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Fermentation, Microbiological quality, titratableacidity and microbiological tests werecarried out in
Milk, Abobo (Abidjan, Cote d’Ivoire) accordance with standard and referenced standards. The main results of
this research showed tha tdairy productshad a pH rangingfrom 4.1 + 0.2
to 4.3 £ 0.3 for milk, and between 4.1 + 0.1 and 4.6 £ 0.1 for “degué”.
The titratableacidity of the milksampleswere all below 120 °D,
thusshowingthattheywerekept cold. The microbiologicalevaluation of
milk and “degué”samplesfromvariousbakeries ("Pain choco", "Paris
baguette", "Ble dore", "Samake" and "Abobo gare") revealed Poor micr
obiologicalquality. In fact, in most cases, weobservedthat the level of
microorganisms exceeded the established standards. All samplesanalyz
edshowed a significan tpresence of total coliforms, Escherichia coli,
Listeria monocytogenes, and Staphylococcus aureus.However, none of
the milk and “degué”samplestestedshowed the presence of Samonella.
It is important to note thatregularconsumption of theseproducts, which
are highlyprized by the population, could pose a significanthealthrisk to
consumers.
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Introduction:-

Dairyproducts are an important category of foodmainlyderivedfrom the milk of animalssuch as cow, goat, sheep etc.
(Codex Alimentarius, 2011). Dairyproducts have a significant place in the humandiet due to theirrichnutrient
content, includingproteins, fats, vitamins and mineralssuch as calcium, whichis essential for healthyteeth and bones
(Fink, 2020). Amongthesedairyproducts, milk and “degué” are widelyconsumedfoods in Africa, particularly in Cote
d'Tvoire (Pale, 2006; Koffi, 2022). In the popular communes of Abidjan such as Abobo, almost all modern

bakeriesselltheseproducts.
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Milk, an essential source of proteins, vitamins, and minerals, can beexposed to contamination during the
manufacturing process, transportation, or handling (Swotantra, 2025). Similarly, “degué”, a
traditionallyfermentedproduct made fromcereals (often millet or couscous), can
undergomicrobiologicalalterationsthatcould compromise itsfoodsafety (Zinzendorf et al., 2009).

In a contextwherefoodborneillnessesrepresent a public health issue, assessing the quality of theseproductsis
essential. A rigorousanalysis of physicochemicalparameters, such as pH, density, and fat content, as well as
microbiological aspects, such as the presence of pathogenicgerms (coliforms, Salmonella, etc.), ensurestheir
compliance withfood standards.

The overall objective of thisstudyis to assess the acidity and microbiologicalquality of artisanal milk and“degué”sold
in the Abobo municipalities in order to identifypotentialrisks for consumers. The aimwas to determine the
titratableacidity and pH of milk and “degué”, identifymicrobiological contaminants, and compare the
resultsobtainedwithcurrentquality standards.

Biological Materials:-

This studywasconductedusingbottles of milk and “degué”(Figure 1), purchasedfrombakeries in Abobo (Abidjan,
Cote d’Ivoire). Theseproducts, obtainedfrom five bakerieslocated in thislocality, wereplaced in a
coolerbeforebeingtransported to the microbiologylaboratory at Nangui ABROGOUA University for subsequent
analyses.

Figure 1:-Photograph of a sample of bottles of milk and “degué”.

Technical equipment:-

The technicalequipmentused for thisworkconsisted of microbiology and biochemistrylaboratoryequipment for
isolating and enumeratingmicroorganisms. The culture medium (PCA) wasused for the enumeration of Total
MesophilicAerobic Flora (TMAF) and Baird Parker agar wasused for the enumeration of Staphylococcussp. Total
and fecalcoliforms (Escherichia coli) wereenumeratedusingTryptone Bile Deoxycholate culture medium. Buffered
Peptone Water brothwasused to prepare the stock solution and the various dilutions.

Methods:-

Presentation of the study area

This studywascarried out in the communeof Abobo, located in the northern district of Abidjan, Cote d'Ivoire (Figure
2). As part of thisresearch, five bakerieslocated in differentneighborhoods of the commune weretargeted for milk
and “degué”’samples. Thesewere*Paris Baguette”, “Ble Dore”, “Pain Choco”, “Gare bakery”, and “Samakebakery”.
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Figure 2:-Map of the city of Abidjan showing the geographical position of the commune of Abobo.

Sampling

Samples of milk and “degué’werecollectedfromvariousbakerieslocated in the commune of Abobo. Five (5)
bakerieswererandomlyselected. Afterdelivery of the products by the suppliers, three (3) bottles of milk and three (3)
bottles of “degué”werepurchased and placed in a cooler at eachbakery. Werepeated the experiment five times to
ensure the reliability of our data. In total, weconducted five sampling sessions over a period of one and a halfmonths
at eachbakery, taking six bottles (three of milk and three of “degué”) fromeachbakery and for eachdelivery. In total,
thisstudywasconductedwith 75 bottles of milk and 75 bottles of “degué”. It is important to
emphasizethatafterpurchase, the bottles are placed in a coolerso as not to break the cold chain and then sent to the

microbiologylaboratory of Nangui ABROGOUA University for the various analyses.

Physicochemical analyses of milk and “degué” :-

pH determination

The pH of the milk and “degué”sampleswasdeterminedusing the methoddescribed in the international standard (ISO
11289:1993). For thisanalysis, a pH meter (Mettler Toledo, Switzerland) previouslycalibratedwith a pH 7 buffer

solution wasused. The electrodewasthenimmersed in a beakercontaining 10 mL of milk and “degué”, and the pH
value wasreaddirectlyfrom the meter's display.

Determination of titratable acidity

The acidity of milk, “degué”, or a dairyproduct corresponds to the amount of lacticacidformed by the transformation
of lactose under the action of lacticacidbacteria. Titratableaciditywasdetermined by titration with sodium hydroxide
(NaOH) solution in the presence of phenolphthalein as a colorindicatorusing the international standard (ISO/TS
11869:2012). A 10 mL samplewastakenfromeachsample. Three drops of phenolphthaleinwerethenaddedunder
constant stirring. The titration wasperformed at room temperature by addingdropwise the NaOH solution to N/9
until the colorturnedpersistentlypink (equivalent point). The final volume of sodium hydroxidewasthenrecorded.
Aciditywasexpressed in degrees Dornic (1° Dornic corresponds to 0.1 g of lacticacid). Eachsamplewastitrated 3
times. The Dornic degreeisobtainedusing the followingformula:

Avec Co = CxVeqxMac/Vo

C,: sodium hydroxide concentration
Veq:equivalent volume

Mac:molar mass of the lacticacidmolecule
Vo: volume of milk in mL
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Microbiological analysis of milk and “degué”:-

The microbiologicalanalysis of artisanal milk and “degué”’sold in Abobo bakeriesisbased on techniques for counting,
isolating, and identifyingmicroorganismsthat can affect theirhygienic and nutritionalquality. The identification of
thesemicroorganismsconstitutes the qualitative aspect of the analysis, determiningtheirpresence or absence.
However, the enumerationisbased on counting colonies after culture, followed by a calculationmethod,
whichprovides a quantitative assessment of contamination.

Preparation of stock solution and dilutions

Stock solutions wereprepared by combining 225 mL of buffered peptone water with 25 mL of milk and “degué”.
The resulting mixture washomogenized and thenallowed to stand for 15 minutes to allowreactivation of the
microorganisms. Startingfrom the stock solution, decimal dilutions were made until a final dilution of 10™*
wasobtained. To achievethis dilution, 1 mL of the stock solution wasextractedusing a graduated pipette and mixed
with 9 mL of buffered peptone water, resulting in a dilution of 10'. Subsequently, 1 mL of this first dilution
waspouredintoanother tube containing 9 mL of buffered peptone water to achieve the 1072 dilution, and so on
(Coulibaly et al., 2015).

Detection and enumeration of total coliforms and Escherichia coli

The detection of total coliforms and E. coliwascarried out using the methoddescribed in the standard (ISO 16649-
2:2001). From the decimal dilutions, asepticallyremove 1 mL of each dilution and inoculateitintoempty,
previouslyprepared and numbered Petri dishes. Approximately 15 mL of Tryptone Bile Deoxycholate medium
waspouredintoeach Petri dish, previouslycooled in a water bath at a temperaturebetween 44 °C and 47 °C. Then,
thoroughly mix the inoculum with the medium and allow the mixture to solidify, placing the Petri dishes on a cool,
horizontal surface.

Detection and enumeration of Staphylococcus aureus

For the detection of Staphylococcus aureus, ISO 6888-1:2021 wasused. A volume of 0.1 mL of the stock solution
and each dilution wereinoculated per line on Petri dishescontaining Baird Parker medium;thenincubated at 37 °C for
24/48 hours. Staphylococcus aureus colonies appeared as black, shiny, convex formations with a clear halo
approximately 2 to 5 mm in diameter.

Detection and enumeration of Listeria monocytogenes

The detection of Listeria monocytogeneswasperformedusing the standard (ISO 11290-2:2017). Itsdetection in milk
and “degué”iscomplex due to theirlow concentration (generallylessthan 10 CFU/mL) and theircompetitionwith the
bacterialmicroflorapresent (Stephanie et al., 2003). The detection of Listeria monocytogeneswascarried out in three
phases : enrichment, isolation, and identification. Enrichmentwasperformed by taking 1 mL of the stock solution and
dilutions, thenaddingit to Half-Fraser broth at 37 °C for 48 minutes. Regarding isolation, itwascarried out by
inoculation on Listeria agar, followed by incubation at 37 °C for 48 hours. Finally, the identification confirmed the

presence of Listeria monocytogenesthroughspecific identification tests.

Salmonella detection and enumeration
The ISO 6579-1:2017 standard wasused to detectSalmonella. Salmonelladetectionisbased on three main steps.

Pre-enrichment in a non-selective liquid medium

A suspension wasprepared by adding 25 mL of milk or “degué”to 225 mL of buffered peptone water. This medium
allows the recovery and multiplication of Salmonellapresent in low concentrations. Incubation wascarried out at 37
°C for 16 to 24 hours (Bachtarziet al., 2015).

Enrichment in liquid selective medium

To specificallypromote the growth of Salmonellawhileinhibitingcompetingbacteria, 1 mL of the pre-enriched culture
wastransferredinto 100 mL of Rappaport-Vassiliadisbroth (Merck, Germany). The incubation process
wasmaintained at 37 °C for 24 hours (Maiworeet al., 2018).

Isolation on solid selective medium

Using a platinumloop, a sample of the enriched culture wasinoculated on Xylose-Lysine-Deoxycholate agar, a
differential medium thatallows the identification of Salmonella. After incubation at 37 °C for 24 hours, colonies
deemed suspect werecharacterized by a redcolorwith a black center (Oumarou et al., 2021).
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Detection and enumeration of total mesophilic flora

The detection of total mesophilic flora wascarried out according to the methoddescribed in the standard (ISO 4833-
1:2013). The analysis of total flora consisted of inoculating 0.1 mL of the stock solution and prepared dilutions on
Petri dishescontaining PCA (Plate Count Agar) medium. Thesedisheswerethenincubated at 30 + 1 °C for 72 + 3
hours.

Statistical analysis:-

Data analyses of the germcounts and the construction of the various tables wereperformedusing EXCEL 16.439
software. The germcounts in CFU/g werepresented as meansexpressed in Log (CFU/g). The pH and acidity values
of the sampleswerealsopresented as means. A one-wayanalysis of variance (ANOVA 1) wasused to compare the
differentmeans. When, for all analyses, the ANOVA concluded a significantdifferencebetween the meanscompared
at the 5% threshold (a < 0.05), the Tukey post-ANOVA test was the mostappropriatehere to highlight the level of
differencebetween the differentmeans in order to rankthem. All thesestatistical analyses wereperformedusing
XLSTAT 2017.02 software incorporated in EXCEL 16.4393.

Results:-

Measured pH and Dornicdegree of milk and “degué”

The pH values of milkrangedbetween 4.1 + 0.2 and 4.3 £ 0.1, whilethose“degué” rangedbetween 4.1 £ 0.1 and 4.6 £+
0.1 depending on the bakery (Table 1). Statisticalanalysisshowed no significantdifferencebetween the pH values of
milk. However, itrevealed a significantdifference at the 5% levelbetween the pH values of the different“degué”
samples. These values are lowerthan the norms for freshmilk, whichnormally range between 6.6 and 6.8. Therefore,

A%

such a low pH indicatesadvanced acidification of the milk and “degué”.

As for the acidity of milk, it varies between 94 + 16.3 and 115 + 30.0 °D, and that of “degué” between 76.6 + 32.7
and 115.2 = 16.2 °D. Theseresults are very high, therefore do not complywith the standard. Milk issaid to befresh if
its Dornic degreeis < 18 °D. Statisticalanalysisshowedthatthereis no significantdifference at the 5%

A%

thresholdbetween the Dornic degree values at all bakeries for bothmilk and “degué”.

Table 1:-pH and titratableacidity of milk and “degué”sold in Abobo bakeries.

Bakeries Milk “Degué”

pH °Dornic pH °Dornic
"Paris baguette" 43+0.1° 106.6 £ 20.8" 42+0.1° 89.2 +23.3"
"Abobo gare" 42+04" 115 +30.0° 41+04° 1152+ 16.2°
"Ble dore" 43+£0.3" 101.6 +£22.5° 46+0.1° 77.4 £ 15.5°
"Samake" 43+£0.2° 107.2 £ 46.9° 43+02™ 76.6 £32.7°
"Pain choco" 41+02° 94 +16.3" 41+0.1° 112 +41.7°

Values in the samecolumnfollowed by differentletters show significantdifferences (p < 0.05). Each value is the
average of the resultsobtained over 15 determinations + standard deviation of thisaverage.

Microbiological analysis

Microbiological tests included Total AerobicMesophilic Flora (TAMF), total coliforms, Escherichia coli,
Listeriamonocytogenes, Staphylococcus aureus, and Salmonella. Enumerationrevealed the absence of Salmonellain
all milk and “degué”’samples.

Total mesophilic aerobic flora

Table 2 presents the total mesophilicaerobic flora (TMAF) counts in the varioussamplesanalyzed. The "Paris
baguette" bakeryrecorded the lowest total mesophilicaerobic flora level (6.89 = 1.43 [Log (CFU/g)]), and the highest
value wasobserved at the "Samake"bakerywith a level of 8.09 + 0.46 [Log (CFU/g)] for the milksamples. Regarding
the “degué” samples, the "Abobo gare" bakeryrecorded the highest value (8.18 + 2.84 [Log (CFU/g)]) and the
lowest value wasobserved at the "Ble dore" bakery (7.63 + 0.72 (Log (CFU/g)). Statisticalanalysis at the 5%
thresholddidnot revealanysignificantdifferencebetween the TMAF values of milk and “degué”. The recordedlevels
are higherthan the standard (< 6 to 7 [Log (CFU/g)]), whichindicates contamination. A total mesophilicaerobic flora
indicatesmicrobialproliferation.

481




ISSN(O): 2320-5407

Int. J. Adv. Res

Table 2 :-Enumeration of FAMT in milk and “degué” sold in Abobo bakeries.

. 13(06), June-2025, 477-486

Bakeries Total MesophilicAerobic Flora Appreciation

[Log (UFC/g)]

Milk “Degué” Milk “Degué”
"Pain choco" 7.73 £1.32° 7.83 +£2.19° UMQ UMQ
"Samake" 8.09 £ 0.46" 7.96+0.57" UMQ UMQ
"Ble dore" 7.81£0.24% 7.63£0.72% UMQ UMQ
"Paris baguette" 6.89 +1.43% 7.72+0.21° UMQ UMQ
"Abobo gare" 7.73 £0.67% 8.18 £ 2.84a UMQ UMQ
Reference criteria [Log (UFC/g)] <6a7

Values in the samecolumnfollowed by differentletters show significantdifferences (p < 0.05). Each value is the
average of the resultsobtained over 15 determinations + standard deviation of thisaverage.
UMQ : UnsatisfactoryMicrobiologicalQuality

Total coliforms

Total coliformspresent in milk and “degué

A%

samplessold in bakeries in the municipality of Abobo exceeded the

standards (< 2 to 3 [Log (CFU/g)]). This indicates probable fecal contamination. The recorded values showed a
significantdifference at the 5% level for total coliforms values in milksamples (Table 3). However, for “degué”
samples, therewas no significantdifferencebetween the recorded values. The "Pain choco" bakeryrecorded the
highest total coliformslevelswith values of 4.40 + 0.40 and 4.55 + 0.88 [Log (CFU/g)], respectively, for milk and

“degué”.

Table 3:-Enumeration of total coliforms in milk and “degué”sold in Abobo bakeries.

Bakeries Total coliforms [Log (UFC/g)] Appreciation
Milk “Degué” Milk “Degué”

"Pain choco" 4.40 + 0.40° 4.55+0.88" UMQ UMQ
"Samake" 4.19 +0.63™ 4.28 +0.33" UMQ UMQ
"Ble dore" 3.69 +0.24™ 3.99+0.57" UMQ UMQ
"Paris baguette" 3.77 +£0.72™ 4.12 +0.50° UMQ UMQ
"Abobo gare" 3.23 +£0.33° 428 +1.10° UMQ UMQ
Reference criteria| Log (UFC/g)] <2a3

Values in the samecolumnfollowed by differentletters show significantdifferences (p < 0.05). Each value is the
average of the resultsobtained over 15 determinations + standard deviation of thisaverage.
UMQ : UnsatisfactoryMicrobiologicalQuality

Escherichia coli

Table 4 presents the Escherichia colicounts in the varioussamplesanalyzed. The recordedlevels are above the

standard (< 1 to 2 [Log (CFU/g)]), indicatingE. coli contamination of milk and “degué

A%

samplessold in bakeries in

the Abobo commune. The "Samake"bakeryrecorded the highestE. colilevel (3.43 £ 0.76 [Log (CFU/g)]), and the
lowest value wasobserved at the "Abobo gare" bakerywith a level of 2.86 + 0.27 [Log (CFU/g)] for milksamples.
Regarding the “degué” samples, the "Pain choco" bakeryrecorded the highest value (3.81 + 1.03 [Log (CFU/g)]) and
the lowest value wasobserved at the "Paris baguette" bakery (3.22 + 0.99 [Log (CFU/g)]).

Table 4:-EnumerationofEscherichia coli in milk and “degué

A9

sold in bakeries in Abobo.

Bakeries Escherichia coli [Log (UFC/g)] Appreciation
Milk “Degué” Milk “Degué”

"Pain choco" 3.29+0.67° 3.81 +1.03" UMQ UMQ
"Samake" 3.43+0.76" 3.50 +0.90" UMQ UMQ
"Ble dore" 3.19+0.57° 3.43+0.99" UMQ UMQ
"Paris baguette" 322+041° 3.22+0.99* UMQ UMQ
"Abobo gare" 2.86+027° 3.38+0.67" UMQ UMQ
Reference criteria [Log (UFC/g)] <la?2

Values in the samecolumnfollowed by differentletters show significantdifferences (p < 0.05). Each
average of the resultsobtained over 15 determinations + standard deviation of thisaverage.
UMQ : UnsatisfactoryMicrobiologicalQuality

value is the
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Listeria monocytogenes

Listeria monocytogenescounts in the varioussamplesanalyzedshowedthat out of the five bakeries, two, namely the
"Samake" bakery and the "Abobo gare" bakery, met the international standard (< 2 to 3 [Log (CFU/g)]) in bothmilk
and “degué”samples. The "Ble Dore"bakeryrecorded the highestL. monocytogeneslevels for bothmilk and “degué”
samples, with respective values of 3.31 £ 0.58 and 3.48 £ 0.53 [Log (CFU/g)]). Statisticalanalysis at the 5%
levelrevealed a significantdifference in L. monocytogenesvalues for the “degué” samples. However, itdid not reveal
a significantdifference at the 5% levelfor the milksamples (Table 5).

Table 5:-Enumeration of Listeria monocytogenes in milk and “degué”sold in Abobo bakeries.

Bakeries Listeriamonocytogenes (Log (UFC/g)) Appreciation
Milk “Degué” Milk “Degué”

"Pain choco" 3.24+0.77° 3.01+0.83% UMQ UMQ
"Samake" 2.87 +£0.94° 2.88+0.79% AMQ AMQ
"Ble dore" 3.31+0.58" 3.48 +£0.53" UMQ UMQ
"Paris baguette" 3.10+0.83" 3.24+0.52% UMQ UMQ
"Abobo gare" 2.81+0.25° 2.65+047° AMQ AMQ
Reference criteria [Log (UFC/g)] <2a3

Values in the samecolumnfollowed by differentletters show significantdifferences (p < 0.05). Each value is the
average of the resultsobtained over 15 determinations + standard deviation of thisaverage.

UMQ : UnsatisfactoryMicrobiologicalQuality

AMQ : Acceptable MicrobiologicalQuality

Staphylococcus aureus

Table 6 presents the Staphylococcus aureuscounts in the varioussamplesanalyzed. The levelsrecordedwereabove the
standard (£ 2 to 3 [Log (CFU/g)]), except for the milksamplesold at the "Samake"bakery,
whichindicatesStaphylococcus aureus contamination of the milk and “degué”samplessold in bakeries in the Abobo
commune. The "Abobo gare" bakeryrecorded the highestS. aureuslevel (3.95 + 0.33 [Log (CFU/g)]), and the lowest
value wasobserved at the "Samake"bakerywith a level of 2.53 £ 0.78 [Log (CFU/g)] for the milksamples. The
milkproduced at the "Samake"bakeryistherefore of acceptable microbiologicalqualityconsideringStaphylococcus
aureus. Regarding the “degué” samples, the "Pain choco" bakeryrecorded the highest value (3.85 + 0.20 [Log
(CFU/g)]) and the lowest value wasobserved at the "Samake"bakery (3.32 + 1.16 [Log (CFU/g)]). Statisticalanalysis
at the 5% leveldid not revealanysignificantdifferencebetween the S. aureusvalues of the “degué”. However, in the
milk, the analysisrevealed a significantdifference at the 5% level for the S. aureusvalues.

A%

Table 6:-Enumeration of Staphylococcus aureus in milk and “degué&”’sold in bakeries in Abobo.

Bakeries Staphylococcus aureus(Log (UFC/g)) Appreciation
Milk “Degué” Milk “Degué”

"Pain choco" 3.87+1.32° 3.85+0.20° UMQ UMQ
"Samake" 2532078 332+ 1.16° AMQ UMQ
"Ble dore" 3.47 £ 0.59% 3.64 +0.53% UMQ UMQ
"Paris baguette" 3.57 + 0.46™ 3.95+0.57° UMQ UMQ
"Abobo gare" 3.95+0.33" 3.46 +0.56" UMQ UMQ
Reference criteria (Log (UFC/g)) <2a3

Values in the samecolumnfollowed by differentletters show significantdifferences (p < 0.05). Each value is the
average of the resultsobtained over 15 determinations + standard deviation of thisaverage.

UMQ : UnsatisfactoryMicrobiologicalQuality

AMQ : Acceptable MicrobiologicalQuality

Discussion:-

The studyconducted on varioussamples of milk and “degué” sold in bakeries in the commune of Abobo consisted of
measuring the physicochemicalparameters and assessing the microbiologicalquality of thesedairyproducts. The pH
and titratableaciditymeasured on milk and “degué” sold in five bakeries in thislocalityshowedthat the pH values of
milkrangedbetween 4.1 + 0.2 and 4.3 + 0.1, whilethose“degué” rangedbetween 4.1 £ 0.1 and 4.6 + 0.1. However, the
pH of freshmilkis 6.7. This drop in pH in thesedairyproductscouldbeexplained by the fermentation

thatoccursduringtheirmanufacturing. Indeed, during the milk fermentation process, the lacticacidbacteriacontained in
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the ferment used to makecurdledmilk and « degué » transform lactose intolacticacid. This leads to a decrease in pH
and an increase in titratableacidity, which causes the coagulation of the caseinpresent in the milk and ensures the
preservation of the product (Bourdichon et al., 2021). Also, theselacticacidbacteriageneratearomatic compounds,
enzymes and otherelementsthatsignificantly influence the texture and taste of dairyproducts (Maiwore et al., 2018).

Regarding the acidity of milk, itisbetween 94 + 16.3 and 115 + 30.0 °D, and that of “degué” between 76.6 + 32.7
and 115.2 £ 16.2 °D. Theserecorded values are higherthanthat of the Dornic degree of freshmilkwhichislessthan or
equal to eighteen Dornic degrees (< 18 °D). This increase in titratableaciditycouldalsobeexplained by the
fermentation process which acidifies the environment by reducing the pH. Our resultscorroboratethose of Biatcho
(2006) and Ngassam (2007), whoshowedthat the acidity of curdledmilkproduced in Dakar is in the order of 100 to
127.5 ©° D. In addition, researchconducted by Maiwore et al. (2018) revealedthat the acidity of
refrigerateddairyproductswaslessthan 120 °D (< 120 °D). In contrast, an unpreserveddairyproducthad an
aciditygreaterthan 120°D (>120 °D). This wouldmeanthat the milk and “degué” offered in bakeries in the commune
of Abobo are keptrefrigerated.

The observeddifferences in pH and aciditybetweenmilk and “degué” fromvariousbakeriescouldbeexplained by the
factthatthesedairyproducts are produced in an artisanal and uncontrolledmanner.

Regardingmicrobialanalysis, significant contamination of the total mesophilicaerobic flora wasobserved in all milk
and “degué” samplesprovided by Abobo bakeries. This contamination couldbe due to the
unsanitaryenvironmentwhere the productisproduced, as well as the use of unsuitabletools and equipment; non-
compliance withhygiene standards during the individual stages of processing the rawmaterialintodairyproducts.
Somepreviousstudies have shownthatvariousfactorssuch as fingers, dust, poorhygiene, containers usedduring the
production of milk and degué can beresponsible for the contamination of the finishedproduct (Tourette,
2002;Biatcho, 20006).

The complete absence of Salmonella in all milk and “degué”samplesanalyzedis good news. Indeed, standards
require the complete absence of thisbacteriumin 25 g of product. This indicatesthat, despiteotherpotential
contaminants, the danger associatedwiththisbacteriumresponsible for severepoisoningremainslow (Frederique,
1993).

The levels of total coliforms and E. coli far exceeded the establishedlimits (< 2 to 3 [Log (CFU/g)] for coliforms ; <
1 to 2 [Log (CFU/g)] for E. coli). This suggests possible fecal contamination, whichcouldresultfrom the water used,
tools, or poorhygiencamongemployees (Tourette, 2002). Indeed, insufficient hand hygiene, an
unfavorablemanufacturingenvironment and the use of milkfrom a contaminated source maybe probable
contamination factors (Sissoko et al., 2023). Theselevelsindicate an increased danger of the presence of infectious
agents of fecalorigin for all milk and “degué” samplesanalyzedfromdifferentbakeries in Abobo. However, the
identification of a high concentration of total coliforms in milk and “degué” samples and E. coli in “degué&”
samplesfrom the bakery "'Pain choco" and that of E. coli in milksamplesfrom the bakery"Samake"couldbelinked to a
pronouncedinadequacy of hygiene standards observed by the production staff of thesedairyproducts but also by a
failure of production equipment as mentioned by Maiwore et al. (2018) duringthiswork on dairyproducts. The
differences in the total coliform and E. coli countsbetweensamplesfromvariousbakeriescouldbeattributed to the
factthatsomeproducersmake efforts to follow hygieneregulations, whileothers do not.

Regarding the presence of L. monocytogenes, analysis of the samplesrevealedthat out of five bakeries, onlytwo,
namely the "Samake" bakery and the "Abobo gare" bakery, met international standards (<2 to 3 [Log (CFU/g)]) for
bothmilk and “degué”.

In contrast, the levelsdetected in the otherthreeexceeded the standard. Theoretically, the acidic pH obtainedduring
the production of thesedairyproducts (milk and degué) marketed in thesebakeriesshouldprevent the proliferation of
L. monocytogenes (Dumas, 2007). In particular, the "Ble dore"bakerydisplayed the highestlevel of L.
monocytogenesfor the milk and “degué” samples. However, thisbacterium poses a major risk, especially for
pregnantwomen, children and immunocompromisedindividuals, as it can inducelisteriosis (Baira&Benmohamed,
2021). Populations whoregularly consume thesebakeries are thereforeexposed to the risk of listeriosis. The
resultsshowedthat, among the samplesexamined, the milkoffered at the"Samak e " bakery has an acceptable
microbiologicalquality, takingintoaccountStaphylococcus aureus. The samples of “degué” fromthisbakery, like
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otherdairyproductsfromotherbakeries, have levelsexceeding the standard (< 2 to 3 [Log (CFU/g)]). Staphylococci
are ubiquitouspathogenicmicroorganisms, frequentlypresent in the environment, but their main source of
contamination remainshumans (Sissoko et al., 2023). They can cause severefoodpoisoning. The detection of
thisbacteriumsignals a lack of hygiene, because the contamination of the productcouldresultfrom a set of
inappropriate actions, inadequatestorage and cross-contamination (Bonfoh et al., 2003).

Conclusion:-

The objective of thisstudywas to assess the acidity and microbiologicalquality of artisanal milk and “degué” sold in
the Abobo municipalities, in order to identifypotentialrisks for consumers. The
resultsobtainedduringthisstudyindicatethatdairyproducts have pH values rangingfrom 4.1 + 0.2 to 4.3 £ 0.3 for milk,
and from 4.1 £ 0.1 to 4.6 + 0.1 for “degué”, with a negativecorrelationwithtitratableaciditylevelsbelow 120 °D.

Analysis of milk and “degué” samplesfrombakeriesrevealedunsatisfactorymicrobiologicalquality, as in most cases,
the microbialloadexceededestablished standards. However, an absence of Samonellawasobserved in all milk and
“degué” samplesexamined. A significantpresence of total coliforms, Escherichia coli, Listeria monocytogenes and
Staphylococcus aureuswasfound in all samplesexamined. Therefore, frequentconsumption of
thesepopularproductscould pose a significanthealthrisk to consumers.
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