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Abstract

Objective: In recent years, interests in artisan cheeses have also increased with the interest in traditional foods.
In this context, researchers are studying on revealing the properties of artisan cheeses, increasing their quality
with new technologies and revealing their differences with other cheeses. This study aimed to determine the
differences in microbial properties, major aromatic components and sensory properties of Bayramig cheese,
which are traditionally produced with and without inoculation of bifidobacteria and ripened in brine at different
periods. In addition, these traditional cheeses were also compared with other industrially produced cheeses.

Materials and methods: In this study, Bayramig cheeses were produced from cow milk by using traditional
methods with and without bifidobacteria inoculation. Samples were taken at 1, 45, 90 and 135 days of ripening
period for analysis. Three different ripened cheeses were used to compare. It is known that these cheeses were
produced on an industrial scale from cow's milk, starter culture was not used in their production, standard
production methods were used, they were ripened at 4°C for 3 months and offered for sale as full-fat ripened
white cheese. Bifidobacteria, lactic acid bacteria, yeast and mold counts were determined and aromatic
compounds and sensory properties were also analyzed.

Results and conclusion: Bifidobacteria inoculated samples showed more regular increase in lactic acid
bacteria counts. It has been observed that Bayrami¢ cheeses produced with 7 log cfu/mL inoculation of
bifidobacteria may also provide an advantage in the marketing of probiotics. In further studies, will be done in
future with much more samples, capric acid, capronate (ethyl-) and benzene, 2,4-diisocyanato-1-methyl can
be used as indicator components for Bayramic cheeses. Interreaction of bifidobacteria inoculation and ripening
days were determined important factors for product quality. It is thought that producers who want to use
bifidobacteria as a starter culture should also pay attention to ripening times.

Keywords: artisan cheese, starter culture, lactic acid bacteria, capric acid

Oz

Amag: Son yillarda geleneksel gidalara olan ilgiye paralel olarak artizan peynirlere olan ilgi de artmistir. Bu
baglamda arastirmacilar artizan peynirlerin 6zelliklerini ortaya g¢ikarmak, yeni teknolojilerle peynirlerin

kalitesini artirmak ve diger peynirlerle olan farkliliklarini ortaya ¢ikarmak icin ¢aligmalar yapmaktadir. Bu
calisma, geleneksel olarak bifidobakteri ilavesiyle ve ilavesiz olarak iiretilen, farklt zamanlarda salamurada
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olgunlastirilan Bayrami¢ peynir 6rneklerinin mikrobiyolojik, aromatik ve duyusal 6zelliklerindeki farkliliklar
belirlemeyi amaglamaktadir. Ayrica bu geleneksel peynir ¢esidimizin endistriyel olarak iiretilen peynirlerle
karsilastirmalart da yapilmstir.

Materyal ve yontem: Bu arastirmada geleneksel yontemlerle 2 cesit Bayramic¢ peyniri, inek siitiinden
Bifidobakteri inokiilasyonlu ve inokiilasyonsuz olarak {iiretilmistir. Analiz icin 1, 45, 90 ve 135 giinliik
olgunlasma siirelerinde ornekler alinmistir. Karsilastirma icin ti¢ farkli olgunlastirilmis peynir kullanilmastir.
Bu peynirlerin inek siitiinden endiistriyel 6l¢ekte iiretildigi, liretiminde starter kiiltiir kullanilmadigi, standart
iiretim metotlarinin kullanildigi, 4°C’de 3 ay olgunlastirmaya tabi tutuldugu ve tam yagl olgunlastirilmis
beyaz peynir olarak satisa sunuldugu bilinmektedir. Bifidobakteri, laktik asit bakterileri, maya ve kiif
sayiminin yani sira aromatik bilesikler ve duyusal &zelliklerin belirlenmesine yonelik analizler yapilmistir.

Bulgular ve sonuc: Bifidobakteri ilavesiyle hazirlanan 6rneklerde laktik asit bakteri sayilarinda daha diizenli
bir artis goriilmiistiir. Bifidobakterilerin 7 log kob/mL inokiilasyonu ile iiretilen Bayramic¢ peynirlerinin
probiyotik olarak pazarlanmasinda avantaj saglayabilecegi goriilmiistiir. Daha fazla Ornekte yapilacak
caligmalarda; kaprik asit, kapronat (Etil-) ve benzen, 2,4-diizosiyanato-1-metil’in Bayramig peynirlerinin diger
peynirlerden farkliligini ortaya koyabilecek indikatdr bilesenler olarak kullanilabilecegi degerlendirilmistir.
Bifidobakteri inokiilasyonu ve olgunlasma giinlerinin interaksiyonu firiin kalitesi icin onemli olarak
belirlenmistir. Starter kiiltiir olarak bifidobakteri kullanmak isteyen iireticilerin olgunlasma stirelerine de
dikkat etmeleri gerektigi disiiniilmektedir.

Anahtar kelimeler: artizan peynir, starter kiiltiir, laktik asit bakterileri, kaprik asit
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1. Introduction

Bifidobacteria and lactic acid bacteria are not only
associated with health and nutritional benefits for
the cheese consumer, but are also responsible for
the aromatic components of cheese (ReyesGavilan
et al., 2004; Homayouni et al., 2020; Coelho et al.,
2022). In recent years, probiotic microorganisms
have been considerable interest for functional food
products. Fermented dairy products are at the
forefront of functional foods containing probiotics.
Especially ripened white cheese provides both time
for the development of probiotic bacteria and a
good growth environment for them (Hammam and
Ahmed, 2019; Hamdy et al., 2021). Thanks to the
maturation period of at least three months in
accordance with the legal regulations, bacteria such
as lactic acid bacteria develop in the environment
and provide the desired physical, chemical and
sensory properties for cheese (Castro et al., 2015;
Hamdy et al., 2021).

Milk microbiota has a pivotal role in the cheese
properties, flavor and aroma. Cheese-making
technologies affect the dairy microbiota
composition and activity. Ripening selects
microorganisms responsible for the cheese flavor
and aroma (Tilocca et al., 2020).

Understanding the dairy microbiota dynamics is of
paramount importance for controlling the
qualitative, sensorial of the cheeses (Montel et al.,
2014; Tilocca et al., 2020). Raw milk microbiota is
affected by the type of feed (grass, silage, hay etc.)
fed to animals (Montel et al., 2014). Different raw
milk microbial compositions have been reported in
relation to different pasture characters and pasture's
altitude. Results highlighted the presence of
diverse microbial profiles between samples
collected at the diverse altitudes and pastures
altitude, pasture characters and weather conditions
were effective on the raw milk microbiota
composition (Bonizzi et al., 2009; Montel et al.,
2014).

Different types of cheeses require different time to
enrich their own sensory and organoleptic
characteristics. Ripening temperature, time and
brine and/or storage conditions (humidity, air
motion/velocity or air microbiota etc.) are critical
for final cheese quality (Ong and Shah, 2009;
Cardarelli et al., 2009; Homayouni et al., 2020).

Ripening process of cheese has positive affect on
its organoleptic and texture properties. Some
studies reported the positive effect of probiotics
some sensory characteristics of cheese during
ripening. However, some of the studies indicates
statistically insignificant effects of probiotics. The

added probiotics should be beneficial to the health
and should not adversely affect the flavors of the
cheese product to be successfully marketed (Urala
and Léahteenmiki, 2004; Burns et al., 2008;
Hammam and Ahmed, 2019). Cheese is reported as
one of the most effective carrier food for probiotic
bacteria (da Cruz et al., 2009). During digestion
cheese has advantages on protecting probiotic
bacteria because of its buffer capacity in the acidic
conditions of the gastrointestinal tract and in
stomach (Castro et al., 2015).

This study aimed to determine the differences in
bifidobacteria and lactic acid bacteria counts,
major aromatic components and sensory properties
of Bayrami¢ cheese samples, which are
traditionally ~ produced with and  without
inoculating starter culture and ripened in brine at
different periods. In addition, this traditional
cheese was compared with industrially produced
some cheeses.

2. Material and methods

Fresh cow milk was obtained from a local farmer
in Bayrami¢ (Canakkale). Traditional methods
were used for Bayrami¢ cheese production. Raw
milk was pasteurized (70+1 °C for 20 min.) and
cooled to 33 °C. As starter culture, Bifidobacterium
animalis subsp. lactis Bb 12 (7 log cfu/mL)
(Horsholm, Denmark) was added to milk (Ozdemir
ve Erigdeci, 2022). Rennet (0.026 g/L) was added
to milk for coagulation and incubated for 1.5-2
hours at 32 °C. Curd was cut and whey was drained.
Cheese curd was Pressed and moulded. Cheese was
portioned (~500 g) and rested in brine (contained
14 % salt) at 28 °C for 24 hours.

Cheeses were put in cube-shaped sealed plastic
packs with 4% brine. Cheese:brine ratio was
adjusted as 10:1. After packaging, cheeses were
stored at 4 °C. Samples were taken 0, 45, 90 and
135 days of storage for analysis. Three different
industrial processed cheeses were purchased by
market. Information on those cheeses was obtained
from the producer companies. They were produced
on an industrial scale from cow's milk, no starter
culture is used in their production, standard ripened
white cheese production methods are used, they are
aged at 4°C for 3 months and offered for sale as
full-fat ripened white cheese. They were named as
industrial sample A, B and C.

Bifidobacteria counts were done by using MRS
(Man Rogosa Sharpe) broth, which was
conventionally prepared and supplemented with
NNLP. NNLP solution was prepared with lithium
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chloride (3 g), nalidixic acid (15 mg), neomycin
sulfate (100 mg), paromomycin sulfate (200 mg)
and L-cysteine hydrochloride (0.5 g), diluted in
distilled water (100 mL), filter sterilized (0.22
mm), and added to MRS broth at 10% (incubation
at 37 °C for 48 hours) (Miranda et al. 2011). Lactic
acid bacteria count was done with 3M Petrifilm™,
Lactic Acid Bacteria Count Plate (incubation at 30
°C for 48 hours) (Nero et al., 2020).

For mold and yeast counting, samples were
homogenized with Maximum Recovery Diluent in
accordance with food microbiology laboratory
rules. Dilutions were prepared according to the
expected number in the sample, as serial dilutions
of 1/10. Petri dishes containing 1 ml of DRBC
(Dichloran Rose Bengal Chloramphenicol) agar
medium were inoculated from each dilution. It was
incubated at 25 °C for 5 days (FDA/BAM, 2001).

Aromatic components were extracted according to
the method of Delgado et al. (2011). The external
part of the cheese was removed (1.5 cm). 10 g of
cheese taken as a sample and placed in a 50 mL vial
and then 10 ml NaH,PO, (25%, w/v) were added.
The sample was stirred for 30 min at 50 °C to
accelerate the equilibrium of headspace volatile
compounds between the cheese matrix and the
headspace. Chromatographic conditions were used
same as Delgado et al. (2010).

Flavor, texture, taste, color and overall acceptance
characteristics of each cheese samples were
determined. Sensory panel test was done by 10
trained and experienced panelists. The panelists

had at least food or agricultural engineering degree.
Panelists used a nine-point hedonic scale; the
higher score means the higher quality (Afkhami
et al., 2019; Zonoubi and Goli, 2021).

In this study two factorial (ripening day and
inoculation status) experimental design was used
for statistical analysis. Analysis of variance was
applied to determine the presence of significant
differences (p<0.05) between the bifidobacteria
inoculated and spontaneous samples. Statistical
analysis was performed by using the JMP 7
statistical package program. Different letters
indicate significant difference in same colon of
tables.

3. Results and discussion

Bifidobacteria are not member of the lactic acid
bacteria. Bifidobacteria are also not closely related
to any of the traditional lactic acid bacteria used in
the production of cheese or other fermented foods
(Mokoena et al., 2016). In this study, the effect of
bifidobacteria inoculation and microbiota of
Bayramig cheese during ripening were determined.
Results were also compared with some industrially
processed ripened cheeses. Bifidobacteria could
not be detected in spontaneous fermented cheese
and industrial processed cheese samples. These
results were given in Table 1. It is clearly seen from
Table 1 that, bifidobacteria inoculation supported
the growing of lactic acid bacteria significantly. On
the other hand, statistically least yeast and mold
counts were detected in bifidobacteria inoculated
samples.

Table 1. Microbiologic counts of Bayramig and industrially processed cheeses (log cfu/g).

Inoculation status Day Bifidobacteria  Lactic acid bacteria Yeast Mold
0 6.81+0.12b 8.7+0.14c¢ 2.1+0.02¢c 4.1+£0.02c
i .. 45 6.83%0.04b 9.4+0.12b 2.1+0.07¢c 3.5+£0.07d
Bifidobacteria inoculated
90 7.02+0.11a 9.7+0.07a 2.2+0.07¢ 3.7+0.06d
135 7.15+0.04a 9.6+0.21ab 2.4+0.14b 4.2+0.12c
0 ND 7.3£0.21f 3.2+0.14a 4.2+0.14c
45 ND 8.1+£0.07d 2.5+0.20b 4.6+0.21ab
Spontaneous
90 ND 7.8£0.01e 2.6+0.08b 4.8+0.07a
135 ND 7.6£0.07ef 3.1+0.12a 4.5+0.12b
Industrial sample A ND 7.2+0.10 3.7+0.08 5.8+0.20
Industrial sample B ND 7.7£0.10 3.5+£0.06 4.5+0.20
Industrial sample C ND 7.4+0.16 3.1£0.06 4.1£0.10

Different letters in column represent statistical difference. ND: not detected.

Hamdy et al. (2021) aimed to produce low-fat Feta
cheese by using yogurt cultures, bifidobacterium
cultures (Bifidobacterium bifidum and
Bifidobacterium longum) and mixed of them. They

reported the bifidobacteria and total yeast and mold
counts of cheeses between 5.1-7.3 and 2.1-2.8 log
cfu/g respectively. In this study similar results were
found for bifidobacteria, but higher results were
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found for yeast and mold counts than those of
Hamdy et al. (2021). Our results showed that
bifidobacteria inoculated samples had the highest
bifidobacteria and lactic acid bacteria counts after
90 and 135 day of ripening. Interactions of
inoculation status and storage days were detected
as statistically significant for all microbial counts.
In particularly, no linear or regular change was
observed for all samples for mold and yeast counts.
Bifidobacteria inoculated samples had more
regular increase in lactic acid bacteria counts.

In addition to its beneficial effects on health as a
probiotic microorganism, it has been reported that
bifidobacteria can contribute positively to
industrial cheese production and help cheese
stability during storage (Miranda et al., 2011).
Many strains of bifidobacteria can be used as
starter culture which is well adapted to survive in
large numbers during the manufacturing process
and storage up to consumption for fermented milks
(Gueimonde et al., 2004). This study is in
agreement with the literature which expressed
increase in the number of bifidobacteria during
storage. For marketing the food as a probiotic, food
must have probiotic bacteria at least 6 log cfu/g.
This study also showed that 7 log cfu/mL
inoculation of bifidobacteria can ensure the
probiotic effects and probiotic marketing of cheese.

Microorganisms especially, lactic acid bacteria,
bifidobacteria, yeast and molds contribute to the

organoleptic and textural profile of cheeses
(Fernandez et al., 2015; Coelho et al., 2022). Lactic
acid bacteria and bifidobacteria are also
responsible to produce lactic acid and they
contribute to the organoleptic and textural profile
of cheeses (Mattu and Chauhan, 2013; Tajic
Ahmadabadi et al., 2020).

Main aromatic components of Bayramic cheese
and industrially processed cheese were given in
Table 2. Bifidobacteria inoculated samples were
found to have higher aromatic components than
spontaneous samples and industrially processed
samples. The results also showed that
bifidobacteria inoculation promoted the increase in
aromatic components during the ripening process.
Both bifidobacteria inoculated and spontaneous
samples had higher benzene, 2,4- diisocyanato-1-
methyl and capric acid content than industrially
processed cheeses. Bayrami¢ cheeses have been
produced traditionally by spontaneous
fermentation. In this study, spontaneous fermented
cheese has similar ethanol and capronate (ethyl-)
content with industrial cheese samples. On the
other hand, they had higher Benzene diisocyanato-
1-methyl and capric acid content than industrial
samples. Bifidobacteria inoculated samples
showed more regular ripeness. This is thought as
important advantage for controlled production of
standard quality cheese.

Table 2. Relative concentration of the main aromatic components of Bayrami¢ cheese and their
comparation with industrially processed cheese samples (%)

Benzene, 2,4-

Lgﬁglaﬂon Day Ethanol Capronate (ethyl-) diisor;)éilﬁslto—l— Capric acid He;Cair:jom A;:eigc
0 8.45+0.35d 8.48+0.40c 6.39+0.24d 8.28+0.26e 10.42+0.21e 8.29+0.13cd
Bifidobacteria 45 13.95+1.06b 9.98+0.30b 8.39+0.24c  10.28+0.26c 12.15+0.24c  8.38+0.17¢c
inoculated 90 18.05+0.92a 11.90+0.85a 9.73+£0.16b  11.67+0.26b 13.33+0.20b  8.22+0.11d
135 18.40+1.27a 12.75+0.78a 11.45+0.42a 12.44+0.16a 16.52+0.22a 9.89+0.12a
0 8.41+0.20d 8.75+0.21¢ 8.53+0.22¢ 7.55+0.28f 10.49+0.26e 8.47+0.21c
Spontaneous 9.20+0.14cd 8.79+0.28¢ 8.40+0.13¢ 9.04+0.03d 10.16+0.31de 8.55+0.21c¢
90 9.2540.06¢cd 9.00+0.21bc 8.53+0.20c  8.77+0.04de 11.33£0.22d 8.70+0.18b
135 10.18+0.19¢c 9.25+0.08bc 8.75+0.21¢c 9.10+0.28d 12.03+0.20c 9.14+0.21ab
Industrial sample A 9.62+1.10c 1.35+0.44d 1.38+0.29d ND 8.62+0.23f  8.42+0.21c
Industrial sample B 11.17+1.04bc 1.07+0.32d ND ND 6.51+0.11g  6.59+0.33¢
Industrial sample C ~ 3.29+0.18e ND ND ND 6.88+0.14g  13.96+0.46

Different letters in column represent statistical difference. ND: not detected.

In the inoculated samples, a more regular increase
was observed in the aromatic components. The
increase in ethanol and capronate (ethyl-) contents
during the ripening of cheeses produced by the

spontaneous method was remarkable. In order to be
able to sell under the ripened cheese label, the
cheeses must be matured for at least 90 days
legally. In this study a significant increase in
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aromatic substances was observed after 90 days of
maturation in both bifidobacteria inoculated and
spontaneously produced cheeses. Increase in
ripening period more than 90 days also has caused
an increase in the contents of aromatic components.
Bifidobacteria inoculated samples had higher
aromatic content in almost all ripening periods

Ethanol content of sample was reported as 10.26%
of total aromatic components but other major
aromatic compounds capronate (ethyl-), benzene,
2,4 diisocyanato-1-methy and capric acid were not
detected in ripened white cheese (Suzuki-lwashima
et al., 2020). Total lactic acid bacteria counts (as
log. values) were determined at 7.4 and 7.5 after 90
and 180 days ripening periods for white cheese
(Tzoraetal., 2021).

Non-starter lactic acid bacteria contribute to
ripening along with the starter lactic acid bacteria
of cheese. Non-starter lactic acid bacteria can
increase the content of small peptides and free
amino acids by increasing proteolysis and peptide
hydrolysis and produce aroma compounds to
enhance the quality of cheese (Beresford and
Williams, 2004; Settanni and Moschetti, 2010; Li
etal., 2021).

Li et al (2021) isolated some lactic acid bacteria
from traditional cheeses. They inoculated these
lactic acid bacteria to contribute to ripening of
cheese. Lactic acid bacteria inoculation showed an

enhancing effect on several acids, such as capric
acid which add flavor to cheese. After 40 days of
ripening, the researchers reported that octanoic
acid or capric acid was not detected in the control
samples, but it was detected in cheese inoculated
with lactic acid bacteria. (Li et al., 2021). Similarly
in this study, capric acid was not detected in
industrial samples. Capronate (ethyl-) and benzene,
2,4-diisocyanato-1-methyl were not detected or
detected very low relative concentration but they
can be detected in Bayrami¢ cheese sample
bifidobacteria inoculated or not. It is thought that
this difference is due to the fact that the milk used
in Bayramig cheese is obtained from cows grazing
in the Kaz Mountains region. It is reported that
different aromatic components are more common
in milk obtained from cows fed with fresh and rich
grass diversity (Coppaetal., 2011; Kilcawley et al.,
2018; Formaggioni et al., 2020)

Sensorial test scores of Bayrami¢ and industrially
processed cheese samples were given in Table 3.
When the sensory analysis results were evaluated,
starter inoculated and spontaneous processed
samples were determined in different statistical
groups for overall acceptance scores. Statistical
differences were not determined for color scores.
Statistical analysis results showed that, starter
inoculation and ripening period were effective on
these sensory scores.

Table 3. Sensorial test scores of Bayrami¢ and industrially processed cheese samples.

Lgﬁglaﬂon Day Flavor Texture Taste Color Ag:\égig::ce
0 7.03+0.14d 6.354+0.35d 6.22+0.21f 8.10+0.14 6.46+0.21f
Bifidobacteria 45 8.61+0.15a 6.90+0.28¢ 7.03+0.17¢cd 7.90+0.10 8.55+0.13a
inoculated 90 8.25+0.28b 6.85+0.07¢c 7.50+0.13b 7.85+0.21 8.16+0.14b
135 8.60+0.28a 7.40+0.13a 7.88+0.15a 7.70+0.13 8.07+0.20b
0 6.52+0.16¢ 6.30+0.42d 6.09+0.27f 7.95+0.20 6.20+0.22¢g
45 7.86+0.14¢ 6.85+0.35¢ 6.94+0.24d 7.80+0.28 7.15+0.07¢
Spontaneous
90 7.90+0.14¢ 6.92+0.16¢ 7.55+0.16¢ 7.65+0.35 7.80+0.12¢
135 8.00+0.22bc 7.00+0.55b 7.40+0.22¢ 7.45+0.09 7.734+0.10¢
Industrial sample A 7.154+0.28d 6.91+0.35b 6.65+0.40de 8.17+0.47 7.124+0.20e
Industrial sample B 7.86+0.44¢ 6.72+0.42¢ 6.48+0.44¢ 8.08+0.35 7.35+0.26d
Industrial sample C 7.94+0.75¢ 6.37+0.46d 6.69+0.68de 8.02+0.26 7.06x0.38e
Scoring range 1-9 1-9 1-9 1-9

Different letters in column represent statistical difference.

The color and appearance scores of low-fat feta
cheese were reported between 9-12 (Perfect score:
15 point). Flavor scores and overall acceptance of
this cheese was also determined between 20-46
(Perfect score: 50 point) and 58-91(Perfect score:

100 point) (Hamdy et al., 2021). Similar to the
results of Hamdy et al. (2021), high color and
appearance scores were determined for both starter
inoculated and spontaneous processed samples in
this study. In Bayramig¢ region, Bayrami¢ cheeses
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are produced with spontaneous methods. In this
study, ripened spontaneous Bayrami¢ cheese had
higher taste and overall acceptance scores than all
industrial samples at 90 days ripening period.
Bifidobacteria inoculated cheeses had higher
overall acceptance scores than all samples. Higher
sensory scores of bifidobacteria inoculated cheese
possible related to higher content of aromatic
components which were showed in Table 2.
Bifidobacteria inoculation allowed more aromatic
cheese production. Color values of industrial
samples were higher than all ripened cheese
samples.

4. Conclusion

Study result showed that bifidobacteria inoculation
as a starter culture can enhance regular
improvement of ripeness and more standard
cheeses production. Interaction of bifidobacteria
inoculation and ripening days were determined as
important for product quality. So that producers
who are willing to use starter culture should also
give attention for ripening durations. Some
aromatic components of Bayrami¢ cheese were
remarkably higher than industrial processed
cheeses. More detailed studies are necessary on this
aromatic components, as an indicator to reveal the
differences between Bayramig¢ cheese and other
cheeses. The possibility that it may originate from
the milk of cows fed with vegetation belonging to
the Kaz Mountains may provide an idea for future
researches.

One of the most significant challenges for probiotic
products is the survival of probiotic bacteria during
processing and shelf life.  Bifidobacteria
inoculation can be used as a method for production
of probiotic cheese without any sensorial
disadvantages or aromatic component losses.

It was seen that, bifidobacteria inoculation
provided an advantage in terms of sensory
properties, aromatic substance content and
microbiological counts. It has been also observed
in regular maturation for cheese ripening. On the
other hand, it has been determined that Bayramig
cheese contains more aromatic substances that can
differentiate it from other industrial cheeses. It is
thought that the results obtained in this research
may provide an advantage in marketing to cheese
producers in the Bayrami¢ region. The other
important issue is that, more studies are necessary
for providing a competitive advantage by
differentiating/diversifying these traditional foods.

5. References

Afkhami, R., Goli, M. and Keramat,
J. (2019). Loading lime by-product into derivative
cellulose carrier for food enrichment. Food Science
and Nutrition, 7, 2353— 2360.

Beresford, T. and Williams, A. (2004). The
microbiology of cheese ripening. Cheese:
Chemistry, Physics and Microbiology, 1, 287-318.

Bonizzi, 1., Buffoni, J. N., Feligini, M. and Enne,
G. (2009). Investigating the relationship between
raw milk bacterial composition, as described by
intergenic transcribed spacer—PCR fingerprinting,
and pasture altitude. Journal of Applied
Microbiology, 107(4), 1319-1329.

Burns, P., Patrignani, F., Serrazanetti, D.,
Vinderola, G.C., Reinheimer, J.A., Lanciotti, R.
and Guerzoni, M.E. (2008). Probiotic Crescenza
cheese containing Lactobacillus
casei and Lactobacillus acidophilus manufactured
with high-pressure homogenized milk. Journal of
Dairy Sciene, 91, 500-512

Cardarelli, H.R., Buriti, F.C., Castro, I.A. and
Saad, S.M. (2008). Inulin and oligofructose
improve sensory quality and increase the probiotic
viable count in potentially synbiotic petit-suisse
cheese. Lebensm Wiss Technology, 41(6), 1037-46.

Castro, J.M., Tornadijo, M.E., Fresno, J.M. and
Sandoval, H. (2015). Biocheese: a food probiotic
carrier. BioMed Research International, 2015,
723056.

Coelho, M.C., Malcata, F.X. and Silva, C.C.
(2022). Lactic acid bacteria in raw-milk cheeses:
from starter cultures to probiotic
functions. Foods, 11(15), 2276.

Coppa, M., Martin, B., Pradel, P., Leotta, B.,
Priolo, A. and Vasta, V. (2011). Effect of a hay-
based diet or different upland grazing systems on
milk volatile compounds. Journal of Agricultural
and Food Chemistry, 59(9), 4947-4954.,

Da Cruz, A.G., Buriti, F.C.A., de Souza, C.H.B.,
Faria, J.A.F. and Saad, S.M.l. (2009). Probiotic
cheese: health benefits, technological and stability
aspects. Trends Food Science and Technology, 20,
344-354.

Delgado, F.J., Gonzalez-Crespo, J., Cava, R. and
Ramirez, R. (2011). Formation of the aroma of a
raw goat milk cheese during maturation analysed
by SPME-GC-MS. Food Chemistry, 129(3),
1156-1163.

Delgado, F.J., Gonzalez-Crespo, J., Cava, R.,
Garcia-Parra, J. and Ramirez, R. (2010).

Determination of microbiological, aromatic and sensory properties in different ripening period of Bayramig cheese produced with and without bifidobacteria inoculation and comparison with
similar industrial cheeses
Yasin Ozdemir;Mehmet Ozkan;Seda Kayahan;Ali Thsan Damlapinar



Gida ve Yem Bilimi - Teknolojisi Dergisi / Journal of Food and Feed Science - Technology 29: 46-54 (2023/1) 53

Characterization of the volatile profile of a Spanish
ewe raw milk soft cheese P.D.O. Torta del Casar
during ripening by SPME-GC-MS. Food
Chemistry, 118, 182-189.

FDA/BAM (2001). U.S. Food and Drug
Administration’s  Bacteriological =~ Analytical
Manual (BAM).

Fernandez, M., Hudson, J.A., Korpela, R. and de
los Reyes-Gavilan, C.G. (2015). Impact on human
health of microorganisms present in fermented
dairy products: an overview. BioMed Research
International, 1, 1-13.

Formaggioni, P., Malacarne, M., Franceschi, P.,
Zucchelli, V., Faccia, M., Battelli, G. and Summer,
A. (2020). Characterisation of Formaggella della
Valle di Scalve cheese produced from cows reared
in valley floor stall or in mountain pasture: Fatty
acids profile and sensory properties. Foods, 9(4),
383.

Gueimonde, M., Delgado, S., Mayo, B., Ruas-
Madiedo, P., Margolles, A. and de los
ReyesGavilan, C.G. (2004). Viability and diversity
of probiotic Lactobacillus and Bifidobacterium
populations included in commercial fermented
milks. Food Research International, 37, 839-850.

Hamdy, A.M., Ahmed, M.E., Mehta, D., Elfaruk,
M.S., Hammam, A.R. and El-Derwy, Y.M. (2021).
Enhancement of low-fat Feta cheese characteristics
using probiotic bacteria. Food Science and
Nutrition, 9(1), 62-70.

Hammam, A.R., and Ahmed, M.S. (2019).
Technological aspects, health benefits, and sensory
properties of probiotic cheese. SN  Applied
Sciences, 1(9), 1-9.

Homayouni, A., Ansari, F., Azizi, A., Pourjafar, H.
and Madadi, M. (2020). Cheese as a potential food
carrier to deliver probiotic microorganisms into the
human gut: A review. Current Nutrition and Food
Science, 16(1), 15-28.

Kilcawley, K. N., Faulkner, H., Clarke, H. J.,
O’Sullivan, M. G. and Kerry, J. P. (2018). Factors
influencing the flavour of bovine milk and cheese
from grass based versus non-grass based milk
production systems. Foods, 7(3), 37.

Mokoena, M.P., Mutanda, T. and Olaniran, A.O.
(2016). Perspectives on the probiotic potential of
lactic acid bacteria from African traditional
fermented foods and beverages. Food and
Nutrition Research, 60(1), 29630.

Li, S., Li, Y., Du, Z., Li, B., Liu, Y., Gao, Y. and
Li, Y. (2021). Impact of NSLAB on Kazakh cheese
flavor. Food Research International, 144, 110315.

Mattu, B., and Chauhan, A. (2013). Lactic acid
bacteria and its use in probiotics. Journal of
Bioremediation and Biodegradation, 4, 8.

Miranda, R.O., Neto, G.G., de Freitas, R., de
Carvalho, A.F. and Nero, L.A. (2011).
Enumeration of bifidobacteria using PetrifilmTM
AC in pure cultures and in a fermented milk
manufactured with a commercial culture of
Streptococcus thermophilus. Food Microbiology,
28, 1509-1513

Montel, M.C., Buchin, S., Mallet, A., Delbes-Paus,
C., Vuitton, D.A., Desmasures, N. and Berthier, F.
(2014). Traditional cheeses: rich and diverse
microbiota with associated benefits. International
Journal of Food Microbiology, 177, 136-154.

Nero, L.A., de Freitas, C.A.1.O., Flores Carvalho,
L., Vieira, M. and Constantino, C. (2020). 3M
Petrifilm lactic acid bacteria count plate 1s a
reliable tool for enumerating lactic acid bacteria in
bacon. Journal of Food Protection, 83(10), 1757-
1763.

Ong, L. and Shah, N.P. (2009). Probiotic cheddar
cheese: influence of ripening temperatures on
proteolysis and sensory characteristics of cheddar
cheeses. Journal of Food Science, 74(5), 182-191.

Ozdemir, Y. and Erigdeci, Z. (2022)Artisan
cheeses, Bayrami¢ Cheese and their probiotics.
Nutrution 2022 Conference, 12-13 September
2022, Online event.

Settanni, L. and Moschetti, G. (2010). Non-starter
lactic acid bacteria used to improve cheese quality
and provide health benefits. Food Microbiology,
27(6), 691-697.

Suzuki-lwashima, A., Matsuura, H., Iwasawa, A.
and Shiota, M. (2020). Metabolomics analyses of
the combined effects of lactic acid bacteria and
Penicillium camemberti on the generation of
volatile compounds in model mold-surface-ripened
cheeses. Journal of Bioscience and
Bioengineering, 129(3), 333-347.

Tajic Ahmadabadi, M., Shahab Lavasani, A. and
Berenji, S. (2020). The effect of different storage
temperature on aroma compounds of probiotic UF
cheese. Iranian Journal of Biosystems
Engineering, 50(4), 909-926.

Tilocca, B., Costanzo, N., Morittu, V.M., Spina,
A.A., Soggiu, A., Britti, D. and Piras, C. (2020).
Milk microbiota: Characterization methods and

Determination of microbiological, aromatic and sensory properties in different ripening period of Bayramig cheese produced with and without bifidobacteria inoculation and comparison with
similar industrial cheeses
Yasin Ozdemir;Mehmet Ozkan;Seda Kayahan;Ali Thsan Damlapinar



54 Gida ve Yem Bilimi - Teknolojisi Dergisi / Journal of Food and Feed Science - Technology 29: 46-54 (2023/1)

role in cheese production. Journal of Proteomics,
210, 103534.

Tzora, A., Nelli, A., Voidarou, C., Fthenakis, G.,
Rozos, G., Theodorides, G. and Skoufos, I. (2021).
Microbiota “Fingerprint” of Greek Feta cheese
through ripening. Applied Sciences, 11(12), 5631.

Urala, N. and Léhteenmiki, L. (2004). Attitudes
behind consumers’ willingness to use functional
foods. Food Quality and Preference, 15, 793-803.

Zonoubi, R. and Goli, M. (2021). The effect of
complete replacing sodium with potassium,
calcium, and magnesium brine on sodium-free
ultrafiltration Feta cheese at the end of the 60-day
ripening period: Physicochemical, proteolysis—
lipolysis indices, microbial, colorimetric, and
sensory evaluation. Food Science and
Nutrition, 9(2), 866-874.

Determination of microbiological, aromatic and sensory properties in different ripening period of Bayramig cheese produced with and without bifidobacteria inoculation and comparison with
similar industrial cheeses
Yasin Ozdemir;Mehmet Ozkan;Seda Kayahan;Ali Thsan Damlapinar



	1. Introduction
	2. Material and methods
	3. Results and discussion
	4. Conclusion
	5. References

