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This human-animal-environment interface study shows an artisanal milk production system with 63%

prevalence of putative Streptococcus bovis complex bacteria, favored by the non-compliance of the

production practices with hygiene standards. Organization and capacity building of dairy actors drive

quality and quantity improvement of the local milk and enhance economic and social empowerment.

Northern Côte d’Ivoire is an important area for production and

consumption of milk. Beside modern lactic ferments,

Streptococcus bovis complex bacteria (Sii/SBSEC) play pivotal

roles in milk fermentation. However, Sii/SBSEC are probably

associated with human and animal diseases including colon

cancer, endocarditis and hemorrhoids. Sii predominate in

spontaneously fermented milk products with unknown public

health effects. Sii prevalence data from West Africa in correlation

with milk transformation practices are limited. Through a One

Health-based study integrating knowledge from researchers

(biology, epidemiology, economics, food technology, social science) and

knowledge driven from NGOs and local dairy stakeholders, we

aimed to identify the technological role of Sii and assess the

potential health risk linked to these bacteria in order to promote

the local market of the fermented products.

BACKGROUND

METHODS

• Cell counts per milk type & collection stage (Log10CFU/mL)

- Producers’ milk: Unfermented milk = 3.3 ; Fermented milk = 6.9

- Collectors’ milk: Unfermented milk = 5.4 ; Fermented milk = 7.1

- Vendors’ milk: Unfermented milk = 3.1 ; Fermented milk = 6.4

• Microbial diversity & Prevalence of bovis bacteria

• Sii are adapting to the dairy environment by acquiring new

gene (lacS/lacZ) from native lactic acid bacteria (LAB) and are

progressively losing their pathogenicity

• Co-existence of evolving 95.8% novel dairy-adapted + non-

adapted Sii strains and 4.2% of strains closed to potentially

pathogenic clades

• Sociocultural practices and environmental conditions affect

product properties, confirming the environmental origin of Sii

and the non-compliance of processing practices with basic

hygiene standards

• Impact on the development of dairy sector

- Creation of 05 Cooperatives and gathering of the five in a “Union”

- Basic investments (Milk Pasteurizer, Milk kiosks, Cooperative’s offices,

Renewal of milk collection materials)

- Sustainable transformative hygiene practices

- Production of supplementation food for the animals

• Women (92.3% of vendors) make more profit (€268/month)

than men (producers, collectors)

RESULTS

This study conducted at human, animal and environment interface

has shown that production practices and environmental conditions

favor the introduction of the putative Streptococcus bovis bacteria

in artisanal dairy products and support in-depth investigations of

the ecology of the Sii in the dairy environment as well. Integrated

transdisciplinary knowledge from scientists and non-scientists has

driven transformative actions implemented by the dairy actors.

This highlights the impacts of a One Health-based approach on

the development of the local dairy sector. As such, organization

and capacity building of the dairy actors with regards to the

improvement of the quality and the quantity of the local milk

enhance economic and social empowerment (benefits, food

security, gender), competitiveness of the local dairy, and induce

sustainable changes on the production practices.
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(II)  Production 

survey

assess knowledge
→ 30 Milk Producers

→ 30 Milk Collectors

→ 13 Milk Vendors

(I)  Microbiological & 

Biochemical analyses

→Coccoid LAB (M17 agar)

→ (Gram+, Cat-) tests

→Quality checking

→Antibiotic residue

(IV)  Molecular characterisation

→ DNA extraction + optimisation + 

purification

→ 16S Multiplex PCRs (1100bp

fragment)

→ 16S rRNA + Whole Genone

Sequencing (n = 42)

→ Population structure MLST (lacS/lacZ 

adaptation)

Scientific outcomes &

Benefits to stakeholders

Cross-sectional One Health based study at the Human-

Animal-Environment interface in the milk supply chain

652 Samples (Human 28, Animal 227, Environment 154, Milk 243)

(III)  Workshops & 

Trainings (NGOs)

→ Hygiene practices

→ Supplementation

→ Organization

→ Management

Data analyses

Fig 1. Science-based milk testing Fig 2. Milk Pasteurizer Fig 3. Modern milk kiosk in Korhogo
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