs/retailers 
(n= 156) 

Consume
rs (n = 
327) 

Gender Male 1.5 3 0.6 27.8 68.1 <0.000
1 Female 98.5 97 99.4 72.2 

Age 
(years) 

<25 0.5 3 7.6 19.6 

137.8 <0.000
1 

25 – 29 14.1 7 9.6 33 
30 – 34 21.1 22 0.6 25.4 
35 – 39 21.1 32 21.7 10.1 
40 – 44 14.1 18 29.9 4.6 
45 – 54 14.1 12 9.6 2.8 
55 – 60 0.5 4 14 3.1 
˃ 60 4.5 2 0 1.5 

Educatio
n level 

None 99.5 79 44.6 11.6 

283.4 <0.000
1 

Primary  0.5 14 29.3 13.1 
Junior 
secondar
y  0 5 17.8 11.6 
Senior 
secondar
y  0 2 6.4 19.6 
Universi
ty 0 0 1.9 44 

 

 

Table 4: Marketing strategies for waragashi  

 

 

 

 

 
figures represent percentage of each stakeholder group using face-to-face market and 
phone as marketing strategies for waragashi  
 
  

Stakeholders (%) 
Face-to-face 

market Phone Chi-square p-value 

Producers 63.8 36.2 

24.9 <0.0001 Collectors 79 21 
Wholesalers/retailers 75 25 
Consumers 92.9 7.1 
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Table 5: Estimation of financial losses of waragashi at wholesalers’ /retailers’ level  

Quality and financial  
indicators of waragashi Quantity 

Price ($ US) 
Unit Total 

No quality deterioration, i.e., fresh waragashi 100% (228) 1.4a 319.2 
No quality deterioration, i.e., fresh waragashi  52% (119) 1.4a 166.6 
Partial quality deterioration, i.e., non-fresh waragashi 
(medium quality)  

48% (109) 1.0b 109 

Financial losses ($ US) for 4 days    43.6 
% of financial loss of waragashi; lower expensive 
than fresh waragashi  

  28.6 
a Price of fresh waragashi; b reduced price of waragashi with medium quality 

 

Table 6: Top 10 of sensory quality criteria desired by stakeholders along 
waragashi value chain 

    Ranking priority 

Attributes Criteria Producers Collectors Wholesalers/ 
retailers Consumers 

Appearance Compact surface without alveolus 4 2 2 2 
Smooth surface with alveolus  7 6 4 

 White-ivory 2 5 7 9 
Colour Dirty white 10    
  Red clearly / Red dark  8 9 8 
 Small 9 9   
Size Medium 7 6 4 6 
  Large 6  10 10 

 Texture Firm 1 1 1 1 
Soft 8 9 8 7 

 Odour Cow milk odour 5 3 3 3 
 Taste Aftertaste of cow‘s milk 3 4 5 5 

Numbers represent the ranking priority of attribute criteria of waragashi
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Table 7: Frequency of citations of common quality attributes of waragashi used by all stakeholders  

Attributes / criteria Producers  Collectors  Wholesalers/re
tailers  Consumers  Chi-

squar
e 

p-value 
 FC adj.R2  FC adj.R

2  FC adj.R2  FC adj.R2  

Compact appearance 
without alveolus on 
surface 

41.2 -2.3  60.0 0.9  52.6 1.1  49.4 0.3  

121.0 <0.0001 
White-ivory colour 61.3 7.5  22.0 -1.7  12.8 -2.9  12.6 -3.1  
Size medium 6.5 -3.4  17.0 -0.5  25.6 2.8  20.9 1.3  
Texture firm 64.8 -1.6  89.0 2.1  68.6 0.7  58.3 -1.3  
Texture soft 1.5 -2.4  2.0 -2.2  8.3 1.2  13.2 3.5  
Cow milk odour 28.6 -2.8  43.0 -0.1  36.5 -0.1  53.0 3.1  
Aftertaste of cow‘s milk 56.8 4.5  32.0 -0.9  21.2 -2.1  23.9 -1.7  

FC: frequency of citations (%); adj. R2: adjusted residuals highlight in bold are significant at 0.05 
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