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ENABSTRACT

The transmission of diseases through milk is more frequent
among people who consume it raw. This study aims to evaluate the
microbiological quality of raw cow's milk, with the goal of
contributing to the preservation of consumer health. To achieve
this, a survey was first conducted among 20 farmers, 45 vendors,
and 70 consumers. Physicochemical and microbiological analyses
were then carried out using conventional methods on 45 samples
from farms and 27 from markets. Results show that 60% of the
cows milked were between 4 and 6 years old. Sixty percent of the
cows were fed with grass and organic matter. Milking was entirely
manual, with volumes ranging between 6 and 10 litres (60%).
Boiling milk is the most commonly used preservation technique
(80%). More than 70% of respondents preferred raw milk for its
taste (40%) and nutritional quality (25%). Samples taken from
farms showed better compliance with standards for pH, titratable
acidity, total dry matter and density. An increase in microbial
loads was observed from farm to market: 6.8t0 8.7 x 10* CFU/mL;
1.2 to 1.5 x 10° CFU/mL; 2.8 to 5.2 x 10 CFU/mL; 1.5 to 1.7 x 10?
CFU/mL, respectively for FAMT, CT, E. coli and S. aureus. ASR and
Salmonella were not detected, which complies with standards.
Training in hygiene and food safety is necessary to ensure the
hygienic quality of raw milk.

Keywords: milk cow, quality, microbiological, physicochemical, Céte d'Ivoire.

INTRODUCTION

Milk is a highly nutritious food. It is rich in proteins,
carbohydrates, fats, vitamins and minerals. It contains nearly all
nutrients essential for humans and represents an important
source of dietary energy. Its consumption can significantly
contribute to meeting recommended nutritional needs [1].

Milk plays an essential role in dietary habits worldwide and
holds an important place in the culinary traditions of many
African countries. Itis consumed as a hot or cold beverage and is
used in the preparation of many food products (cheese, butter,
yogurt, etc.). [2].

West African milk production is about 2.8 million tons,
representing around 7% of Africa's total production. More than
64% of this production comes from Mali (28%), Niger (23%)
and Mauritania (13%) [3]. In Cote d'Ivoire, production is mainly
from cattle and was estimated at 34,000 tons in 2025, covering
only 15% of national milk consumption. The northern region of
Coted'Ivoire is the main production area.

Each year, the country imports more than 85% of its milk
consumption to meet domesticdemand [4].

In addition to the production deficit, challenges of preservation
and microbiological quality arise. Milk is highly perishable due
to its chemical composition, high water content, and near-
neutral pH, making it an ideal medium for microbial growth.
Raw, unpasteurized milk is susceptible to contamination from
environmental or animal sources during milking, especially in
artisanal production systems [5, 6]. Raw milk can therefore be a
potential vector of foodborne diseases. Symptoms after
consuming contaminated milk include diarrhea, vomiting, fever
and stomach cramps [7].

In Cote d'Ivoire, data on hygiene practices from milking to
consumption and microbial contamination of milk are limited,
hinderingrigorous risk assessment. Yet, consumers—especially
in production zones like the Poro region—prefer raw milk for
socio-cultural reasons, taste and perceived health benefits [8, 9].
Under these conditions, consumption may pose a danger to
consumers.
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It is therefore important to ensure raw milk of good hygienic
quality. This study, conducted in Korhogo, one of Cote d'Ivoire's
main milk-producing areas, aims to evaluate the
physicochemical and microbiological quality of raw cow's milk
to help preserve consumer health.

MATERIALS AND METHODS

Study Area

This study was conducted in Korhogo (Latitude: 9.4580°N,
Longitude: -5.6295°W) from April 2 to June 10, 2025. Korhogo is
the main city in northern Cote d'Ivoire and the capital of the Poro
region. Its area is 12,500 km? and its population is estimated at
440,926 (Figure 1) [10]. It is one of the country's main cow's
milk production centres.

Biological Material

The biological material consisted of raw cow's milk collected
from three farms and three markets (Dem, Koko, and Delafoss)
(Figure 2).
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Figure 2: Photographs of raw cow's milk during milking and sale on the market

Methods

Surveys of Farmers, Vendors and Consumers

Surveys were conducted through interviews using a
questionnaire with open-ended questions. Topics included
hygiene conditions and other factors affecting milk quality
during milking, sale, and consumption. Respondents were
selected using purposive sampling. Data collection was done
with the Kobotoolbox application via Kobocollect on mobile
phones. In total, 70 consumers, 45 vendors (15 per market), and
20 farmers participated.

Sampling

Sampling was also purposive. A total of 45 samples were
collected during manual milking in three farms (15 per farm)
and 27 samples from vendors in three markets (9 per market).
Samples were collected in sterile 150 mL screw-cap bottles, in
duplicate: one for physicochemical analysis and one for
bacteriological analysis. Samples were taken under real milking
and selling conditions, labelled, placed in ice-filled coolers, and
transported to the laboratory within 30 minutes.

Physicochemical Analyses

The physico-chemical analyses focused on determining pH,
density, titratable acidity and total dry matter content.

An electronic pH meter (HI 8010) was used to measure the pH of
the samples. After calibration with buffer solutions of pH 4 and
7, the electrode was rinsed with sterile water and then
immersed in the milk sample. The pH value was read directly
from the pH meter dial once the data had stabilized [11].

The determination of titratable acidity (TA) was based on the
titration of lactic acid with sodium hydroxide (NaOH) (1/9N) in
the presence of phenolphthalein (1%) as a color indicator. The
resultwas determined by applying formula 1.

The total dry matter content (TDM) was determined according
to the method described by Otmane et al. (2022) [12]. A volume
of 5 mL of milk was introduced into a pre-weighed capsule, then
dried at 105 °C for 2 hours in an oven until a constant mass was
obtained. After cooling, the capsule was weighed again. The
TDM content, expressed in g/L, was calculated using formula 2.
The density of the milk was determined using a thermo-
lactodensimeter according to Lankri, (2024) [11].
Measurements were carried out at 20 °C after immersing the
instrumentin amilk sample free of foam and air bubbles.

Titrable acidity = Vx10 (D°) (1)

A : titrable acidity, V : volume in mL of sodium hydroxide
solution (Dornicsoda).

EST= (M'- M0) /M x 1000 )

EST: Total Dry Extract, My: the mass of the empty capsule, M: the
mass of the milk before oven-drying (without the capsule), M":
the mass of the capsule with the milk after oven-drying.

Microbiological Analyses

Serial decimal dilutions were performed according to 1SO
6887/2017. Enumeration of total mesophilic aerobic flora
(TAMF) was carried out on PCA agar according to ISO 4833-
2:2013, and enumeration of total and fecal coliforms was
performed on VRBL agar according to ISO 4832-1:2006.

Yeasts and molds were enumerated by surface spreading on
Sabouraud agar with chloramphenicol, following NF ISO
6611:1996. Enumeration of presumptive Staphylococcus aureus
strains was performed by surface spreading according to NF-
V08-057-1 on Baird Parker medium enriched with egg yolk and
potassium tellurite.

Detection of sulfite-reducing anaerobes (SRA) was carried out
according to ISO 15213:2003 in tubes containing TSN medium.
Selective chromogenic TBX agar was used for enumeration of 8-
D-glucuronidase-positive Escherichia coli according to NF I1SO
16649-1.

For Salmonella detection, chromogenic RAPID'Salmonella agar
was used accordingto ISO 16140-2:2016.
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Calculation of Microbial Load
The microbialload was determined using formula 3 of ISO 7218

N=)}C/V.d (n1+0,1n2) (2)

XC : sum of colonies on all plates from the two successive
dilutions ; V: volume of the inoculum applied to each plate in
milliliters; n1 and n2: number of plates respectively for the first
and second dilution considered; d: dilution factor of the first
dilution taken into account.

Statistical Treatment of Data

Analysis of variance (ANOVA) was performed using Statistica
software version 7.1 to evaluate differences in physico-chemical
parameters and microbial loads. When a significant difference
was observed between the values of the studied parameter,
mean ranking (homogeneous groups) was carried out using the
Newman-Keuls test. The significance threshold (a) was set at
0.05.

RESULTS

Survey Results

AmongFarmers

The data from the survey conducted among farmers are
presented in Table I. More than 60% of the cows milked were
between 4 and 6 years old. They were mainly fed with grass and
organic matter (60%). Milking was carried out entirely by hand,
with only one milking per day (80%). The daily volume of milk
obtained ranged between 6 and 10 litres in 60% of cases. In
more than half of the farms (65%), milk from different cows was
mixed. All cows had received doses of antibiotics (100%), and
90% were vaccinated.

Tablel: Data from survey among farmers

Parameters Category Number (N=20) Percentage (%)
i 20-29 12 60
Farmer’s age
Above 30 08 40
1-3 04 20
Age of cows 4-6 12 60
6-9 04 20
Grass only 04 20
Feeding Organic matter only 04 20
Grass + organic matter 12 60
Number of Once 16 80
ki
mifings per Twice 04 20
day
e 2-5 04 20
Mllkm.g Volume 6-10 12 60
(Litres)
10-20 04 20
YES 20 100
Mixing of milk -
Same species 13 65
) Manual 20 100
Type of milk -
Industrial 00 00
Medical Antibiotic 20 100
treatment Vaccine 18 90
administration Antibiotic and Vaccine 19 95
Among Market Vendors

The data from the survey conducted among vendors was
presented in Table II. More than 80% of the vendors were
supplied by farmers or their wives. For unsold milk, boiling is
the most commonly used preservation technique (80%). The
selling price applied is 600 FCFA per litre in 70% of cases. Milk is
stored in jerrycans and displayed in basins or calabashes during
sale.

TablelIl: Data from survey among vendors

Parameters Category Number (N=45) Percentage (%)
18 -24 09 20
Age (years) 25-34 27 60
Above 35 09 20
Supply Farm 09 20
source Market 36 80
Date of sale 27 60
Supply date -
Previous day 18 40
Storage Jerry can, basin or calabash 41 91.1
during sale Others 04 08.9
Preservation Boiling 36 80
technique for Refrigeration 05 111
unsold milk Fermentation 04 08.9
Price per 500 14 31.2
litre 600 31 68.8

Among Consumers

The surveyed consumers were predominantly female (66%).
The age group 20 to 29 years represented 43%. More than 70%
of respondents preferred raw cow's milk to industrially
processed fresh milk. This preference was motivated by taste
(40%) and nutritional quality (25%). The majority (60%)
reported consuming raw cow's milk at least once a week (Table
I).

Table IlI: Data from the survey among consumers

Parameters Category Number (N=70) Percentages (%)
Feminine 46 65.7
Gender -
Masculine 24 34.3
10-19 25 35.7
Ages (years) 20-29 30 42.9
Above 30 15 21.4
Type of milk Raw milk 49 70
Industrial milk 21 30
Taste 28 40
Reasons for consuming Quality 17 24.2
raw milk Availability 11 15.7
Price 14 20.1
Type of treatment None 39 55.7
before consumption Boiling 31 44.3
Frequency of Day 21 30
consumption Week 42 60
Month 7 10

Physicochemical parameters of the samples

The physicochemical parameters of the samples are presented
in Table IV. The mean pH values of samples from Farm 2 (6.57),
Market 1 (6.50), and Market 3 (6.57) were lower than the
standard (6.6-6.8). A significant difference at the 5% threshold
was observed between the pH of samples from Farm 2 and
Market 1 compared to the other samples.

The mean titratable acidity of samples from Market 1 (23.5 °D)
and Market 3 (28.5 °D) were well above the standard values
(16-18°D). Only the samples from Market 2 showed a titratable
acidity value significantly different at the 5% threshold. Overall,
the titratable acidity of market milk was higher than that of farm
milk (p >0.05).

The total dry matter (TDM) content of the samples ranged
between 14.13% and 29.84%. These values were higher than
the standard, which is setat 13% for raw milk TDM.

The density values ranged between 1.02 and 1.226. Samples
from Market 1 and Market 3 had mean densitiesof1.22 and 1.21,
respectively. These values were higher than those of quality
cow's milk (1.028-1.035). No significant difference at the 5%
threshold was observed between the TDM and density values of
the analyzed samples.
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Table IV: Physicochemical parameters of the analyzed milk samples

pH Titrable acidity (°D) EST (%) Density
Farm 1 6.66+0.02 18.16+2.022 20.7+3.43 1.020.008
Farm 2 6.57+0.04 17.5%2.52 28.1£1.77 1.080,09
Farm 3 6.66£0.01¢ 16.16+3.88b 22.67+5.8° 1.03+0.0092
Market 1 650 + 007 235 £3.77% 2.96 + 11.412 1.226 +0.282
Market 2 6.68 £ 0.02 165 + 1.73 14.13 £ 1.19 1.049 + 0.004
Market 3 6.57 + 0.03 285 £ 3.042 29.84 * 6.83 1.214 +0.203¢
Standard values 6.6 - 6.8 16-18 10-13 1.028 - 1.035
Means assigned the same letter in the same column are not statistically different at the 0.05 threshold.
Microbiologicalloads Samples from markets
Farm samples The results of microbiological analyses of raw milk samples

The microbiological loads of samples from the farms are
presented in Table V. The loads ranged between 4.45 x 10 and
8.2 x 10® CFU/mL. Samples from Farm 1 had the highest mean
load of total mesophilic aerobic flora (TMAF) at 8.2 x 103
CFU/mL. A significant difference (p < 0.05) was observed
between the mean TMAF load of Farm 2 (4.45 x 10° CFU/mL)
and those of Farms 1 and 3. The TMAF loads were below the
threshold set by microbiological criteria (10° CFU/mL).

The total coliform loads ranged between 9.86 x 10% and 1.44 x
103 CFU/mL. Samples from Farm 3 were the most contaminated
with total coliforms (1.44 x 102 CFU/mL). Samples from Farms 2
and 3 exceeded the guideline value (10° CFU/mL). For E. coli,
samples from Farm 3 had the highest mean load (4.22 x 102
CFU/mL), but this was below the guideline value (10 CFU/mL).
The mean loads of Staphylococcus aureus ranged between 1.12 x
10° and 1.83 x 10® CFU/mL. These values were above the
threshold (10% CFU/mL). Samples with the highest yeast and
mold counts came from Farm 3 (1.48 x 10 CFU/mL). Only
samples from Farm 1 complied with the microbiological criteria
(103 CFU/mL).

Anaerobic sulfite-reducing bacteria and Salmonella were not
detected. These absences are consistent with microbiological
standards.

No significant difference (p > 0.05) was observed among the
three farms for total coliforms, E. coli, Staphylococcus aureus,
and yeastand mold loads.

Table V: Microbial load of samples from farms

collected from markets are presented in Table VI.

The total mesophilic aerobic flora (TMAF) loads ranged
between 7.14 x 103 and 1.06 x 10* CFU/mL. These values were
below the threshold set by the standard (10° CFU/mL).

The total coliform loads ranged between 1.32 x 10% and 1.65 x
103 CFU/mL; these values were above the limit of 10° CFU/mL.
Samples from Market 2 were the most contaminated with total
coliforms (1.65 x 103 CFU/mL).

The E. coli contamination loads (4.49 x 10% to 6.27 x 102
CFU/mL) were below the guideline value (10° CFU/mL) set by
microbiological criteria.

For Staphylococcus aureus, contamination loads ranged
between 1.5 x 10° and 1.81 x 102 CFU/mL. None of the samples
complied with the threshold (10% CFU/mL).

For yeasts and molds, Market 2 samples were the most
contaminated, with a mean load of 1.46 x 10 CFU/mL. Only
samples from Market 3 had loads below the microbiological
criteria (10% CFU/mL).

No significant difference (p > 0.05) was observed among the
markets for total coliforms, E. coli, Staphylococcus aureus, and
yeasts/molds, except for yeasts and molds where differences
were noted. Anaerobic sulfite-reducing bacteria and Salmonella
were notdetected in the analyzed samples.

UFC/mL Farm 1 Farm 2 Farm 3 CM

FAMT 8.2x103 + 1.65x10% 4.45x103 + 1.81x102> 7.86x103 + 1.50x1032 105

CT 9.86x102 + 3.22x1022 1.17x103 + 4.59x102 1.44x103 + 7.04x10% 103

E. coli 2.40x10% + 1.04x10% 1.86x102 + 4.52 4.22x10% + 2.86x10% 103

S. aureus ( 1.,68x103 + 4.77x1022 1.12x103 + 1.04x1022 1.83x103 + 5.77x102% 102

Levand M 9.54x102 + 1.36x102 1.41x103 + 2.27x10% 1.48 x103 + 2.95x10% 103
ASR ND ND ND Absent
Salmonella ND ND ND Absent

FAMT: Total Mesophilic Aerobic Flora; CT: Total Coliforms; E. coli: Escherichia coli; Yeasts & Molds: Yeasts and Molds; ASR: Anaerobic Sulfite-Reducing bacteria; CM: Microbiological Criteria; ND:
Not Detected. In the same row, means assigned the same alphabetical letter are not statistically different at the 5% threshold.

Table VI: Microbial load of samples from market

UFC/mL Mark 1 Mark 2 Mark 3 CM

FAMT 1.06x10% + 7.27x102 8.54x103 + 3x1032 7.14x103 + 2.23x103a 105

CT 1.32x103 + 1.72x10% 1.5x103 + 1.77x1022 1.47x103 + 2.59x10% 103

E. coli 4.49x10% £ 3.1x1012 6.27x10% £ 3.18x1022 4.69x102 £ 2.49x1022 103

S. aureus 1.81x103 + 5.86x102 1.5x103 + 3.18x10% 1.66x103 + 4.95x102 102

LevetM 1.32x103 + 9.5x1012 1.46x103 + 8.6x1012 9.34x102 + 1.16x102%" 103
ASR ND ND ND Absent
Salmonella ND ND ND Absent

Means assigned the same letter in the same row are not statistically different at the 0.05 threshold
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Comparison of physicochemical parameters of samples
from farms and markets

The samples from the farms had mean values of pH (6.63),
titratable acidity (17.40 °D), and density (1.04) that were
consistent with the guideline values for quality raw milk.
Overall, the physicochemical parameters of the market samples
did not meet the criteria for quality raw milk (Table VII).

Table VII: Comparison of physicochemical parameters of samples from farms and
markets

pH AT EST Density
Farm 6.63 17.42 23.89 1.04
Market 6.58 22.83 23.97 1.163
Standard values 6.6-6.8 16-18 10-13 1.028-1.035

Comparison of contamination levels between farm and
marketsamples

The samples from the markets had higher levels of
contamination in TMAF, total and thermotolerant coliforms, and
Staphylococcus aureus compared to the samples from the farms
(Figure 3). An increase in loads was observed from 6.8 x 10* to
8.7x10*CFU/mL; 1.2 x 103to 1.5 x 10® CFU/mL; 2.8 x 10?t0 5.2
x 102 CFU/mL; and 1.5 x 10 to 1.7 x 10® CFU/mL respectively
for TMAF, CT,E. coli,and S. aureus from farm to market.
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Figure 3: Comparison of contamination levels of samples from farms and markets

Frequency of contamination of samples by germs

The frequencies of contamination of the samples by germs are
presented in Table VIII. All the samples analyzed were
contaminated by TMAF. The contamination frequencies for total
coliforms were 58% and 76% respectively for the samples from
farms and markets. More than 81% of the samples from farms
were contaminated by Staphylococcus aureus. E. coli (40% and
48%) and fungal flora (33% and 34%) were present in less than
half ofthe samples.

Table VIII: Frequency of contamination of samples by germs

Farm (%) Mark (%)
FAMT 100 100
CT 58 76
E. coli 40 48
S. aureus 54 81
LevetM 33 34
ASR 00 00
Salmonella 00 00

DISCUSSION

Knowledge of certain physicochemical parameters and the
microbial load of raw milk makes it possible to assess its
preservation and quality.

The pH of samples from farm 2 and markets 1 and 3 are lower
than the pH values (6.66 - 6.8) of cow's milk considered fresh.
The drop in pH in some samples could indicate the onset of
fermentation. A study conducted by Gondimo et al. (2024) [13]
on the physicochemical quality of milk in Moundo, Chad,
showed that only 26.67% of the samples complied with the pH
standard. The pH of raw milk is influenced by the lactation cycle,
feeding, the health status of the cows, and the freshness of the
milk, etc. [14].

The samples from the farms show better conformity with the
values oftitratable acidity (15-18°D) for fresh milk. The average
titratable acidity of the samples from markets 1 (23.5°D) and 3
(28.5°D) is well above the standard. An increase in titratable
acidity would indicate poor preservation of the milk. The
titratable acidity values of the samples from the markets are of
the same order of magnitude as those obtained by Gondimo et
al., 2024 [13] (19,92°D - 27,42°D) in a similar study conducted
in Chad. According to Lewis (2022) [15], there is no strict
equivalence relationship between pH and the titratable acidity
of milk. Indeed, two samples may present the same pH while
having different titratable acidities, and vice versa. This lack of
correspondence was also observed in the present study. For
Lankri (2024) [11], an increase in the titratable acidity of milk
indicates lactic fermentation, the presence of colostrum, or
mastitis.

Regarding density, the samples from markets 1 and 3 have
average densities higher than those of quality cow's milk (1.028
and 1.035) at 20 °C. The variation in density between the
samples can be explained by the cows' diet and by fraudulent
practices of the vendors. The density values obtained are close
to those reported by Ambaye et al. (2026) [16], who found an
average density of 1.029 in their study. The variability of milk
density can also be explained by the breed of the animal and its
diet[17].

The determination of Total Dry Extract (TDE) makes it possible
to evaluate the quality of milk. It helps to identify whether there
has been excessive addition of water to the milk [18]. The
analyzed samples appear richer in dry matter since the values
determined range between 14.13% and 29.84%. This richness
in TDE can be explained by the low milking volumes, oscillating
between 6 and 10 liters for 60% of the cows. According to Diao
(2000) [19], an increase in the TDE content is explained by the
cow'slow milk production.

The microbiological analysis of cow's milk helps to prevent the
risks of foodborne infections [20]. In this study, spoilage
microorganisms (total mesophilic aerobic flora (TMAF), total
coliforms (TC), yeasts, molds) and potentially pathogenic
microorganisms (Escherichia coli (EC), Staphylococcus aureus,
sulfite-reducing anaerobes (SRA), and Salmonella) were
investigated.

Milk samples from the markets are more heavily loaded with
microorganisms than those from the farms. The mixing of
freshly milked milk and its transport in containers at
inappropriate temperatures could explain the difference in
microbial load between the farm and market samples. The
results obtained are consistent with those of Yuen et al. (2012)
[21], who reported a significant increase in total flora, rising
from 5.08 * 0.05 to 5.96 * 0.12 log CFU/mL between the farm
and the collection center. The authors attributed this increase to
poor hygiene conditions of the containers used for milk
collection and transport, as well as to storing the product at
temperatures above 4-5 °C. Furthermore, Abd et al. (2009) [22]
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suggest that mixing freshly milked milk with milk from the
previous day is also a factor likely to increase bacterial
proliferation in raw milk.

The TMAF loads are below the threshold value of 10° CFU/mL.
The results are lower than those obtained by Niang et al. (2020)
[23] (2.8 x 10° CFU/mL). TMAF provides information on the
hygienic quality of raw milk, the hygiene conditions during
handling, and the health status of the animal, particularly the
udders [24].

The total coliform loads in the samples range from 9.86 x 10? to
1.44 x 103 CFU/mL for the farm samples and from 1.32 x 103 to
1.65 x 103 CFU/mL for the market samples. For most of the
samples, these loads exceed the standard (10 CFU/mL).
Inadequate preservation and exposure of milk during market
sales may explain these contamination levels. The loads are
similar to those reported by Sabrina and Selma (2020) [25],
whichwere around 103 CFU/mL.

The E. coli loads are highly variable but remain below the
standard of 10® CFU/mL. Aouadh et al. (2024) [26] reported
average loads of4.51og;o CFU/mL of E. coliin raw milk.

The average Staphylococcus aureus load in all analyzed samples
is above the standard. Contamination of raw milk could be
attributed either to mastitis in the producing animals or to
contamination occurring during milk handling. Sissoko et al.
(2023) [6], in their study on milk quality in Bamako (Mali),
found Staphylococcus spp contamination in 15.4% of the
samples analyzed. In contrast to our results, Staphylococcus
aureus was absent in all milk samples analyzed by Niang et al.
(2020) [23]. Staphylococcus aureus is the pathogenic
microorganism most often implicated in cases of collective
foodborne intoxications (TIAC) from milk and dairy products. It
causes nausea, vomiting, diarrhea, abdominal pain and
headaches[27].

The fungal load ranged from 9.54 x 102 to 1.48 x 10% CFU/mL
and from 9.34 x 10? to 1.46 x 103 CFU/mL for the farm and
market samples, respectively. Poor hygiene during milking and
market dust may explain this fungal presence. These values are
higher than those found by Elysée et al. (2024) [28], which
ranging from 05 CFU/mL t04.9.102CFU/mL. According to
Kumar and Patyal (2024) [29], fungal flora originates from poor
hygiene conditions during handling and from ambient air.

In this study, SRA and Salmonella were not detected, which is
consistent with the standard. Our results corroborate those of
Niang et al. (2020) [23]. These authors reported a total absence
of Clostridia and Salmonella in the milk analyzed. The absence of
these pathogenic germs is a positive indicator of the
microbiological quality of milk, as Clostridium spp. and
Salmonella spp. are frequently involved in cases of food
poisoning [30].

The widespread use of antibiotics by farmers increases the risk
of finding antibiotic residues and resistant microorganisms in
milk [31]. Although appreciated, the consumption of raw milk
presents major health risks. Indeed, without pasteurization,
microorganisms present in milk or introduced during and after
milking may pose a risk to consumer health. Pathogenic
Escherichia coli, Salmonella spp., and Staphylococcus aureus,
often present in milk, are implicated in severe gastrointestinal
disorders[32].

CONCLUSION

This study aimed to evaluate the physicochemical and
microbiological quality of raw cow's milk, with the goal of
contributing to the preservation of consumer health.

The samples collected from farms showed better conformity of
physicochemical parameters compared to those from markets.
These results reflect a possible degradation of quality in
markets linked to handling and storage conditions along
distribution circuits. All samples analyzed were contaminated
by TMAF, total coliforms, E. coli, Staphylococcus spp., and yeasts
and moulds. However, the market samples were more
contaminated than those from farms. In this study, SRA and
Salmonella were not detected, which is consistent with the
standard. Raw milk deteriorates along the circuit from farm to
consumer.
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