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Abstract Yogurt is a fermented milk product, the popularity of yogurt can be attributed to its sensory characteristics and
nutritional value. The microbiological characteristics of yogurt also contribute greatly to the quality and shelf life of the final
product. The objective of this study was to evaluate the effect of starter culture as a source of contamination on the quality and
the safety of Egyptian yogurt marketed in Giza, Egypt. Three groups of yogurt products were examined; 100 commercial
yogurt samples were collected from local markets, Giza, Egypt, (Group I); 10 yogurt batches were manufactured using
commercial standard starter culture (Group II); and 10 yogurt batches were manufactured using selected isolated cultures,
(Group III). All groups were evaluated for the types of microbial groups, before and after storage period under refrigeration
condition (7 £1°C) for 14 days. The results revealed that, an undesirable change in commercial products as well as yogurt
products made with commercial standard starter cultures during storage period. In contrast, group three, that using the

selected isolated cultures, were prevented the presence of contaminants.
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1. Introduction

Yogurt is one of the most popular fermented dairy product
in Egypt. Moreover, yogurt fame came from its nutritional
value and beneficial health effect [1]. The probiotics showed
advantageous effects, including the production of
antimicrobial compounds and used to prevent
antibiotic-associated diarrhea [2, 3] which in turn led to
increase consumers demand, especially children and other
high-risk individuals.

In the dairy industry, yogurt is produced from pasteurized
milk fermented by the action of starter culture and generally,
both  Streptococcus thermophilus and Lactobacillus
delbrueckii subsp. bulgaricus were used for yogurt making
as a starter culture [4]. Recently, other strains have also been
used as Streptococcus lactis, Streptococcus cremoris,
Lactobacillus bulgaricus, Lactobacillus plantarum as well as
Lactobacillus acidophilus that also exerts beneficial health
effects and have been regarded as good sources of
B-galactosidases, especially for functional food applications
[5]. Moreover, B-galactosidases from -Streptococcus
thermophillus, and Lactobacillus acidophilus are essential
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enzymes which hydrolyze lactose during commercial yogurt
and cheese production. Streptococcus thermophillus
B-galactosidase is active in the human digestive tract,
improving digestion in lactose-intolerant individuals.

There are many factors affecting the viability of the starter
culture in yogurt such as pH, acidity, storage temperature,
microbial contaminates and others [6]. In Addition,
environmental stresses during dairy production and storage
have some effects. Spoilage of dairy products was the main
reason for the loss of yogurt effectiveness due to the losses of
the viability of starter bacteria, that have been reported
during storage, which in turn making the product
unacceptable for human consumption [7, 8]. In the other
hand, Yogurt is an excellent growth medium for a wide range
of microorganisms, including fecal coliforms E. col,
Salmonella  spp. And Pseudomonas spp., which
unfortunately decrease the shelf-life of the product [9] which
lower the grade and unsafe products. With spoilage
development, some microorganisms produce metabolites as
large amounts of extracellular hydrolytic enzymes lipolytic
and proteolytic enzymes that hydrolyze milk fat and protein
[10]; whereas others bacteria produce proteases and lipases
(heat stable) that cause bitterness and off flavors in dairy
products [11]. Undesirable microbes that can cause spoilage
of dairy products include Gram-negative psychrotrophs,
coliforms, lactic acid bacteria, yeasts, and molds. In addition,
various bacteria of public health concern such as Salmonella
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spp., Listeria monocytogenes, Campylobacter jejuni,
Yersinia enterocolitica, pathogenic strains of Escherichia
coli and enterotoxigenic strains of Staphylococcus aureus
may also be found in milk and dairy products. For this reason,
increased emphasis should be placed on the microbiological
examination of milk and dairy foods [12]. Therefore, the
selection of good quality raw materials that have been used
in yogurt manufacture, are essential in controlling microbial
contaminations in food [10, 13].

In addition, temperature and duration of storage of the
milk can cause its contamination [14, 15] also inadequate
post fermentation hygiene prior to packaging or their ability
to adapt different conditions such as transportation process
and/or packaging, storage, transport and sales could increase
chance of contamination [16].

MALDI-TOF MS (matrix —assisted laser desorption
ionization time of flight mass spectroscopy) is a relatively
novel technique in which a co-precipitate of a UV-light
absorbing matrix and a biomolecule (such as pathogens) is
irradiated by a nanosecond laser pulse. It is a very sensitive
method, which allows the detection of low (10" to 10'® mole)
quantities of the sample with an accuracy of 0.1 - 0.01% [17].
MALDI-TOF MS could be used to obtain protein
fingerprinting from whole bacterial cells, then by comparing
these fingerprints to a reference database by the use of
various algorithms for interpretation and comparison of these
spectra [18]. Pathogen identification by this technique has
the advantage of high confidence and speed (1 day for
bacterial growth and analysis) together with negligible
sample consumption (less than 1 pmol). With the use of
MALDI-TOF MS, up to 100 bacterial isolates from milk of
different dairy cows from several farms can be analyzed at
once [19].

According to literature, knowledge, this is the first study
that provides detailed data about the possible sources of
contamination of yogurt in Egypt. This study offers the basis
for further study to guarantee safe consumption of yogurt.
Thus, the objective of this study was to determine the impact
of different starter cultures used on the microbiological
quality and safety of yogurt in Egypt during refrigerated
storage.

2. Materials and Methods

2.1. Sources of Yogurt Cultures

Three different sources of yogurt culture for making
yogurt. (1) Commercial collected yogurt products from Giza
governorate markets, Egypt. as a source of yogurt culture; (2)
Commercial standard starter culture; (3) Isolated strains from
the local yogurt for yogurt culture preparation.

2.1.1. Commercial Yogurt Collected Samples

One hundred yogurt samples were randomly collected
from local stores in Giza- governorate markets, Egypt,
during the period extended from October 2013 to February

2014.

2.1.2. Commercial Standard Starter Culture

A standard starter culture (YoFlex—YC-X11) which
contained S. thermophilus and L. delbrueckii subsp.
bulgaricus, were obtained from CHR HANSEN’s Lab., Inc.
(Milwaukee), WI. This culture was obtained in Direct Vat
Set (DVS) form and was stored at -18°C until use.

For yogurt manufacture, activation of commercial
standard starter cultures as the recommendations from the
starter culture provider, a package of 250-g YoFlex—YC-X11
was thawed in a water bath at room temperature and then
diluted 10-fold with sterile 10% dry milk.

2.1.3. Selected Yogurt Starter Culture (Stock Culture)

The isolation of each collected yogurt strain from group I
done on De Man, Rogosa and Sharpe (MRS) and M17 agar
(Oxoid, UK) for enumeration of both Lactobacillus and
Streptococcus, respectively as described previously [20].
The identification of each colony was done by Gram stain
and phenotypic method [6, 21, 22]. One loop of each colony
was then transferred into 5 ml of litmus milk then inoculated
culture was incubated for 48 h at 37°C and stored in the
refrigerator until use.

2.2. Confirmation of Strain Identity

The identification of each yogurt strain was confirmed by
MALDI-TOF MS using MicroFlex LT mass spectrometer
(Bruker Daltonics) according to the manufacturer’s
recommendations. Spectra were analyzed using the MALDI
Biotyper automation control and the Bruker Biotyper 2.0
software and library (version 2.0, 3,740 entries; Bruker
Daltonic GmbH Bremen Germany). Identification score
criteria used were those recommended by the manufacturer:
a score of > 2.000 indicated species-level identification, a
score of 1.700 to 1.999 indicated identification to the genus
level, and a score of <1.700 was interpreted as no
identification.

2.3. Detection of B-galactosidase Enzyme using SDS-gel
Electrophoresis

The [-galactosidase band was detected as described
previously [23]. The isolated Lactobacillus and
Streptococcus strains were cultured in MRS and M17 broth
and then centrifuged at 10000 x g at 4°C for 10 min. after
collection of supernatant, treated with 5% trichloroacetic
acid (TCA) to precipitate the protein that secreted.
Aaccording to [24], denatured samples were loaded into 12%
continuous polyacrylamide gel preparation and run at 120 V
for 4 h against a pre-stained protein molecular weight marker
(Fermentas, USA). Gels were stained with Coomassie blue
and de-stained with destaining overnight. Gels were digitally
photographed then the intensity of bands were analyzed
using Biogene software (France) and comparing with
reference fB-galactosidase enzyme.
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2.4. Manufacture of Experimental Yogurt

Pasteurized cow’s milk was purchased from a Giza
governorate market (fat, 3.5%) and inoculated with starter
culture. Two different groups of starter culture were used in
the manufacturing of yogurt [25] as follow: Group II,
(Processed yogurt-1 from commercial standard starter
culture) obtained from CHR HANSEN’s Lab.; and Group II1,
(Processed yogurt-2 from selected isolated starter culture)
that showed the highest B-galactosidase production. Ten
yogurt batches from both group II and III were
manufactured.

Experimental milk was prepared by heating pasteurized
cow’s milk at 85°C for 15 min and subsequently cooled to
42°C then it divided into two groups. Group II and group III
were inoculated separately with 2% (W/V) starter. All
groups were incubated at 42°C until the acidity was reached
to 0.82-0.88 %, and incubation was stopped. Samples were
immediately transferred to a refrigerator at 7 £1°C (day 0)
and stored for 14 days.

2.5. Microbiological Quality of Yogurt Samples

For checking the quality of the collected and
manufactured yogurt groups, the enumeration of microbial
loads was done for the three groups of yogurt starter after and
before 14-days under refrigerated conditions (7+1°C).
Isolation of microbial loads was done on MRS, M17, and
nutrient agar (Oxoid, UK) in duplicates then were incubated
at 37°C for 24 h. as described earlier [15]. Growth was
calculated as log10 colony forming a unit (CFU ml™).

2.6. Chemical Analysis

Samples were analyzed for pH and titratable acidity before
and after refrigerator condition. pH was analyzed using pH
meter (Microprocessor pH meter, pH 537, WTW, Germany).
Yogurt samples were also analyzed for moisture (method
number 926.08), total solid (method number 4.1.03), fat
(Gerber method), ash content, and total protein (method
number 920.123) according to AOAC [26].

2.6.1 Titratable acidity was detected using the method of
AOAC [26]; method number 947.05 using phenolphthalein
(Riediel DE HAEN AG, Germany) as an indicator.

Yogurt samples were also analyzed for moisture (method
number 926.08), total solid (method number 4.1.03), fat
(Gerber method [27], ash content, and total protein (method
number 920.123) according to AOAC [26, 28].

2.7. Sensory Evaluation

Samples were subjected to sensory evaluation in order to
check the texture, flavor, taste and overall acceptability of
yogurt. After 14 days of storage period at 7°C +1°C,
consumer sensory panels were conducted at National
organization for drug control and research, Food Science
Department using panels of ten volunteers from the
community. Commercial yogurts that purchased randomly
from the local market and manufactured samples were tested.
Each panel was presented with yogurt samples at room
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temperature (~22°C). Overall acceptability was based on
flavor using a 7 -point Hedonic scale in which 7 = extremely
excellent, 6 = excellent, 5 = Like excellent, 4 = very good,
3 = good, 2 = acceptable, 1 = dislike [29].

2.8. Statistical Analysis

To analyze the total bacterial counts, before and after
refrigerator storage condition among collected and
manufactured samples, also chemical and sensory
characteristics after storage were analyzed using one-way
analysis of variance (ANOVA) was conducted using IBM
SPSS statistics 20 (SPSS Inc., USA). All analyzes were done
in triplicates. The generated data were subjected to analysis
of variance (ANOVA) [30]. Differences among mean values
were established with a mean values comparison using
LSD’s test and were considered significant at p < 0.05.

3. Results and Discussion

The popularity of yogurt as a fermented dairy product
recommended for both children and adults has led many
microbiologists to focus on its quality and safety, both of
which can be deteriorated due to microorganisms that can
cause spoilage. Therefore, selection of lactic acid bacteria
(LAB) which are safe for human use to provide a measurable
defense against pathogens and are capable of producing high
levels of B-galactosidase becomes paramount.

Twenty yogurt culture strains Lactobacillus and
Streptococcus were isolated from collected yogurt samples
from the local markets, identified by phenotypic method and
MALDI-TOF technique. All streptococci isolates were
identified as S. thermophilus (90-99%); whereas
Lactobacilli were identified as Lactobacillus delbrueckii,
Lactobacillus casei, Lactobacillus plantarum, Lactobacillus
acidophilus and Lactobacillus bulgaricus with excellent
similar identification (97%) and for all other isolates from
different yogurt groups using phenotypic tests correlated
highly with MALDI-TOF/MS identification from 98-99%
[31].

The relationship of MALDI-TOF/MS with traditional
method was supported [32, 33] who showed identical
identification (99%) with the phenotypic method, indeed,
MALDI-TOF/MS could be used as a replacement for the
phenotypic and traditional method for LAB identification
[31].

The molecular mass of [-galactosidase from twenty
isolates was detected by SDS-PAGE (Figure 1). The results
revealed that out of 20 strains, 6 strains (30%) showed
highest B-galactosidase enzyme production and obviously
seen with an expected molecular weight of 114 kDa. On the
other hand, other two strains exhibited a weak protein band
and could not be detected very clearly.

The LAB strains with the high pB-galactosidase enzyme as
shown by SDS-PAGE were selected for the processing of
yogurt as recommended in studies [2], [3]. Similarly, the
production of B-galactosidase from S. thermophilus were
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reported [34]; whereas from L. bulgaricus reported that
B-galactosidase production from yogurt isolate with a full
114 kDa band [23]. Moreover, [35] showed high production
of the same enzyme from L. bulgaricus, L. lactis and L. casei
with 116 kDa, that was in agreement with the current results.

Based on [-galactosidase results, three strains
Lactobacillus  lactis, Lactobacillus  bulgaricas, and
Streptococcus  thermophillus have been chosen for

manufacture of group three yogurt. The viable microbial
content of the collected yogurt and manufactured samples
that were manufactured with commercial starter culture and
selected isolated strains, were detected at zero time and after
14 days of storage under refrigerator storage conditions as
presented in Table 1.
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Figure 1.

A total of seven genera with variable existence was
isolated from yogurt samples, namely: Staphylococcus,
Bacillus, Pseudomonas, Salmonella, E. coli, Lactobacillus,
and Streptococcus. The congruence between phenotypic
tests and MALDI-TOF/MS technique for identification was
between 96-99% of all isolates.

The data showed that existence of lactic acid bacteria
showed 100% in all (collected and manufactured) tested
samples before and after storage under refrigerator condition
and were maintained the highest counts compared to the
other bacterial counts (Table 1). Although there was a
variation in population counts, but still reflected the
predominance of both bacteria in yogurt samples.

8 M KDz

Detection of B-galactosidase in Lactobacillus and Streptococcus strains as analyzed by SDS-PAGE. Lane 1, Lactobacillus casei; lane 2,

Lactobacillus Lactis; lane 3, Streptococcus sp., lane 4, Lactobacillus delbrueckii, lane 5, Lactobacillus plantarum, lane 6, Lactobacillus bulgaricas, lane 7,
Streptococcus thermophillus, lane 8, L. acidophilus and lane M, prestained molecular weight marker

Table 1. Microbiological properties (Log;o CFU ml™) of commercial collected and manufactured yogurt before and after refrigerator storage

Commerial Processed yogurt -1, Processed yogurt -2,
Type of Microorganisms Collected % of group II (with % of group III (with % of
samples | commercial standard samples selected isolated samples
Yogurt (group I) starter) of LAB starter) of LAB
Before storage
Lactobacillus  spp. 7.740+2.88" 100 % 7.880£0.0° 100 % 8.929+5.77° 100 %
Streptococcus  Spp. 8.935+6.66° 100 % 8.544+1.15° 100 % 8.986+1.733¢ 100 %
Bacillus  spp. 6.322+5.77° 8% 6.880+5.77° 5% 6.505+0.0"% 3%
Pseudomonas  spp. 6.079+1.15° 5% 6.799+1.73° 3% 6.518+0.0° 2%
Salmonella  spp. 6.30120.0" 4% <1 00.0 <1 00.0
Staphylococcus  spp. 4.477+0.0" 3% <1 00.0 <1 00.0
E. coli 3.690+5.77° 3% <1 00.0 <1 00.0
After storage at 7°C for 14 days
Lactobacillus  spp. 7.982+0.0° 100 % 7.92442.30° 100 % 8.880+5.77° 100 %
Streptococcus  spp. 8.886+1.54¢ 100 % 8.897+0.0¢ 100 % 8.954+5.77 100 %
Bacillus  spp. 7.770+5.77° 6 % 6.785+5.77¢ 2% 6.1130.0>¢ 1%
Pseudomonas  spp. 7.934+1.0° 6 % 7.880+0.0" 3% 6.204+2.0%" 2%
Salmonella  spp. 3.778+1.15" 3% 6.880+1.15" 1% <1 00.0
Staphylococcus  spp. 2.845+5.77" 1% 6.880+5.77' 1% <1 00.0
E. coli 3.477+0.0 2% <1 00.0 <1 00.0

Means with the different letter within the same column were not significantly different (p <0.5)
Means with the same letter within the same row were significantly different (p < 0.5)/
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In addition, the processed yogurt-2 (grouplll) with new
starter recorded higher counts of both microbial loads
compared to the other two groups of yogurt (Collected
commercial yogurt and processed yogurt -1) before and after
storage (Table 1). Therefore, at 7+1°C after storage, showed
all starter groups were insignificantly (P <0.05) different in
lactobacilli and streptococci counts, that reflected the
refrigerator storage condition did not effect on their counts.

In the previous studies were supported that streptococci
and lactobacilli were considered to be the main LAB were
presented in fermented milk [36]. In the experiment, there
was variation in microbial counts similar to that proved
previously [37, 38]. Probably this variation may be due to a
variation in manufacturing practices and preservation
protocols. Although this variation in population counts still
reflected the predominance of both bacteria in yogurt
samples and could exert the benefit health effects as viable
probiotic bacterial populations maintain the recommended
levels (approximately 6-7 log CFU ml™) at the end of storage
[39].

The predominant bacterial contaminants count of Bacillus
spp. and Pseudomonas spp. (Psychrophilic bacteria) were
relatively moderate in the all tested samples with variance in
existence (Table 1). However, samples processed from
processed yogurt -2 (group III) recorded lower counts as
compared with other samples and showed significant
difference (P <0.05) after and before refrigerator storage
condition.

The occurrence of Pseudomonas in all samples before and
after storage may be due to its tendency to grow at low
temperatures (3—7°C) as well as hydrolyze a large molecules
of proteins and lipids for growth or due to inadequate
refrigeration [40, 41].

The relationship of starter culture with food spoilage and
pathogenic bacteria was showed in Table (1). Salmonella
spp., Staphylococcus spp. and E. coli, as major contaminants,
counts were disappeared in group II and III as compared with
commercial collected yogurt before storage period, whereas
all contaminates were disappeared after refrigerator storage
period in yogurt manufactured using selected starter
(Processed yogurt -2, group III).

As came to some extent with Prescott [42], naturally
Staphylococcus spp. isolates are inhabitants of mucous
epithelia and skin of human, dairy cattle and other
mammalians [43], and spread by virtue of milker’s
hand/milking machines [44]; whereas contaminated flora of
raw milk could be as a source of Salmonella sp. that due to
processing  conditions, and  post-heat treatment
contamination [45]. The failure of Staph. aureus detection in
this study after few days during storage may be due to pH of
yogurt, lactic acid and inhibitory substances produced by
yogurt culture which reduce or inhibit Staph. aureus growth
in yogurt [46, 47].

With respect to the processed yogurt from the standard
starter (processed yoghurt-1, group II), the incidence of
Salmonella spp. and Staphylococcus spp. was found after 14
days of storage [39, 45]. Alike, [48] stated that older starter
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culture considered as a source of contamination.

The effect of starter culture on food spoilage organisms
and pathogenic bacteria was attributed to the synergistic
effect of combined starter culture (Lactobacillus bulgaricas,
Streptococcus thermophillus and L. lactis) as showed in
Table 1. As stated previously LAB produced various
metabolites during LAB fermentations such as organic acid,
diacetyl hydrogen peroxide and antimicrobial agent as
bacteriocin or bacteriocidal that have great potential as
therapeutics agents and as food bio-preservatives [49, 50].
Besides that, the competition of high number of LAB with
pathogenic bacteria for nutrients during fermentation affect
their presence.

The evidence of coliform bacteria disappearance in groups
IT and IIT was supported by [51]. pH has an influence on the
presence of pathogenic bacteria which in turn reflected the
absence of pathogenic bacteria as a result of slow down or
stop the growth of bacteria due to the accumulation of
organic acids produced during lactic acid fermentation
[51, 52]. However, [53] reported that yoghurt wasn't a good
medium for coliforms as the number of coliforms introduced
by inoculation decreased rapidly and couldn't be isolated
after the 4™ day due to the combined effect of lactic acid and
peroxides produced by starter culture some pathogens could
be survived in food products and could not affected by
organic acids as showed in Table 1 the survival of
Staphylococcus spp. and Salmonella spp. in group II after 14
days chilled condition.

Chemical parameters were insignificantly (P <0.05)
affected by the different type of starter culture (Table 2). It is
also found that yogurt groups after 14 days at 7£1°C were
within the specification of fermented milk product [57]. The
connection of pH and acidity of yogurt samples was
illustrated in Figures 2 and 3. As noticed pH of group I1I with
a new starter were increased after storage as compared with
the other two groups with decreasing the acidity.

Sensory attributes were significantly (P <0.05) affected
by selection of started type used. The effect of three starter
cultures on texture, flavor, taste and overall acceptability
were showed in Table 3. The highest scores of texture, taste,
and overall acceptability. However, were recorded for yogurt
samples prepared with group III starter culture that
significantly different (P <0.05) as compared with group I
and II starter culture, and without a difference in flavor.

The sensory characteristics were highly affected by the
type of starter culture as showed in previous studies [55, 56]
related spoilage to the decreasing of sensory characters due
to microbial activities. Correspondingly, [57] showed no
change in sensory attributes within storage up to 10 days
whereas after day 15 storage inference overall acceptability
of yogurt product.

In addition, pH and acidity have related to the flavor of
fermented milk product, although all samples after storage
have good acidity range 00.92-00.83% but group C have
better flavor acceptability and the fermented milk products
with good quality have titratable acidity of approximately
0.7-1.1% with pH from 4.0-4.2 [58].
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Table 2. Chemical analysis of three yogurt groups after refrigerator storage condition (14 days)

Collected commercial Processed yogurt -1, Processed yogurt -2,

Crometonvls gt S e e stonen
Total solid 17.50+0.4° 17.80+0.5° 18.45+0.4°
Fat (-) 3.50+0.05° 3.51+0.05° 3.49+0.06°
Protein 2.1120.04¢ 2.18+0.05°¢ 2.30+0.05°€
Moisture (-) 82.50+0.04° 82.15+0.06 ¢ 81.11£0.08¢
Ash 0.64+0.02° 0.62+0.02° 0.68+0.04°¢

*Means with the same letter within the same row were insignificant at level <0.05
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Figure 2. Effect of three yogurt groups on pH after and before refrigerator storage condition
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Figure 3. Effect of three yogurt groups on acidity after and before refrigerator storage condition
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Table 3. Sensory evaluation of three yogurt groups after refrigerator storage condition (14 days)

Collected Processed yogurt -1, Processed yogurt -2, group
Sensory characteristics commercialyogurt, group group II (with standard III (with selected starter)
I starter) of LAB of LAB

Texture 4* 4* 7°

Taste 5¢ 4° 7

Flavor 4° 4° 5¢
Acceptability 4f 3t 68

*Dislike (1)  Acceptable (2) good (3) Very Good (4)  Extremely very good (5) Like excellent (6) Extremely Excellent (7)

*Means with different litter within the same row was significant at < 0.05 level

4. Conclusions

This investigation has focused on the best selection of
starter culture type that controls the quality and safety of
yogurt from microbial contamination which has a strong
connection to human health. The selection of quality of milk
raw material also is very important. Among three tested
yogurt groups, the selected starter culture (processed
yogurt-2, group III) with high B-galactosidase content
appeared to be a promising starter of high hygienic quality
that has affected microbial contamination presence and
improved the sensory characteristics even after refrigerator
storage condition. Therefore, special attention should be
given to starter culture used in yogurt manufacturing, which
acts as an invisible potential reservoir of virulent pathogens
that may constitute a public health hazard.

This study represented an important evaluation (the first
study in Egypt using MALDI-TOF/MS) of starter cultures in
yogurt manufacturing in Egypt. It will reduce the gap
between the research community and industry application.
Successful application of the results of the study will protect
the health of the Egyptian consumer as well as establish a
novel method for the regulatory agencies for rapid
identification of pathogens. Also, the present study has laid
food foundation for further studies for starter culture type
with highly B-galactosidase content in order to produce an
efficient, safe and qualified product with concerning
continuous HACCP monitoring for quality and safety of
dairy products. In addition, MALDI-TOF/MS is considered
as an alternative method for rapid microbial identification.
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