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Abstract: This work aimed to enumerate the Bacillus cereus sensu lato from infant’s flour sampled at Béchar city and
evaluate its resistance to different heating conditions during meal preparation patterns at home. Our findings revealed a
prevalence of 74% with 2.4 to 3.9 CFU/g in the analyzed samples. Regarding the heat resistance at 90 °C to 98 °C, our
results showed heat resistance variability which depends on the isolate, for example, Dgo -c and zt -c values varied from
3.24 to 5.52 min and 11.56 to 89.74 °C respectively. Then, the decimal reduction (n) was calculated at all preparation
temperatures (50, 60, 70, 80, 90 and 100 °C). Low “n” was observed with the preparation at T<50 °C as recommended
by the fabricant. However, at the other temperatures, high “n” was observed at 100°C with median and 95™ values of
2.22 and 12.36 respectively. Therefore, bacterial concentrations (99™") were estimated at 0.124 log CFU/g for 100 °C.
These concentrations could be increased with bacterial growth during meal storage and then achieve critical
concentrations. Thus, the results of this work highlight the interest to establish a risk assessment for babies and to
improve the production, preparation, and storage conditions of the infant’s flour.
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INTRODUCTION
flour. The infant’s milk formula is a substitute of

Since the baby’s birth, his feeding is closely linked
to breast milk feeding, which provides him an
important source of effective infant nutrition for
his growth. In addition, it minimizes the risk of
allergy, obesity, and intestinal diseases, favors
good digestion, and brings antimicrobial factors by
supporting infants’ immune system (Jackson and
Nazar, 2006).

In spite of its importance, breast milk is
insufficient to cover the infant needs during the
weaning period (Clark and Shrimpton, 2000).
Therefore, to ensure the best nutrition for infants,
food complementary feeding was introduced as
known as the infant’s milk formula and the infant’s
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breast milk while the infant’s flour could ensure his
needs.

In Algeria, the consumption of industrial infant’s
flour has increased in these last years. Most of the
industrial infant’s flours commercialized in Algeria
are mixtures of several cereals (such as wheat,
barley, rye, rice, and corn), mineral complexes,
vitamin complexes, sugar, protein and lipids
(collected from different labels). This food with
low water activity (aw <0.5) is based on one or
several cereal ingredients’ ground and dried after
being washed to lower their moisture content
(NutriFaso, 2007). The wire netting of grains,
before fragmentation and dilution in some water or
some milk, is made in an oven or a roaster (Sanogo
et al., 1994). It is not a sterile product which can
contain microorganisms. With its low aw, bacteria
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could not grow, but this fact does not mean the
absence of spores forming bacteria because the
roasting treatment is not able to eliminate this type
of bacteria. Bacillus cereus is one of the bacteria
that could survive at these conditions. It could be
activated and germinate during preparation
conditions (hydration and warm water), then could
grow during storage to reach a critical
concentration (5 log CFU/g). Indeed, at this
concentration, B. cereus could produce a harmful
toxin in the food or in the intestine that is involved
in emetic or diarrheal syndromes, respectively
(Cadel Six et al., 2012; Savic et al., 2020).
Furthermore, it is important to denote that the
symptoms caused by these bacteria groups are
confused with those caused by Staphylococcus
aureus and Clostridium perfringens (Cadel Six et
al.,, 2012). As a precautionary measure for the
baby’s preparation, Algerian standards recommend
to check B. cereus with a maximum limit of 2.7 log
CFU/g (JORAD N°39 2017). Otherwise, the
manufactures require a temperature preparation
between  45-50°C.  Unfortunately, at this
temperature range, B. cereus survives, and
thereafter could grow in meal. Ziane et al. (2019)
showed that B. cereus survives at two and three
steaming cycles of couscous semolina at

MATERIALS AND METHODS

Sampling procedure

To check the infant’s flour brands sold in Béchar
city, the sampling was conducted at various sale
points (grocery stores and pharmacies). Hence, the
sampling method was used to spot a random sale
point on the map of Béchar city as described by
Grawitz (2001). The preparation pattern has been
collected from manufacturer’s instructions listed
on the container of each brand and baby minder
behaviors, only for families having a baby. Each
preparation pattern defines a scenario.

Microbiological analysis of infant’s flour
Detection & enumeration of B. cereus sensu lato
Sampling and processing

A total of 70 infant’s flour samples with 10
different brands and various tastes were collected
from 20 selected sale points, and then transferred
to the laboratory in their sold conditions for
microbiological analysis. The outside surface of
the infant’s flour bag was disinfected with alcohol
(99.8%) and then opened in aseptic conditions.
From each sampling unit, 10 g were taken and
diluted in 90 mL of peptone water. The mixture
was then put in a water bath at 80°C for 10 min to

temperatures ranging from 98 to 100 °C and then
grows in the couscous meal. Therefore, different
questions could be asked at this level and require
further study to obtain accurate answers such as:
Does the temperature recommended by fabricant
eliminate B. cereus in the meal? Do the baby
minders follow the fabricant’s instructions? Is the
baby minder preparation safer than that
recommended by the fabricant? Does it necessary
to improve a preparation pattern? Thus, this paper
aims to assess (1) the preparation patterns of meals
based on infant’s flour according to different actors
(fabricant instructions and baby minders), (2) their
heat resistance, (3) the decimal reduction ratio at
each preparation temperature, and (4) the
concentration of B. cereus sensu lato in the infant’s
flour meal. In this context, it should be important
to denote that the B. cereus sensu lato is a group of
bacteria belonging to Bacillus gender and
displaying close phylogenetic relationship but are
affiliated to different phylogenetic sub-groups (I to
VII) with high ecological diversity (Guinebretiere
et al, 2008). This group includes B.
pseudomycoides, B. weihenstephanensis, B.
mycoides, Bacillus anthracis, Bacillus cereus sensu
stricto, Bacillus cytotoxicus and Bacillus
thuringiensis (Guinebretiére et al., 2008).

eliminate the vegetative flora and select only the
spore forming bacteria.

Isolation and enumeration of B. cereus sensu lato
bacteria

The serial decimal dilutions were made in peptone
water from the previously heated mixtures. A
volume of 0.1 mL of each dilution was spread over
the surface of Mossel Agar plates (Tryptone (10.0
g); Meat extract (1.0 g); D-mannitol (10.0 g);
Sodium chloride (10.0 g); Phenol red (25.0 mg);
Sterile egg yolk emulsion (100,0 mL);
Bacteriological agar (135 g); pH 7.2 = 0.2)
(Biokar diagnostics, France), then incubated at
30°C for 24 h for isolation and enumeration. B.
cereus sensu lato are Gram positive, rod shaped,
catalase positive, and endospores forming.

Determination of B. cereus sensu lato heat
resistance

Production of spore stock

A volume of 0.5 mL from the preculture was
spread over the surface of nutrient agar medium
(Biokar diagnostics, Beauvais, France)
supplemented with 40 mg/L of MnSQO,4 and 100
mg/L of CaCl,, then incubated at 30 °C for the
time necessary for the sporulation of the seeded
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bacterial population. The sporulation was
monitored by observation under the phase contrast
microscope for 5 days of incubation. The spores of
B. cereus sensu lato were then harvested using a
sterile spatula by scraping the agar surface. The
recovered spores were suspended in 20 mL of
sterile distilled water. The prepared spore
suspension was centrifuged at 500 x g for 30 min.
The pellet was collected and resuspended into 20
mL of sterile distilled water. This operation was
repeated twice. The obtained pellet was taken up in
a water/ethanol (v/v) mixture and placed at 4°C for
12 h to remove the rest of the vegetative forms.
The mixture was then centrifuged at 500 x g for 30
min. The treated pellets underwent three washing
cycles with sterile distilled water under the same
conditions of centrifugation. The pellets previously
recovered were then resuspended in a minimum
volume above 200 uL of sterile distilled water to
have thus a high concentration of spores. The stock
of B. cereus sensu lato spores obtained was stored
for a minimum one month at 4°C in distilled sterile
water before the heat treatment step.

Thermal treatment

A volume of 100 pL of spore stock was suspended
in 10 mL of BHI (Brain Heart Infusion Broth)
(Biokar diagnostics, Beauvais, France). Then, a
volume of 1 mL was distributed in sterile tubes.
After heating at different temperature ranged from
90°C to 98°C, the content of each tube was quickly
poured into 9 mL of sterile physiological water.
Survival spore enumeration was carried out by
inclusion of 0.5 mL of heated tubes content into 15
mL nutrient agar, then incubated at 37°C 48 h.

Determination of heat resistance parameters
Heat resistance parameters were estimated by the
first order kinetic (Equation 1).

log N, = log No—( t j 1)
D;.c
No represents the initial number of cells, N; is the
number of cells at time t, Dt -c is a time that leads
to a 10-fold reduction of surviving population.
Otherwise, the influence of temperature (T °C) on
bacterial heat sensitivity was quantified by the
classical sensitivity parameter zr -c as shown in
Equation 2 (Bigelow, 1921):

log D; .. =log D; .. {M) )

‘mean
Zrog

Zt «c corresponds to a temperature (°C) increase
that leads to a ten-fold reduction of Dt -c-value, Dt
scmean IS @ SCale parameter (minutes) estimated from
the mean of heating temperature T °Cmean (°C)
tested in this study.

Estimation of concentration at the end of each
preparation step

Collection of temperature preparation

During meal preparation, lukewarm boiled water
(or milk) was added to the infant’s flour and then
mixed. As a dry product, the infant’s flour absorbs
quickly the added lukewarm boiled (heating) water
(or milk) to achieve the maximum temperature
(Tmax) in the meal, then decreases by cooling.

The preparation way was collected from 100
families. The persons were asked the following
questions: (1) Do you respect the meal preparation
instructions labeled by the sold brand? (2) Do you
know exactly the temperature used for such
preparation? (3) If yes, what is it? (4) If no, what is
the range of the used temperature: [60-80 °C] or
[80-100 °C]? As for the temperature recommended
by the manufacture, it was collected from label
instructions (45°C and 50°C).

The temperature profile modeling

To evaluate the temperature profile for all used
temperatures (scenarios), the thermometer was
emerged in the middle point. To do it, the meal was
prepared as follows: a volume of 150 mL of heated
water (at the studied temperature for each scenario
and collected data) was gradually added to 30 g of
infant’s flour in the bottle and mixed well to record
temperature profile each 1 minute.

Estimation of decimal reduction ratio during
preparation

When the temperature profile was recorded, the
decimal reduction ratio “n” was estimated at each
temperature (T °C) kinetic. The Bigelow method
was used, based on calculating the partial
biological destruction value (L(T)) for each
temperature kinetic recorded every minute. Then,
the decimal reduction ratio (nt -c) was calculated
according to the equation 4. The L(T) were
calculated throughout the time spend for the
temperature to reach 45 °C. For each onset
temperature (T °C) these times were calculated

basing on challenge test.
(TCTnear)

L(T) =10 ) )
q= 2L @)

T°Cmean

Statistical analysis

The heat resistance parameters (Dr-c and z-values),
biological destruction L(T), and decimal reduction
ratio (n) were estimated using Excel in Microsoft
office. The probabilistic distribution, fitting and
Monte Carlo simulation were carried out by @Risk
software version 5 (Palisade). As for ANOVA
analysis, SPSS software version 22 was used.
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RESULTS

Distribution of B. cereus sensu lato in analyzed
infant’s flour samples

The presumptive colonies of B. cereus sensu lato
are pink and surrounded by an opaque zone due to
the mannitol fermentation inability and lecithinase
production capacity, respectively.

As for the contamination level in this study, the
median concentration ranged between 2.4 to 3.9
log CFU/g

Heat resistance parameters of B. cereus sensu
lato

To estimate the heat resistance parameters (Dt <c),
the linear regression was adopted for each isolate
using the whole set of curves. The results are
summarized in Table 1. Results show heterogeneity
in heat resistance of the studied isolates. The D+ «c
values belongs from 3.24 to 5.52, for e.g. 95°C. As
for the heat sensitivity, heat treatments were
carried out and varied from 11.56°C to 89.74°C.

Estimation of decimal reduction ratio at
different preparation temperatures

Meal preparation temperature

As summarized in Table 2, most manufacturers
recommend heating the water then letting the
temperature drop to 45°C, while no heat treatment
is required when using milk for meal preparation.
Sixteen percent of the meal preparations used cool
or ambient temperature milk and 70% heated it.
Others add spices (1.1%) as well as fruits and
vegetables (9.8%). The manufacturing does not
recommend the use of heated milk may be, to
preserve its components and because it underwent
a previous sterilization during its production
process. According to the objectives of this study,
the using frequency is not necessary.

According to a survey conducted in this study, only
41.5% of baby minders respect the
recommendations to prepare the infant meal as
established by the manufacturers (Table 2),
whereas, 49% of them do not respect the label
instructions. In fact, these latter baby minders have
no information about the safety preparation pattern
and they prefer using hot water (more than 60°C)
to ensure the death of the likely present microbes
(as they called) in the infant’s flour without taking
into account the guarantee of the nutritional quality
of the prepared meals. Effectively, 37.5% and 5.8%
of baby minders prepared the infant meal with
water heated at 60-80°C and 80-100°C,
respectively.

Exposure time during meal preparation
Regarding the exposure time, it depends on the
initial temperature. It is the spent time (min)
required to achieve the consumption temperature
above 45°C. As shown in Table 2, exposure times
were calculated for each temperature (50°C, 60°C,
70°C, 80°C, 90°C, 100°C). They were used to
calculate the biological destruction value (L(T)).

Temperature profile in the meal preparation

Regardless the tested temperature, the meal
temperature decreases. For temperature < 50 °C,
the temperature directly achieves the 45°C in 3
min. Moreover, similar observations were noted
for scenario 2, when the baby minders (41.7%)
respect the manufacturer’s instruction. Thus, the
same effect could be carried out. As for
temperatures 65 and 70°C, they decrease
respectively from 54°C and 61°C to 45°C during a
recorded time of 10 and 14 minutes respectively.

Estimation of the decimal reduction ratio of B.
cereus sensu lato in the meal

The biological destruction value (L(T)) was
calculated for each temperature kinetic and tested
isolate. L(T) was proportional to temperature. The
results showed that the high values were observed
for 100°C (median=5.40; mean=7.36; 95"=19.92).
Then, these values were used to calculate the

e

decimal reduction ratio “n” at each temperature.
”n” values were dependent to the preparation
temperature and L(T), as reported in Table 2.
However, lowest temperature effect was estimated
for temperature <50 °C. As shown in Table 2, high
values were reported at 100°C (median= 2.22;
mean= 3.16; 95"= 12.35), while low ones at 50°C

(median= 0.02=mean; 95"= 0.35).
DISCUSSION

It is noted that the prevalence (74%) of B. cereus
sensu lato seemed to be similar to the prevalence
(78%) reported by Heini (2018) and higher than
3.5% reported by Zhang et al. (2017). As for their
concentrations in analyzed samples, they were in
concordance with those reported (3 to 4 log
CFU/qg) by Zhang et al. (2017). The presence of B.
cereus sensu lato in analyzed samples is evident
because (1) the infant flour is not a sterile product,
(2) and is produced with various ingredients that
are generally contaminated by B. cereus group.

In fact, several infant’s flour ingredients are
contaminated by B. cereus sensu lato mainly rice
(Sarrias et al. 2002), maize (Byaruhanga et al.
1999), wheat (Valerio et al. 2012) or oats and other
cereals (Daczkowska-Kozon et al. 2009). The B.
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cereus sensu lato group is mostly present in raw
materials, which increases its probability and/or
confirms its occurrence in the infant’s flour.

The presence of B. cereus sensu lato in the infant’s
flour could be due to several factors: (1) the
contaminated raw material, (2) the ability of B.
cereus sensu lato to produce a spore form to
survive in hostile conditions, especially at low aw
of this product (infant’s flour). Fortunately, at this
step, the B. cereus sensu lato is not exceeding a
critical concentration (5 log CFU/g) and could
decrease after preparation with warm boiling water
depending to the preparation patterns.

The problem is not related only to the B. cereus
sensu lato existence in the product, but also to (1)
its heat resistance and ability to grow and achieve a
critical concentration (5 log cells per g) and (2)
low temperature of preparation for both patterns
(manufacturing instructions and baby minder
preparation). Thus, the B. cereus level could
increase particularly when they survive and growth
during preparation and storage respectively. In fact,
Sadek et al. (2018) considered infant’s formula as
an excellent medium for a bacterial growth. Buss
da Silva et al. (2017) showed the growth of three
tested strains of B. cereus in reconstituted infant
formula. Otherwise, Messelhdusser et al. (2014)
reported that cereal-based infant food formula, rich
in vitamins and trace elements, is known to
promote cereulide synthesis.

According to the rarety of studies in this field, it
could be given as example, the couscous semolina
as similar product (low aw and heating
preparation). In this context, Ziane et al. (2019)
reported the growth of B. cereus in couscous
semolina after streaming at >90°C for two or three
cycles during above 15 min (a heating condition
more severe than that using for infant flour meal
preparation). These results depended on the storage
and waiting time. Thus, the waiting time to finish a
meal is important to prevent against obtaining
unsafe meal or exposing baby to critical
concentration of toxigenic B. cereus.

As for the heat resistance of tested strains of B.
cereus sensu lato, the Dgs -c values are in
disagreement with those (4.4-8.4 min and 0.68-
18.85 min) reported by Stoeckel et al. (2013) and
Ziane et al. (2014) respectively. According to our
findings, the heat resistance is strain dependent,
similar to the results exposed by Ziane et al. (2014)
and Ziane et al. (2016). Otherwise, teh zr -c values
were higher than those reported by Mazas et al.
(1999), Janstova and Lukasova (2001), and
Montville et al. (2005), which ranged from 7 °C to
13 °C.

The previously heat resistance parameters were

used to estimate the decimal reduction number “n”
at different scenario. As a matter of fact, the low
“median of 0.02” was reported for the low
temperature  preparation  recommended by
fabricant.

Unfortunately, temperature recommended by
fabricant is insufficient to reduce significant the B.
cereus concentration (Table 3).

The B. cereus sensu lato concentration at different
preparations was estimated by Equation 5
developed by Nauta (2001) and Membré and
Valdramidis (2016). The probabilistic approach
was used to simulate the B. cereus sensu lato
concentration using Poisson distribution:
[B.cereussl], = Riskpoisscm([B. cereussl], xm, xlO‘”)

(5)
where
[B. cereus sl]s : survival concentration (CFU per
prepared amount) of B. cereus sensu lato in the
meal after heating;
[B. cereus sl]o: Distribution of the initial
concentration (CFU per gram of analyzed infant’s
flour) of B. cereus sensu lato. It was fitted by
RiskDuniform  (C1,C,,Cs,...,Ci)) x  RiskBeta
(number of contaminated samples + 1, no
contaminated samples+1). C; to C; are the
concentrations of B. cereus sensu lato in each
positive sample (1 to i respectively). As for the
probability of toxigenic strains occured among
these concentrations, the RiskUniform (0;1)
distribution was used. The results were reported in
Table 2. In the absence of information about
distribution of toxigenic bacteria among B. cereus
group, it was assumed that toxigenic B. cereus
could represent any percentage (varying from 0 to
100%) of all group of B. cereus that was therefore
described by a RiskUniform(0;1) as shown by
Ziane et al. (2019).
n: corresponds to the decimal reduction ratio, that
was estimated for each isolate at each temperature.
The “n” values were derived from Equation 5 of
RiskDuniform distribution (RiskDuniform
(ny,n,.....n12)), with the index of “n” representing
the isolate number that varied from 1 to 12.
mo: quantity (g) of infant flour in package (250g).
Because the isolates were not affiliated in their
toxigenic groups to have information about their
pathogenicity, thus, they were assumed to exhibit
toxigenic groups with equiprobability. It was
implemented in the estimation of RiskUniform
(0;1).
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Table 1. Heat resistance parameters D values (min) and zr values (°C) of survival B. cereus sensu lato at different temperatures ranged between 90 and 98°C. R is the correlation
coefficient. Confidence intervals at 95% are given in brackets. Confidence intervals of z-values are not significant.

B. cereus B. cereus |F2 B.cereus B.cereuslF B.cereus B.cereus B.cereus|F B.cereusIF B.cereusIF B.cereus B.cereuslIF B.cereusIF
IF1 ' IF3 4 IF5 IF 6 7 8 9 11 12
3.24 4.95 4.95 5.52 4.9 3.87 4.45 5.15 3.72 5.24 5.4
Dgoc ) i [4.12 - i [4.37 - [3.49 - i i i [4.67 - i i
(min) [3-3.48] [4.49-5.41] 5.78] [4.75 - 6.29] 5.43] 4.25) [4.38-4.52] [4.19-6.11] [3.23-4.21] 5.83] [4.6-5.88] [4.44-6.36]
R2=0981 R?=0.983 R?=0.947 R?=0.962 R?=0.977 R?=0.987 R?=0999 R?=0.985 R?=0.967 R?=0.938 R?=0971 R?=0.94
2.96 3.05 3.59 3.21 3.16 2.77 3.05 3.08 1.52 4.62 1.76
[()rri?ng [g'gi]' [2.77 - 3.33] [g'gj]' [3.13-329] [2.85-347] [2.67-2.87] [2.84-326] [296-32] [L51-153] [2.67-3.67] [3.56-5.68] [L51-2.01]
R2=0993 R?=0.983 R?=0.99 R?=0.999 R?=0.982 R?=0.997 R?=0.99 R2=0.997 R2=091 R?=0.982 R?=0.905 R2=0.987
1.38 1.99 2.97 2.12 2.87 1.76 2.85 2.77 1.02 4.26 1.12
Dgg oc [1.23 - ) [2.59 - i [2.53 - [1.26 - i i i [2.01 - i i
(min) 153] [1.8- 2.19] 3.35] [1.93-2.31] 3.21] 2.26] [2.75-2.95] [2.46-3.08] [0.79-1.25] 2.31] [4.17 - 4.37] [0.96 - 1.28]
R?=0.989 R2=0.9 R2=0969 R?=0.992 R?=0.972 R?=0.986 R?=0998 R?=0.997 R?=0.987 R?=0.991 R?=00972 R?=0.987
27-value 21.80 20.58 36.04 19.43 33.37 24.17 39.89 28.75 14.11 20.96 89.74 11.56
o RZ= RZ=
C 2 = 2 = 2 = 2 = 2 = 2 = 2 = 2 = 2 =
(°C) R2=0.9954 R?=0.9889 R2=1 R?=0.9956 0.9563 0.9478 R2=0.9442 R?= 0.9525 R2?=0.9942 0.99 R2=0.9998 R?=0.9904
Table 2. Estimation of biological destruction value L(T), decimal reduction number (n).
Maximum Time need to achieve L(T) Decimal reduction number “n”
Temperature T .
% °C) temperature in temperature di " di "
meal consumption 45°C mean median 95 mean median 95
Label instruction 1l <50 47 4 0.24 0.06 1.62 0.02 0.02 0.35
Baby minder 41.7 <50
5.8 60-80 60 54 10 0.62 0.18 3.72 0.18 0.10 0.79
70 61 14 1.08 0.40 5.79 0.33 0.20 1.23
37.5  80-100 80 68 17 1.99 0.95 9.12 0.67 0.42 1.94
90 78 30 4.80 3.06 16.71 1.83 1.23 6.16
100 84 4 7.36 5.40 19.92 3.16 2.22 12.36
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Figure 1. Evolution of B. cereus sensu lato (log CFU/g) during preparation.

Table 3. Estimation B. cereus sensu lato concentration (log CFU/g of meal) at different preparation temperatures of

infant’s flour meal.

CFU/g ANOVA
T°C  Before preparation preparation analysis
min median mean 99" min mean median 99th
=<50 1.729 2.489 2.615 3.705 1.158 1.06 3.11 0.001
60 0.939 0.828 2.908
70 0.746 0.584 2.756
80 0.4878 0.304 2.36
90 0.142 0.036 1.126
100 0.0135 0.004 0.124
The Monte Carlo simulations of initial °C (min=0, median = 0.004; mean = 0.135; 99"" =

concentrations of toxigenic B. cereus in the infant’s
flour before preparation were reported in Table 3.
It was assumed at (median = 2.489; mean = 2.615;
99" = 3.75) log CFU/g.

After preparation, the eventual toxigenic B. cereus
concentrations were reported in Table 3 according
to Equation 5. The low values (CFU per g of
prepared meal) were estimated for temperature 100
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1.24 log CFU/g) followed by scenario 90 °C
(min=0, median = 0.036; mean = 0.142, 99" =
1.226 log CFU/g) (Table 3). Both of these
temperatures are safe for infants, while heating at
temperature recommended by the manufacturers is
hazardous and no significant effect (ANOVA
P<0.001) change in initial concentration was
observed (Figure 1).
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CONCLUSION

Nowadays, the use of infant’s flour by parents has
known a significant increase. However, in spite of
its weak water activity, this food product is non-
sterile and several undesirable and pathogenic
microorganisms could proliferate there. Therefore,
great attention should be paid to the consumption
of infant’s flour in terms of the occurrence of
potential microbial dangers such as spores since it
is intended for a sensitive group of consumers
(infants).

In this line, this study was conducted to search
these bacteria in such food stuff, especially the B.
cereus sensu lato that are known for their heat
resistance. According to the preparation patterns,
B. cereus sensu lato could be involved in food
poisoning.

Our findings showed that 75% of infant’s flour
samples were contaminated with Bacillus. In
addition, the results of this paper highlight the
effectiveness in reducing the level of B. cereus
sensu lato compared to the manufacturer's
instructions. Thus, until it is difficult to increase a
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