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Introduction 

 

Kindirmou is a local dairy product, 

resulting from the spontaneous fermentation 

of non-skimmed milk. It was originally 

produced and consumed by the mainly 

pastoral Fulani peoples of the northern 

savannas of Cameroon. This product 

originates from a need to preserve milk, 

which cannot be stored for more than 24 

hours in a cool place, conditions that these 

peoples cannot meet.  

 

In addition, fermentation facilitates the 

conservation of milk, promotes the 

development of organoleptic and nutritional 
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The characterization of the technical practices involved in the production of 

kindirmou constitutes a key element in its valorization. Assuming that the quality 

of the kindirmou is based on the specific practices to the territory, an analysis of 

the technical practices of the kindirmou in relation with the quality was carried out 

in the Adamawa region of Cameroon. The holistic approach of the survey including a 

technical and socio-economic diagnosis of the production of kindirmou, the modes 

of perception and management of the quality of the products by the actors, the 

characterization of the technological quality of the product and the orientations of the 

system was carried out in the five Divisions of Adamaoua Region (Ngaoundéré, 

Meiganga, Tibati, Banyo and Tignère) from April to October 2016. The mains result 

show that, 96% of the actors involved in the kindirmou production chain are located 

in town. 97% are Fulani with 70% women. The milk is directly milked for 63% or 

purchased for 37%. According to the material involve in the production of 

kindirmou, 9% is made of wood, 46.5% of plastic, 43.2% of stainless steel and 1.3% 

of stainless. The fermentation is spontaneous, according to the starter used, 65.6% 

is pendidam, 30.3% kindirmou, 4.1% unwashed lebol. As far as the valorization of 

Kindirmou is concerned, the technical production system has been characterized, but 

it appears that good hygiene and manufacturing practices are not applied by the actors 

and the microorganism involved in the fermentation are unowned. 
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characteristics highly appreciated by 

consumers (Balla, 2011; Libouga, 2002). 

 

However, the valorization of kindirmou 

remains limited by sanitary quality of the 

product (Edima et al., 2014; Libouga et al., 

2005). This variability in quality would come 

mainly from production conditions.  

 

Indeed, if the control of fermentation implies 

the control of the bacterial strains involved, 

it is important to note that the uncontrolled 

conditions of the peasant practices of 

fermentation, in terms of body hygiene and 

the environment, as well as precarious 

conditions of preservation, encourage the 

involvement of microbial contamination 

strains, with the consequence of limiting the 

sanitary quality of the product, or even its 

rapid deterioration. 

 

Given that the technical practices of food 

production and processing are generally 

associated with a territory, in terms of the 

functional organization of actors and 

techniques, as well as networks of 

relationships for the development of local 

resources, which is why they are qualified 

of localized food systems (Muchnik et al., 

2007), we can, in the context of kindirmou 

production, consider that it is indeed a 

localized food system. In addition, the 

territory would also be a factor of variability 

in technical practices and therefore in the 

quality of products. It can therefore be 

assumed hypothetically that the production 

practices of kindirmou vary from one space 

to another, in terms of hygienic conditions 

and risks of contamination, which would 

justify a variability in the quality of the 

product (Nduko, 2016; Jans et al., 2017). 

 

Based on this assumption, this aims of this 

work is to describe the production system 

of kindirmou in the different production spaces 

of the Adamawa Region. 

Material and Methods 

 

Area of study 

 

The study was carried out in the form of a 

survey in the five Divisions of the 

Adamawa Region, with focus on markets 

and production sites of the administrative 

centers and their suburbs, areas par 

excellence of convergence of products for 

consumption (Fig. 1).  

 

Five towns (administrative centers) 

(Ngaoundéré, Meiganga, Banyo, Tibati, 

Tignère) and 28 villages/districts surrounding 

these towns were thus visited. 

 

Approach of the study 

 

The study was conducted using a holistic 

and integrated approach including 

(Ndjouenkeu, 2018; Dairou et al., 2014) (Fig. 

2): 

 

A technical and socio-economic diagnosis of 

kindirmou production: typology of actors 

(gender, ethnicity, social and economic 

levels, etc.) and technical practices (tools, 

technics, processing organization and 

management, etc.) 

 

The perception and management modes of 

product quality by the actors, 

 

The characterization of the technological 

quality of the product, through their pH 

measurements. And finally, the orientations 

for controlling the technical system, on the 

basis of a link between the perception and 

management of the quality of the product and 

its technological attributes. 

 

Implementation of the study 

 

The survey was conducted as an open 

interview with kindirmou producers and 
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sellers. These actors were identified with the 

support of local administrative services of 

agriculture and contacted on the markets 

from their sale points or in their production 

workshops.  

 

The visit to the production workshops also 

allowed the interview to be carried out while 

identifying the main production tools, as 

well as the details of the actors' practices 

and their purpose. All actors were 

interviewed individually.  

 

Thus, a total of 110 actors were interviewed 

in the five towns and their surroundings, 

including: 31 actors in Ngaoundéré, 32 in 

Meiganga, 23 in Banyo, 16 in Tibati and 8 in 

Tignère. 

 

The interviews were conducted on a 

conversational basis, using an interview 

guide incorporating: 

 

The identification of the people involved in 

the production (sex, ethnic origin, etc.) 

 

The origin of the milk and / or its method of 

collection 

 

Any pre-treatment of the milk before its 

processing into kindirmou 

 

The kindirmou production process 

 

Indicators of the perception of product 

quality from the raw material to the final 

product 

 

Quality constraints during production 

 

The mechanisms put in place by the actors to 

guarantee the quality of their product or in 

response to the constraints encountered.  

 

The methods, tools and conditions of 

kindirmou conservation 

Evaluation of good hygiene and 

manufacturing practices of kindirmou 
 

In order to evaluate the application of good 

hygiene practices and good manufacturing 

practices in the manufacturing process of 

kindirmou, a Check list designed according to 

the Alimentarius codex (FAO / IDF, 2012) was 

applied on 110 kindirmou producers surveyed. 

 

Statistical analyzes 
 

The data collected during the interviews 

and checklist were translated into modalities 

of which frequencies were analyzed using 

Sphinx+2 V.5 survey software. 

 

Determination of pH and titrable acidity of 

the kindirmou 

 

Kindirmou samples were randomly collected 

from the survey sites depending on the type 

of ferment used for fermentation, and 

analyzed on site for their pH, the main 

indicator of the level of fermentation of the 

product by using method of Siboukeur (2007). 

 

Results and Discussion 

 

Actors involved in the kindirmou 

production 

 

The production of kindirmou is characterized 

by female dominance (≥ 70%), particularly 

among the Fulani who constitute the majority 

ethnic group in the activity (Fig. 3). The Fulani 

socio-cultural group constitutes more than 

97% of the actors of the technical production 

system, with a marginal involvement (<3%) 

of other ethnic groups (Hausa, Moufou, Dii) 

constituted mainly of men. The female 

dominance in the activity could be 

attributed to the fact that the production of 

“kindirmou” is above all a domestic activity 

devolved to women (Sow, 2005; Edima et 

al., 2014), the kindirmou produced being 
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initially intended for family consumption. 

However, these actresses are also the least 

educated social fringe, with barely 10% above 

primary school level (Fig. 3b). 

 

The involvement of men in the activity is 

observed mainly in urban areas where the 

activity is economically promising (Fig. 4), 

which confirms the tendency to 

masculinization of production activities when 

they are economically promising (Guétat-

Bernard, 2015).The migration of populations 

and urbanization inherent in the creation, in 

the eighties, of new administrative units 

(Regions, Divisions, Sub-divisions), and in 

the influx of civil servants, have fostered the 

development of a commercial activity in 

which local products, like kindirmou, are 

integrated, thus giving housewives the 

opportunity to sell on these markets, the 

surpluses of family production. Men, 

following significant market opportunities, 

are mainly present in the running of dairy 

bars. Women, on the contrary, distribute 

their products on shelves, in the open air or in 

the shade of trees. The male presence, 

significant in Ngaoundéré, Meiganga and 

Banyo (Fig. 4), is mainly due to the 

predominantly urban status of these 

localities, which makes them to constitute the 

point of convergence of the economic 

activities of the Region and, because of their 

geographical position, they are the main 

transit stops on the road linking the northern 

and southern regions of the country, which 

generates an attractive commercial activity 

for men. On the contrary, Tibati and Tignère, 

relatively isolated, have practically a village 

status, where the activity is predominantly 

peasant, the food market being carried by 

women who market the surpluses of 

household production. 

 

The ethnic distribution of the actors in the 

different production areas (Fig. 4) shows that 

the Fulani are dominant in all the production 

areas. However, production areas such as 

Meiganga, Tignère and Tibati are represented 

exclusively by the Peuls, as opposed to 

Ngaoundéré and Banyo, which represents an 

ethnic heterogeneity. This suggests the 

strategic influence of these two areas in the 

trading system of the Adamawa region. 

Indeed, Ngaoundéré is the regional capital of 

the Region and therefore constitutes the 

point of convergence of the economic 

activities of the Region. Besides, Banyo 

because of its geographical position 

connecting the northern regions to the 

southern regions of the country. 

 

Good hygiene and manufacturing practices 

of kindirmou 
 

The kindirmou producers use milk from 

manual milking regardless of its origin 

(direct milking or purchase) with a break in 

the cold chain. 100% producers do not master 

hygiene of the kindirmou processing and 

assessment of kindirmou processing. 90% of 

producers are non-compliant to the 

reglementation by using wooden, plastics 

and enamel material. These observations 

show the non-compliant nature of the 

implementation of good hygienic 

manufacturing practices for kindirmou in the 

Adamoua region according to the 

recommendations of the Codex Alimentarius 

which can have a consequence on the 

microbiological and technological aspect of 

kindirmou (Table 1). 

 

This result shows that personnel can be a 

source of product contamination. This had 

already been presented in the literature, 

resulting in the appearance of food 

poisoning (FAO, 2007; Libouga et al., 2005; 

Edima et al., 2014). 

 

These observations show that 90% of the 

materials used are non-regulatory. These 

materials can interact with the kindirmou and 
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promote its contamination (Gaquerel and 

Costes, 2004). The use of plastic containers is 

the result of recycling of packaging mineral 

water, cooking oil and hydrocarbon products.  

 

However, this container can be source of 

chemical contamination of milk due the 

exchange and the transfer of chemical into 

the milk, and also a biological contamination 

due to the structure of the container which 

cannot be easily cleaned and disinfected 

(Edima et al., 2014). 

 

Enamel materials when they are crumbled, 

the metal compounds can react with the 

acids present in the kindirmou, causing the 

formation of hydrogen gas and metal ions 

which will lead to a phenomenon of 

corrosion with the appearance of a metallic 

taste as well than perforation of the material 

(Martinez, 2002). 

 

Wooden materials have a porous structure, 

are fragile and easily cracked. They are 

materials of questionable hygienic qualities, 

favorable to physical contamination and 

proliferation of microorganisms in the 

kindirmou (Gran et al., 2002). 

 

Evaluation of the hygiene of kindirmou 

processing milieu shows a lack of a 

production area, presence of wastes that can 

be liquid or solid that can constitute 

potential sources of food contamination, 

namely flies which are truly formidable 

agents. Evaluation of the kindirmou 

transformation method reveal the use of an 

undefined starter composition would be a 

source of contamination of kindirmou, because 

they are not produced under hygienic 

conditions according to the literature (Edima 

et al., 2014). In addition, failure on 

fermentation time and temperature could be 

a consequence of variation in organoleptic 

quality of kindimou depending on the 

production areas. 

Technical practices of kindirmou production 

 

Milk supply and processing level 

 

Kindirmou actors value chain are found in the 

three links of the chain (production, 

processing and distribution). The milk used 

in the manufacture of kindirmou comes 

either from direct milk milking (63%) or by 

purchase (37%). In this distribution of 

supply, the Fulani derive more than 61% of 

their raw material from trafficking 

compared to 1.6% for other ethnic groups 

(Fig 8). The small number of Hausa (0.8%) 

and Dii (0.8%) involved in the production of 

kindirmou (0.8%), are exceptionally because 

they have become breeders and therefore 

derive their raw material from milking. of 

their cows. Purchase milk could be an 

initiative by stakeholders to meet growing 

demand for kindirmou. However, purchasing 

is not always obvious. Indeed, the low 

availability of farmer's milk, inherent in the 

difficulties of acquiring milk with regard to 

the breeds involved, which are generally 

lactating and non-dairy, accentuated by the 

difficulties of access to farms due to poor 

road conditions. This would better explain 

the financial and production constraints of 

local dairy products noted by Edima et al., 

(2013). Seen on this aspect, these constraints 

would minimize the market opportunities for 

kindirmou, a product however sought after by 

consumers (Libouga, 2005, Libouga et al., 

2010). However, it should be noted that the 

purchase of milk under peasant conditions 

where the cold chain is not controlled 

remains a risky initiative for controlling the 

microbiological quality of milk (Colloque 

ocha, 2010). 

 

The production of kindirmou for the market 

is the priority destination of milk, since the 

response to consumer demand and the profit 

function constitute, for nearly 70% of the 

actors, the justification for the acquisition of 
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milk, irrespective of its personal milking or 

purchase origin. This destination is valid 

regardless of the ethnic origin of the actors. 

However, we note among the Fulani that the 

transformation of milk into kindirmou, in 

addition to having economic assets, 

constitutes a cultural identity. In addition, the 

ethnic groups (Hausa, Moufou and Dii) do it 

only for marketing. This confirms the cultural 

dimension of the uses of milk in Fulani 

communities (Duteurtre, 2019). 

 

The transformation of milk into kindirmou 

seems ethno-specific, as the Fulani are the 

ethnic group most involved in the activity. 

The milk intended for the processing of 

kindirmou is transported to the manufacturing 

workshop by imprinting either a vehicle (car / 

motorcycle / bicycle) (28.8%), or walking 

(71.2%) over more kilometers or less 

important. However, according to Edima et 

al., (2012), these modes of transport at room 

temperature in the absence of a cold chain 

compromise the hygienic quality of the milk. 

It should be noted that, women transport the 

milk on the head and by foot, from the 

milking place to the processing workshop. 

These findings help to strengthen the 

artisanal nature of the kindirmou production 

activity. 

 

The processing of milk into kindirmou 

 

Usually, milk is processed within 2 hours 

after acquisition. This period can be spread 

out according to the collateral occupations of 

the actors, in particular women, involved in 

various household tasks which are likely to 

delay the processing of milk.  

 

For all stakeholders, the conditions for 

transporting milk to the processing plant, as 

well as the constraints imposed by the 

relationship with the supplier (order 

confirmation, delivery time, etc.) can also be 

factors in processing delays. 

The transformation of milk into kindirmou 

follows a process in four major steps (Fig. 

5) integrating: the filtration of the milk, its 

heat treatment, its cooling and its 

fermentation. 

 

The processing tools are of the household 

type (calabash, plastic bucket, enamel or 

stainless-steel bowl) and serve as both 

fermentation reactors and kindirmou 

conditioning and distribution equipment, with 

variable volumes depending on the 

production level. For this purpose, the 

calabash is only used by women and 

regulatory stainless-steel equipment, 

particularly by men. This could be 

associated with the level of education of 

men and their involvement in the 

implementation of different governmental 

milk projects and programs, which trained 

the actors of the local milk system and 

strongly contributed to the emergence of dairy 

bars in the cities (Ndjouenkeu et al., 2003). 

In general, plastic and enamel materials are 

mainly used because of their affordable cost 

on the markets, followed by the calabash. 

All these materials are very often, sources of 

chemical, microbiological and physical 

contamination (Gaquerel et Costes, 2004, 

Gran et al., 2002;), due to the risk of their 

constituent elements being diffused into the 

dairy matrix and their ability to concentrate 

milk microorganisms on their surface. 

 

The milk can be heated over a wood fire, an 

oil stove or a gas hob depending on the social 

level of the actors. Women mainly use wood 

fires (68% of actresses), unlike men who use 

kerosene and gas hobs. This could be 

justified by the fact that men produce 

kindirmou in urban dairy bars, while women 

generally do it at the domestic level in their 

kitchen (Sow, 2005; Edima et al., 2014). 

 

Filtration of milk before processing is seen as 

a classic and common operation intended to 
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rid the milk of physical contaminants (flies, 

cow fur, etc.), particularly for milk directly 

from milking. 

 

The majority of actors (>90%) heat the milk 

to boiling, with objectives to sanitize it and to 

obtain a good quality kindirmou. Such a 

practice is liable to degrade milk proteins 

with foreseeable consequences on the 

nutritional and functional quality of the 

final product. It should be noted that boiling 

heating is practiced overwhelmingly (>70% 

of citations) by women who, perhaps due to 

their low level of education, have not 

benefited from government training projects 

and programs. 

 

After heating, the milk is allowed to cool at 

room temperature. To speed up the cooling 

which, in a steady situation can last up to 

2 hours, some actors stir by repeated 

transfers, with sufficient spacing between the 

transfer basins, thus allowing ventilation of 

the product. While this operation actually 

speeds up the cooling of the milk, it exposes 

it, on the other hand, to a risk of microbial 

recontamination by the ambient air, which 

may justify previous findings on the doubtful 

microbiological quality of milk and its 

products sold on the markets of the region 

(Libouga et al., 2005; Edima et al., 2014). 

 

Fermentation, a central and critical unit 

operation in the production of kindirmou 

 

Fermentation, the operation of acidifying 

milk to transform it into kindirmou, consists 

either in letting the milk ferment 

spontaneously, or in inoculating it with 

kindirmou from a previous production, in 

particular from the day before (old-

kindirmou), pendidam, or unwashed lebol 

(partially dehydrated fat, obtained by 

churning milk cream), and to let it stand at 

room temperature for about 3 to 24 hours. 

These different ferments are all products 

derived from kindirmou with the 

fundamental difference being their degree of 

acidity (Fig. 6). They are made by the 

actresses of the production of kindirmou, in 

the dynamic of artisanal production of dairy 

products. Pendidam is the product of 

further fermentation of skimmed or non-

skimmed kindirmou, and is the most 

conservable form of fermented milk, due to 

its higher acidity, a characteristic inherent in 

the presence of acidophilic lactic acid 

bacteria that seems not to exist in kindirmou 

(Jiwoua and Millière, 1990). When kindirmou 

is skimmed (by scraping off the cream 

covering its surface), it provides bourwadam 

(skimmed and stirred fermented milk), 

another product from the range of local 

fermented dairy products, which is then 

stirred and fermented to result in pendidam. 

Lebol, an aggregate of fat considered in 

popular language as traditional butter, results 

from churning cream, the buttermilk of which 

is fermented into pendidam. The use of 

unwashed lebol as a ferment is due to the fact 

that at this stage, it would contain residual 

strains capable of initiating fermentation. 

The ferments are inoculated at a rate between 

0.5 and 1.75 ml of ferment per litter of milk. 

Milk is inoculated, either in bulk or in small 

pots or cups of volume corresponding to 

individual consumption portions. The 

temperature and fermentation time are 

managed in an intuitive and personalized way 

by the actors, due to the lack of suitable 

control tools. The temperature is evaluated by 

appreciating the touch of the milk which 

must be, in the words of the actors, 

"lukewarm like water exposed to the sun, or 

like the child's porridge". Failure to control 

the temperature induces a variability in the 

duration of the fermentation (3-24 hours), 

especially since the process takes place at 

room temperature, which is itself susceptible 

to variation. The term of fermentation is 

defined according to the operator's perception 

of the kindirmou quality. 
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The quality of kindirmou: perception, 

management and technological value 

 

The quality attributes sought by those 

involved in the production of kindirmou 

mainly relate to the color, texture and taste 

of the product (Fig. 7). Good quality 

kindirmou should have a whitish color ("matt 

white"), a homogeneous gel and should not 

be acid. These attributes are perceived in 

equivalent proportions regardless of the 

production site, which may be indicative of a 

relative homogeneity in the perception of the 

quality of kindirmou throughout its cultural 

space. In addition, the "non-acid" taste of 

kindirmou is the characteristic that 

differentiates this product from other 

traditional fermented milks, pendidam in this 

case. The “homogeneous gel” or “heavy” 

character of its texture is in fact 

representative of the translation of the term 

kindirmou (heavy milk) into the Fulani 

language (Libouga et al., 2005; Essomba et 

al., 2002). The matt white (or whitish, even 

yellowish) color of kindirmou is related to to 

the β-carotenoid content in the milk fat, which 

depends on the cow's diet. Indeed, at the end 

of fermentation, the fat in the milk forms a 

thin shiny layer on the surface of the product, 

in particular when the fermentation has been 

undergone without previous mixing of milk, 

giving it a yellowish appearance. Stirring the 

product when it is packaged or at the time of 

consumption, gives the matt white color. 

The fat, combined with the firm texture of 

kindirmou, gives the product its softness 

when consumed, which actors and 

consumers translate as the "oily sensation in 

the mouth". This quality characteristic justifies 

the operation of mixing kindirmou which, in 

order to both homogenize the product and 

reduce the size of the fat globules, changes its 

appearance and promotes the sensation of 

softness in the mouth. 

The non-occurrence of the above attributes 

reflects a poor quality of kindirmou, which 

is characterized by a foamy appearance, 

phase separation and above all, an acid taste 

(Fig. 8). These non-conformities reflect a 

technical malfunction in production practice, 

in particular in terms of management of 

hygiene, heating temperature and 

fermentation parameters of the milk. Indeed, 

poor hygienic conditions (environmental and 

bodily) are likely to favor the development 

of hetero-fermentative contamination germs, 

often non-lactic, of fecal or telluric origin 

(Mahaut et al., 2005; Federighi et al., 2005), 

resulting in the foamy appearance and phase 

separation (whey exudation) of the product. 

The uncontrolled fermentation inherent in the 

coupling between the contamination germs 

and endogenous bacteria of technological 

interest, will result in high acidification of the 

product (Laithier et al., 2004). 

 

 

Table.1A Application of good hygienic and good manufacturing practices by actors 

 

Requirements Conform Non conform 

Hand washing before and after handling  ✔ 

Wearing clean and suitable clothing  ✔ 
Wearing jewelry during handling  ✔ 

Wearing a mouth-nasal mask  ✔ 
Medical visit every 6 months  ✔ 

Total of scores  100% 
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Table.1B Evaluation of the hygiene of the kindirmou processing equipment 

 

Requirements Conform Non 

conform 

Use of wooden materials  ✔ 

Use of plastic materials  ✔ 

Use of enamel material  ✔ 

Use of stainless steel materials ✔  

Washing and disinfection of equipment before and after 

production 

 ✔ 

Use of materials only for production  ✔ 

Total of scors 10% 90% 
 

 

Table.1C Evaluation of the hygiene of kindirmou processing milieu 

 

Requirements Conform Non 

conform 

Existence of a production area  ✔ 

Respect for forward movement  ✔ 
Presence of pests  ✔ 

Presence of a waste disposal system  ✔ 

Cleaning and disinfection of production areas  ✔ 

Easily washable premises, materials and surface  ✔ 

Total of scors  100% 

 

 

Table.1D Evaluation of the kindirmou transformation method 

 

Requirements Conform Non 

conform 

Heat treatment of milk ✔  

Respect of the time / temperature of heating the milk  ✔ 

Rapid cooling of heat-treated milk  ✔ 

Control of fermentation temperature  ✔ 

Use of controlled ferments  ✔ 

Respect of the storage temperature  ✔ 

Total of scores 10% 90% 
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Table.2 pH of the kindirmou depending on the manufacturing site and the type of ferment used 
 

Localities Type of ferment 

  Old kindirmou Pendidam Unwashed Lebol 

Tignère 4.80 ± 0.08aA 4.91 ± 0.17aA - 

Banyo 4.56 ± 0.03aB 4.60 ± 0.22aA - 

Tibati 4.93 ± 0.06aA 4.54 ± 0.08bB - 

Meiganga 4.49 ± 0.12aB 4.54 ± 0.04aB 4.65 ± 0.16a 
Ngaoundéré 4.77 ± 0.16aA 4.84 ± 0.05aA - 

a, b: the means showing the same lowercase letters on the same line are not significantly different at p = 0.05 

A, B: the means showing the same letters in upper case in the same column are not significantly different at p = 

0.05 

Fig.1 Area of study 

 

 
 

Fig.2 Integrated approach for the study of production practices and quality 
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Fig.3 Gender distribution of actors in the production of kindirmou by ethnic groups (a) and by 

level of education (b) in the Adamawa Region of Cameroon. 

 

 
 

 

 

Fig.4 Spatial distribution of actors in the production of kindirmou by ethnic group 
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Fig.5 Artisanal process diagram of kindirmou production 
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Fig.6 Methods of preparing the ferments used in the production of kindirmou 

 

 
 

Fig.7 Quality attributes of kindirmou in production localities 
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Fig.8 Characteristics of poor-quality kindirmou 

 

 
Fig.9 Comparative analysis of the fermentation management mode (type of ferment [  ], 

inoculation rate [   ], fermentation time [ ]) in the different production localities [ ] of kindirmou in 

the Adamawa Region (Ft: fermentation time; Fr: fermentation rate) 

 

 

 
 

Heating the milk before processing and the 

relative attention paid to the dosage of 

ferments and the fermentation time can be 

considered, from the point of view of the 

actors, as forms of management of the risks 

of non-compliance of kindirmou. In this 

regard, if the systematic heating of milk is 

perceived by more than 90% of the actors as 

a constructive element of the quality of the 

product, in terms of the firmness of 

kindirmou, it nevertheless constitutes a factor 

of sanitation, although the temperature and 

the treatment times are excessive in some 

cases.  

 

In addition, 70% of the actors claim to 

process the milk within 2 - 3 hours after 

milking, which is relatively comparable to 
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the recommendations of the Codex 

Alimentarius (FAO, 2012), indicating a 

relative consideration, by the actors, of the 

need to avoid any risk of occurrence of 

negative attributes of product quality. In 

addition, the limited dosage of the ferment 

(0.5 to 1.75 ml per liter of milk), in 

conjunction with the management of the 

fermentation time, meets the requirement of a 

non-acidic taste of kindirmou. The evaluation 

of the pH of kindirmou, a technological 

indicator of the perception of the acidity of 

the product, shows that all the products 

sampled from producers in the region have a 

value between 4.5 and 4.9 (Tab. 1) and 

confirms the values initially reported by 

Libouga et al., (2005) and Ngassam (2007). 

This range of pH values is compatible with 

those of firm fermented milks without whey 

exudation or phase separation (Bourdichon, 

2012; Croguennec et al., 2008), as well as 

with the preferences of consumers of low-

acid yogurts (Tamime et Robinson, 2007b; 

Loones, 1994). It should be noted that this 

pH of kindirmou is obtained with a ferment 

inoculation rate between 0.5 and 1.75 ml / 

liter of milk, i.e. 0.5 to 1.75 ‰, which is 

relatively low compared to the range of 2-5% 

recommended for obtaining a bacterial 

population of the order of 107 CFU/mL 

(Clark et Plotka, 2004), values considered 

effective for obtaining fermented milk in 3 

hours (Benbadis et al., 1998). The weak or 

non-acidic taste of kindirmou preferred by 

those involved in production and certainly by 

consumers, justifies the low inoculation rate 

applied by kindirmou producers which, 

however, has the effect of lengthening the 

latency time of the milk acidification process 

(Jones et al., 1992), a strategy adopted by 

producers to overcome the problems of 

management of fermentation time in relation 

to the quality of the product without 

refrigeration means. 

 

For a given production locality, no significant 

difference appears in the pH of the kindirmou 

whatever the ferment used, whereas from one 

locality to another, the same ferment can lead 

to different pH values (Tab. 1). This 

influence of the locality of production on the 

acidity of kindirmou can be attributed to a 

variability in the management methods of 

the production process in the different 

localities, in this case the conditions of heat 

treatment (Temperature-time) and of 

fermentation (type of ferment, inoculation 

rate and fermentation time) of milk, or even 

the product's storage conditions (Luquet et 

Corrieu, 2005; Mahaut et al., 2005; Alonso-

Calleja et al., 2002; Beal et al., 1999). Given 

that 90% of those involved in the production 

of kindirmou boil the milk before 

fermentation and that the nature of the 

ferment is not a factor in the variation of the 

pH, the inoculation rate and the fermentation 

times seem to be considered as factors of 

construction of the quality of the product at 

the local level. In this regard, the comparative 

analysis of the fermentation management 

mode (nature of the ferment, inoculation rate, 

fermentation time) in the different localities 

(Fig. 9), makes it possible to group together 

the production areas according to two modes 

of management of fermentation practice: 

 

The producers of Tignère, Ngaoundéré and 

Banyo are characterized by a majority use of 

old-kindirmou (generally from the production 

of the day before, therefore of relatively low 

acidity), at a relatively low inoculation dose 

(0.5 - 1‰), but a long fermentation time 

(>15H); 

 

On the other hand, the producers of Tibati 

and Meiganga mainly use pendidam, a more 

acidic ferment, at an inoculation rate of 1-2 

‰, and a relatively shorter fermentation time 

(≤15H). Note a particularity for Meiganga 

where, in addition, unwashed lebol is used. 
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The characterization of the kindirmou 

production system has shown that, the 

application of Good Hygiene and 

Manufacturing Practices is not effective in all 

structures and fermentation conditions are not 

mastered. It therefore appears necessary to 

support the actors in this sector in the 

application of Good Hygiene and 

Manufacturing Practices and to formulate a 

ferment in order to control fermentation. 

Ultimately, kindirmou is a local dairy 

product with strong economic and nutritional 

potential that needs to be developed for the 

financial empowerment of stakeholders 
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