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ABSTRACT

Cow's milk is a good source of protein, calcium, and nutrients that are important for the development of the human body. A
study was carried out among the "Kuubal™ mini dairy stakeholders to evaluate the health quality of dairy products based on
cow's milk. The methodology consisted of conducting surveys with 92 actors involved in the production and marketing
chain of the sector as well as monitoring several yoghurt production cycles in the so-called mini dairy. The results showed
that the breeding system of the breeders concerned was essentially traditional and extensive (84%). The typology of
milking practices showed that most breeders (71%) carry out type Il (dirty) milking. The relatively long collection time
(252.1 + 38.06 minutes) significantly influenced (p < 0.05) the pH of the milk received (6.51 £ 0.35) at the mini dairy.
Analysis of the transformation process revealed that the current technique for processing cow's milk at the mini dairy is
artisanal. The milk pasteurization scale (86.15 + 5.63°C for 15 to 20 minutes) complies with the recommended standards.
The dairy produces approximately 75 litres of yoghurt daily for local consumption while the mini dairy contributes to local
nutrition and income, significant improvements in hygiene practices across the milk collection and processing chain are
necessary to enhance the safety and quality of the final products.
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INTRODUCTION

In West Africa, the local dairy sector was identified as one
of the 14 sectors for which regional intervention is a
priority (IRAM, 2010). Despite the enormous potential of
this dairy sector, both in terms of supply and demand, its
development faces numerous challenges, including a lack
of investment and technical support, policies favoring the
importation of powdered milk, and the low productivity of
local cow breeds (Célie and Koen, 2019). In this context, it
is crucial to implement actions aimed at promoting this
sector. In some West African countries, the experience of
mini dairies has been considered valuable in terms of
intensifying livestock systems, boosting family cash flow,

and securing product supply chains (Corniaux et al., 2005).
Furthermore, the number of mini-dairies in West Africa has
steadily increased over the past few decades (Doufils,
2010).

In Togo, only a few mini-dairies have been developed
over the years. One notable example is the experience of
the peasant organization "Ameélioration et Développement
des Exploitations Agropastorales (ADEPAP)", which has
been involved in cattle farming and milk production since
the early 1990s and has supported five groups. This
organization has largely drawn inspiration from the mini
dairy development strategies implemented in Sahelian
countries (Corniaux et al., 2014). It is estimated that around
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300 to 400 litres of milk are processed daily, potentially
reaching up to 500 litres daily (Corniaux, 2018). However,
the demand for milk and dairy products is increasing,
particularly in Lomé, the capital of the Maritime region,
where most consumers are concentrated (FAO, 2013).
Despite this, due to the small size of herds and the low
productivity of local cows, national production falls far
short of meeting the population's needs. According to the
FAO (2012), the consumption of local milk and its
derivatives in Togo covers only 15 to 26% of the total
population's dairy product needs. As a result, Togo relies
heavily on imports to fill the gap. The FAO (2022) reports
that Togo imported nearly 30,188.54 tons of raw milk and
dairy products in 2020.Another issue is the significant
seasonal variation in milk production and consumption.
Production is low during the dry season and high during the
rainy season, while consumption is high during the dry
season and low in the rainy season (Corniaux et al., 2009).
Thus, due to the lack of processing units, excess production
is often wasted during periods of high production, as milk
is a highly perishable product. Therefore, it is important to
encourage the emergence of mini dairies in Togo to value
local milk for sustainable use and reduce dependence on
imported dairy products.

In 2020, the company "FOUTA FOOD," supported
technically by the Togolese Institute of Agronomic
Research (ITRA), set up a mini dairy in Lomé (Agoe-
Cacavéli) that processes local cow's milk into yoghurt. This
mini dairy thus serves as a model that could spur the
emergence of new mini dairies in Togo. However, attention
to the sanitary quality of dairy products is becoming
increasingly important in developing countries, just as in
developed countries (Tourette et al., 2002). As a result, the

Table 1. Surveyed Stakeholders.
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entire milk production and processing chain must be
systematically and rigorously controlled due to the
potential health risks that milk and its products can pose to
human health. This study aimed to evaluate the sanitary
quality of dairy products made from cow's milk in Togo.

MATERIALS AND METHODS

Study Areas

This study was conducted at four (04) levels from April to
September 2022. First, in dairy cattle farms and milk
collection points located in the Zio prefecture (Maritime
region) and the Haho prefecture (Plateau region); secondly,
at the "Kuubal® mini dairy of the FOUTA FOOD
Company, which represents the only mini dairy located in
Lome, the capital of Togo; and finally, at yoghurt sales
points located in the city of Lomé and its surrounding
areas.

The "Kuubal" mini dairy, created in 2020, aims to better
value the milk produced by farmers through processing and
marketing. It processes raw cow's milk into dairy products
(firm yoghurt, couscous yoghurt, dégué). Today, it operates
as a cooperative. The production unit is subdivided into two
compartments: one for thermal treatment and one for
packaging. For this study, certain localities within the Zio
and Haho prefectures were targeted. This area enjoys a
subequatorial climate with two rainy seasons, the duration
of which varies from March to mid-July for the main rainy
season and from mid-September to November for the short
rainy season. Precipitation varies from 800 mm to 1,600
mm per year, with an average temperature ranging between
20 and 30°C (FAO, 2013).

Stakeholders

Number of Participants

Percentage (%)

Dairy cattle farmers 45
Fresh milk collectors 10
Mini dairy personnel 2

Yogurt distributors 35
Total 92

49
11
2
38
100

Data Collection Method

Data were collected through surveys in the form of
interviews with the various stakeholders in the dairy sector,
observations made during visits, and by following several
yoghurt production cycles at the mini dairy. These data
allowed for the characterization of the sector, including the
classification of dairy cattle farms based on the
methodology used by Seme et al. (2016a) and the typology
of milking practices based on that of Tournette et al. (2002)
and adapted by Seme et al. (2015). In this typology, three
types of milking practices were distinguished: Type |
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"clean,” Type Il "correct,” and Type Il "dirty." The sex
ratio (Number of cows per bull) was calculated following
formula:

Sex ratio = Number of cows / Number of bulls (1)

The financial data collected were used to calculate the gross
margin of yoghurt using the following formula:

Gross margin = Total sales — Total expenses (2)
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Statistical Analysis

The collected data were processed by calculating
percentages, means, and standard deviations using the
statistical software GraphPad Prism version 8. The results
were expressed as percentages and means + standard
deviation. An ANOVA test was used to assess the
statistical significance of the results at a 5% significance
level.

RESULTS AND DISCUSSION

The dairy cattle farmers involved in this study were all men
(100%) with at least 5 years of experience (84.44%) (Table
I1). They milked between 10 and 30 litres of milk daily
(Table 111), with an average sex ratio of 22.44 + 19.86
(Table 1V) and daily milk productivity of 1.40 £ 0.45 litres
of milk per cow (Table V). The most common milking
practice was Type Il (dirty) milking, practised by 71% of
the farmers.

Int. J. Zool. Appl. Biosci., 10(3), 1-8, 2025

The milk collection process is led by a chief collector who
defines the collection routes for each milk collector. Each
collector is responsible for a network of 2 to 4 villages,
which they visit daily. Milk is collected early in the
morning, between 6:00 AM and 8:00 AM. The milk takes
252.1 £ 38.06 minutes, or more than 4 hours, to reach the
mini dairy. The daily amount of milk collected by each
collector ranges from 25 to 50 litres during low-production
periods and from 75 to 100 litres during peak-production
periods. The milk is collected in 25-litre polyethene
containers, transported by motorcycle to collection points,
and then brought to the mini dairy in Lomé by car at
ambient temperature (25 °C). During low production
periods, the price of milk at the farm is 200 CFA francs per
litre, compared to 140 CFA francs per litre during peak
production periods; however, the price of milk remains
constant at 400 CFA francs per litre at the mini dairy.

Table 2. Socio-professional Characteristics of the Dairy Farmers Surveyed Last Colon Proportions (%).

Socio-professional
Characteristics

Number of Farmers (N=45)

Proportions (%)

Gender

Male (1)

Female (2)

Marital Status

Married (3)

Single (4)

Other (5)

Secondary Activity
Agriculture (6)

Livestock farming (7)
Commerce (8)
Educational Level

None (9)

Primary (10)

Secondary and above (11)
Experience in the Activity
Less than 5 years (12)

5 years and more (13)

100
0

66.67
20.00
13.33

77.78
4.44
17.78

66.67
15.56
17.77

15.56
84.44

Table 3. General Characteristics of the Dairy Cattle Farms Surveyed.

Criteria

Number of Units (N=45) Proportions (%6)

Existence of a Stable

Yes, but Traditional Improved (1)

Yes, but Traditional (2)

No (3)

Composition of the Feed

Exclusively Grazing (4)

Grazing + Supplementation (5)

Grazing + Supplementation + Complementation (6)
Veterinary Care Responsibility

0 0

9 20
36 80

3 6.67
36 80

6 13.33
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Criteria Number of Units (N=45) Proportions (%)
Farmers (7) 27 60
Veterinarians occasionally (8) 18 40
Veterinarian only (9) 0 0
Existence of Zebu Cows

No (10) 7 15.56
Less than 20 (11) 33 73.33
20 or more (12) 5 11.11
Types of Cattle Groups

Zebu (13) 28 62.22
Crossbred (14) 15 33.33
Taurine (15) 2 4.44
Average Daily Milk Production (liters)

10 liters or less (16) 3 6.67
Between 10 and 30 liters (17) 25 55.56
30 litres or more (18) 17 37.78

Table 4. Herd Composition by Localities.

Average Number of Cattle per ~ Average Number of Cows per

Localities Concerned Unit Unit Sex Ratio

Haho (n=31) 91.58 + 50.29a 39.68 + 24.91a 27.41+21.78a
Zio (n=14) 47.93 + 22.32b 21.5+ 14.65b 11.43 £ 7.05b
Average (N=45) 78.00 + 47.85 34.04 £ 23.63 22.44 + 19.86

Note: Values with different letters in the same column are significantly different (p < 0.05). UE = Production Unit, Sex
Ratio = Number of cows / Number of bulls.

Table 5. Dairy Performance of the Dairy Cattle Farms Surveyed.

Parameters
Daily Milk . L .
Localities Averagg Number of_Cows Production Milk F_’roductlwty (QL*) Averqge Lactation
Milked per Unit (Liters/Unit) (Liters/Cow/Day) Duration (Months)
Plateau Region (31) 22.26 +9.10a 28.10 £ 12.21a 1.21 +0.25a 5.79+£0.68
Maritime Region (14) 10.50 £ 5.00b 17.29 £ 7.36b 1.88 +0.52b 5.92+0.73
Average (N=45) 18.60 £ 9.70 24.73 £11.97 1.40+0.45 5.83+£0.69

Note: Values with different letters in the same column are significantly different (p < 0.05).
QL = Milk Quantity per Day per Cow, UE = Production Unit.*

Table 6. Temperature and pH of Cow’s Milk from Milking to the Mini Dairy

Temperature pH
At milking 34.51 + 1.05a 6.75 = 0.05a
At the mini dairy 31.03+0.77a 6.51 £ 0.35b

Note: Values in the same column with different letters are significantly different (p < 0.05).
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Table 7. Prices of Yogurt from the "Kuubal™ Mini Dairy

Int. J. Zool. Appl. Biosci., 10(3), 1-8, 2025

Product Type Container Size (ml) Price at the Mini Dairy (CFA) Price at the Market (CFA)
Firm Yogurt 250 250 300
500 500 700
Degue 250 250 300
500 500 700
Couscous Yogurt 250 250 300
500 500 700
Table 8. Gross Margins for Each Type of Yogurt
Yogurt Type
Firm Yogurt Dégué Couscous Yogurt
Charges A (CFA) 69,350 82,350 84,650
Sales B (CFA) 100,000 120,000 120,000
Gross Margin (B-A) per 100L (CFA) 30,650 37,650 35,350
Gross Margin (B-A) per 1L (CFA 306.5 376.5 353.5

A decrease in both temperature (p > 0.05) and pH (p <
0.05) were observed from milking to the mini dairy (Table
VI1). The yoghurt production cycle at the mini dairy is
summarized in Figure 4. The produced yoghurt is
transported to sales points and/or sold directly to consumers
at the mini dairy (Figure 5) at 250 CFA francs for 250 ml
of the dairy product (Table VII). A gross margin of 350 £
25 CFA francs is obtained for each dairy product (Table
VIII). The study identified two (02) systems of dairy cattle
farming: traditional (84%) and improved traditional (16%).
Despite the study being conducted in both the Haho and
Zio prefectures, the findings are similar to those reported
by Djabangou (2021), who studied the state of dairy cattle
farming in the Maritime region of southern Togo.
Djabangou found that traditional and improved traditional
dairy farming represented 71% and 20%, respectively.
Additionally, Adanléhoussi and Adoméfa (2004) reported
that the extensive traditional dairy farming system was the
most commonly practised in Togo, accounting for 96% of
the herds. On the other hand, Seme et al. (2016b) observed
that traditional and improved traditional systems
represented 39.4% and 38.2%, respectively, which could be
due to their study being conducted only in areas with semi-
modern farms.

In both prefectures surveyed, the herds consist
exclusively of local breeds, dominated by zebu cattle
(Goudali, White Fulani, and Red Fulani), which make up
62% of the herds. No high-performance foreign breeds
were introduced, and breeding practices were unregulated,
meaning genetic improvement was non-existent (Seme,
2017). Furthermore, the livestock feed primarily consists of
natural pasture without supplementation (87%), and
veterinary intervention is rare, with animals typically
receiving care once a year. These farming conditions do not
fully exploit the productive potential of the animals (Kassa

www.ijzab.com

et al., 2017). The average herd and cow numbers in farms
in the Plateaux region are statistically higher than in the
Maritime region. This may be explained by the better
forage potential in the Plateaux region (Kassa et al., 2017).
The higher daily milk production in farms in the Plateaux
region is mostly due to the greater number of lactating
cows (22.26 + 9.10 cows) rather than their productivity
(1.21 £ 0.25 litres). Chatellier (2020) noted that in West
Africa, dairy production is largely driven by the increase in
the number of animals raised in agro-pastoral zones, with
only a small share attributed to improvements in herd
productivity.

From a hygiene perspective, the milking practices were
classified as type Il (dirty) for 71% of the surveyed
farmers. This classification is similar to that found by Seme
et al. (2015) in the Maritime region, where 66.67% of
farmers practised type Il (dirty) milking. In the farms
surveyed, milking is done manually outdoors (100% of
cases), and milk is collected in calabashes or plastic cups,
which are often inadequately cleaned (66% of the surveyed
farms). Moreover, 90% of the farmers do not wash their
hands before milking. Milk collection is carried out by
individuals who do it as a secondary activity, and no formal
milk collection structure is identified in the localities. A
study by the FAO (2017) also showed that raw milk
collection circuits in Togo are informal. The actors
involved are primarily young men, mostly motorbike taxi
drivers (87%), who have no formal training in milk
collection. These individuals handle the payment and
transport of the milk from the farm to the collection point
(Wahala). The collection system is somewhat organized,
and a chief collector oversees the operation, acting as an
intermediary between the farmers and the mini dairy. Each
collector has a network of 2 to 4 villages to visit daily
within a 25 km radius of the collection point (Wahala)..
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However, poor road conditions, especially during the rainy
season, create a significant barrier to milk collection.
Wahala was chosen as the collection centre due to its
capacity to produce up to 150 litres of milk per day during
the dry season and over 300 litres during the rainy season.
The milk collection containers, particularly the 25-liter
polyethylene cans, are often poorly designed with small
openings, making them difficult to clean and prone to
bacterial contamination (Broutin and Goudiaby, 2021). The
use of larger stainless-steel containers with wider openings
could address this issue. Moreover, mixing milk from
different farms at the collection point (Wahala) is an
unhygienic practice that could lead to the contamination of
high-quality milk with lower-quality milk (Célie and Koen,
2019). Similar findings were reported by Djabangou (2021)
in the Maritime region.

The milk's average temperature and pH values
immediately after milking were 34.51 £ 1.05°C and 6.75 £
0.05, respectively. Similar values were reported by Seme et
al. (2015) in southern Togo, with temperatures of 33.96 +
1.25°C and pH levels of 6.90 + 0.11. However, a
significant variation (p < 0.05) was observed between the
pH values immediately after milking (6.75 £ 0.05) and
those measured at the mini dairy (6.51 £ 0.35). This
variation could be due to the relatively long time (252.1 +
38.06 minutes) between milking and the arrival of milk at
the mini dairy, compounded by poor hygiene practices
(71% of milking was dirty). The time taken for the milk to
reach the mini dairy, averaging more than 4 hours, may
affect the milk quality. Goudiaby et al. (2019) reported that
the time between milking and processing should not exceed
4 hours at ambient temperature (25°C) to prevent milk
spoilage. Therefore, equipping a vehicle with refrigeration
to transport milk from the collection point to the mini dairy
is a recommended solution.

The price of milk is sensitive to seasonal variations in
milk production. During the dry season (December to
March), when forage is scarce and of low nutritional value,
milk production is low, and the price of milk at the farm is
200 CFA francs per litre, compared to 140 CFA francs per
litre during peak production periods (April to July and
September to November). However, the price of raw milk
at the mini dairy remains constant at 400 CFA francs per
litre, regardless of the season. The milk processing
technology at the "Kuubal" mini dairy is artisanal, as is
common in most mini dairies in West African countries.
The pasteurization method currently used at the mini dairy
is based on the "bain-marie" technique, typical of artisanal
dairies. This method is chosen because it is easy to
implement and requires less equipment. Several authors
have reported that the same technique is used in mini
dairies in Burkina Faso (Hamadou and Sinon, 2005;
Broutin and Goudiaby, 2021) and Senegal (Broutin and
Goudiaby, 2021). The average pasteurization temperature
at the "Kuubal" mini dairy is 86.15 + 5.63°C, maintained
for 15 to 20 minutes. This is consistent with the
recommendation by Gret and Iprolait (2020) for mini
dairies using the "bain-marie" technique (85°C for 20
minutes). However, the "Kuubal" mini dairy lacks the
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necessary equipment to conduct quality tests on incoming
milk, such as acidity, antibiotic detection, and density tests,
which are essential for ensuring the safety of the products.
These tests verify that no other liquids have been mixed
with the raw milk and ensure the milk's sanitary quality
(Broutin and Goudiaby, 2021). Moreover, the mini dairy's
average production capacity (150 litres of milk per day) is
limited by the lack of infrastructure, equipment, expertise
and the irregularity of milk supply due to seasonal
production. From April to September 2022, the mini dairy
collected and processed 12,323 litres of raw milk (75 litres
per day), representing only 50% of its production capacity.
This is comparable to mini dairies in Mali (Badinko and
Koumentou), which collect and process between 60 and 80
litres of milk daily (Tassou et al., 2015). However, this is
much lower than mini dairies in Burkina Faso, Mali, and
Senegal, which collect and process more than 500 litres of
milk daily (Corniaux et al., 2014). The mini dairy provides
yoghurt made from raw cow's milk to the Lomé population.
The yoghurt is marketed primarily by Nigeriens (35%),
Togolese (34%), and Guineans (23%). The sale of these
products allows the mini dairy to generate significant
profits, with gross margins of 26,250 CFA francs per day.
Specifically, the gross margin per litre of raw milk is 306.5
CFA francs for firm yoghurt and 376.5 CFA francs for
whipped yoghurt.

CONCLUSION

This study has provided an overview of the current
functioning of the "Kuubal" mini dairy. In summary, the
livestock farming system of the "Kuubal™ cooperative
members, who supply milk to the mini dairy, is essentially
a traditional extensive system where natural grazing is the
primary feed source, without any supplementary feeding.
Milk collection is carried out by individuals who are
untrained in this activity, leading to questionable milk
quality. Additionally, the long collection time (more than 4
hours) and the lack of hygiene during milking negatively
affect the milk quality. The analysis of the milk processing
system shows that the current pasteurization technique is
artisanal, using the "Bain-Marie" method. This technique is
less demanding in terms of equipment and easy to
implement. The pasteurization schedule complies with the
recommended standards. The mini dairy processes 75 litres
of cow's milk daily into yoghurt (i.e., 50% of its production
capacity) and generates an average profit margin of 340
CFA francs per litre of milk processed. This mini dairy
provides the population with a range of dairy products
made from local cow's milk. The distribution of these
yoghurts is primarily carried out by individuals from Niger,
Togo, and Guinea. At this scale, several actions remain to
ensure the quality of the dairy products available to the
population.
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