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Production of probiotic fresh white cheese using co-culture

with Streptococcus thermophilus
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Abstract

In this research, the probiotic Streptococcus thermophilus was inoculated into milk as co-culture to produce probiotic cheese. The
effects of using Streptococcus thermophilus with other probiotic bacteria on cheese composition, and microbiological viability
during 28 days of storage were investigated. Sensorial properties were determined only at 1% and 28" days of storage. The results
showed that the use of Streptococcus thermophilus as co-culture in probiotic cheese production did not affect negatively the
cheese components. Fat and dry matter properties of cheese weren't influenced by added probiotic bacteria. However, different
level of pH, salt and lactic acid were detected. All probiotic bacteria were present in high levels throughout storage of cheeses,
above 7 Log cfu.g™, threshold required for probiotic activity. Sensory panel showed that the highest average sensory evaluation
points were recorded in cheeses made with Streptococcus thermophilus plus Lactobacillus casei, whereas other probiotic bacteria
combinations had been affected less in regard to taste or appearance.
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1 Introduction

It is difficult to separate functional and conventional foods
in appearance. Contrary to conventional foods, functional foods
have evidenced physiological benefits. In addition to basic
nutritional functions e. g. gut health, they show physiological
benefits and can reduce the risk of chronic disease. Functional
food can provide the needs of the body with the required amount
of vitamins, fats, proteins, carbonhydrates, etc., needed for its
healthy survival (Food and Agriculture Organization of the
United Nations, 2007; Cencic & Chingwaru, 2010).

Probiotics are the most commonly used dietary method
of influencing the gut flora composition. A recent definition of
probiotics was given as ‘a live microbial feed supplement that is
beneficial to health (Gibson, 2007). Probiotics are usually used
in dairy products. As well as cheese is a good vehicle for these
microorganisms. Besides the viability of probiotics in cheese,
it is important that incorporation of probiotic bacteria should
not affect the expected sensory characteristics (flavor, texture,
and appearance) of conventional (non-probiotic) cheeses.
Although several studies have shown probiotic cultures didn’t
considerably affect the sensory quality of cheese, it is thought
that their addition might contribute to different flavor and
texture characteristic (Karimi et al., 2012a, b).

Some probiotic mixed cultures, e.g. ABT cultures
(containing Lactobacillus acidophilus, Bifidobacterium and
Streptococcus thermophilus) have been developed to bring out
the preferred flavors in the products in which they are used. The
introduction of cultures for direct inoculation of the cheese vat,
“direct vat set” (DVS), has allowed culture producers to launch
new culture blends, consisting of both thermophilic (mainly
S. thermophilus) and mesophilic strains (Buriti et al., 2007a).

Turkish Beyaz cheese is one of the Turkish cheeses which
has a economic value (Hayaloglu et al., 2002). It is a soft or
semi-hard type cheese which is manufactured from sheep’s or
cow’s milk or their mixture without heat treatment and ripened
in brine (Oner et al,, 2006). Cheese manufacturing began in
ancient times with the practice of transporting milk in animal
stomachs and bladders. Over the centuries, cheese making has
been modified and refined. Today, at least 800 different types of
cheeses have been identified worldwide. Many cheese varieties
which are known only in a restricted geographic area in the
world are produced and consumed locally in small quantities.
There are more than 50 varieties of cheese in Turkey; however,
three of them (Beyaz, Kasar and Tulum cheeses) are the most
popular cheeses (Hayaloglu et al., 2007; Cakmaki et al., 2008;
Tuncer, 2009).

In recent years cheese is very popular subject of various
marketing and research studies. Because it is a good alternative
for delivery of probiotics into the intestine. Fermented milks have
long been used as the main vehicles for probiotic strains. The
supplementation of cheeses with probiotic bacteria represents
the aggregation of added value to a product that already has
benefits inherent in its composition (Gomes et al., 2011;
Minervini et al., 2012). The ingestion of cheese supplemented
with probiotic bacteria has been associated with a variety of
benefits to human health, such as improvements in the immune
system, improvements in oral and intestinal health in the elderly
and reinforcement of intestinal immuniy (Lollo et al., 2012;
Albenzio et al., 2013a, b). Cheese has certain advantages as a
carrier of probiotics compared with more acidic fermented dairy
products such as yogurt. It creates a buffer against the high acidic
environment in the gastrointestinal tract (GIT) and thus creates
amore available environment for probiotic survival throughout
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gastric transit (Karimi et al., 2012a, b; Ortakci et al., 2012). As
already reported by several authors, cheese is a promising food
matrix for probiotics. But, strain selection and possible process
regulations should be carefully evaluated to maximize probiotic
cell viability during cheese manufacture and storage, as well as
to limit possible changes in organoleptic properties. It could
be said that only a few probiotic cheeses have been successfully
developed for the market when compared with yoghurts or
fermented milks because of product quality that can be affected
by the addition of some probiotic bacteria (Grattepanche et al.,
2008).

In this research, the probiotic Streptococcus thermophilus
was inoculated into milk as co-culture to produce probiotic
cheese. The effects of using Streptococcus thermophilus
with other probiotic bacteria on cheese composition, and
microbiological viability during 28 days of storage were
investigated. Sensorial properties were determined only at 1%
and 28" days of storage.

2 Materials and methods

Raw cow’s milk supplied from Ege University, Menemen
Practise and Research Farm in Faculty of Agriculture (Izmir,
Turkey). Rennet was obtained from Mayasan Gida Sanayi ve
Ticaret A.S. (Yenibosna, Istanbul, Turkey) and used to coagulate
milk in liquid form (coagulating power 1:10000). Calcium
chloride was provided commercially from Horasan Kimya
(Ankara). Probiotic starter cultures were obtained from DSM
Food Specialties, Chr. Hansen and CSL Food Company.

In this research, four groups of white cheeses were
manufactured. Four cheese-making trials were prepared
using different probiotic bacteria; PT (Streptococcus
thermophilus + Lactobacillus plantarum), RT (Streptococcus
thermophilus + Lactobacillus rhamnosus), ST (Streptococcus
thermophilus + Lactobacillus acidophilus), and CT (Streptococcus
thermophilus + Lactobacillus casei). Laboratory-scale cheese
making trials were performed initially with 135 L of raw milk.
The milk was pasteurized at 82 °C for two min and cooled to
37 °C. Then it was divided into four equal parts. A solution of
20 g.100 L' CaCl, was added to each batch. Then, one of the
four culture mixes as described above was introduced into
each vat rate of 0.5 ml.100 ml™' and fermentation had been
begun. Fermentation of cheeses was continued until the pH was
increased to 6.1-6.2 which is required pH for the production
of white cheese. A 120 milli liter of chymosin (Peyma Hansen,
Turkey) dispersed in 900 mL water was added into each vat to
coagulate the milk in 90 min. After coagulation, the curds were
cut into small cubes (1 cm?) and allowed to rest in the whey
for 10-15 min. Then the surfaces of the curds were covered
with cheese cloth, drained without pressure for ~30 min, and
pressed for 90 min. When the curd reached the appropriate
strength, the cheese cloths were opened and the cheeses were
cut into cubes about 7 x 7 x 7 cm? with weights of 400-500 g.
The cubes were brine-salted (10 g 100.g™* NaCl) for three hours.
After brine-salting, cheeses were held at room temperature for
12 h. The brined cheeses blocks were then packed with vacuum
packaging technique. After packaging, all cheese batches were
storaged at 4 °C for 28 days in cold room. The manufacture of
cheese was performed in triplicate.
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2.1 Physicochemical analysis

Samples were taken from all experimental cheese batches
at weekly intervals during 28 days of storage and analyzed
in duplicate for pH and lactic acid % whereas fat, dry matter
and salt content were determined for only first day of storage
according to the Turkish Standard (2006). The pH of the samples
was measured with a pH-meter (Hanna 211, Portugal).

2.2 Microbiological analysis

Viability of probiotic bacteria was assessed during storage
period of 28 days at 4 °C. Ten grams of cheese were homogenized
with 90 mL of sterile pepton water 0.1g 100 ml- with stomacker.
Decimal dilutions in pepton water were made and plated on
LPSM (L. plantarum selective medium) for L. plantarum, MRS-
Vancomycin for L. rhamnosus, MRS-Sorbitol for L. acidophilus,
MRS-Vancomycin for L. casei, and M17-lactose agar for S.
thermophilus (Merck, Germany) for the probiotic culture counts
(Jordano et al., 1992; Tharmaraj & Shah, 2003; Dave and Shah,
2006; Bujalance et al., 2006; Tabasco et al., 2007). While MRS
plates were incubated in anerobic conditions for 48 h at 37 °C,
M17 plates were incubated in aerobic conditions for 48 h at
37°C. Yeast Extract Glucose Chloramphenicol Agar (Merck,
Germany) was used to determine yeasts and moulds (Ethiopian
Standard Agency, 2012). Total coliform bacteria were detected
by using Leuryl Sulphate Tryptose Broth (Merck, Germany) with
most probably count technique (International Organization for
Standardization, 2000).

2.3 Sensorial analysis

Sensorial properties were determined only at 1st and
28th days of storage because of not monitored ripening in
cheese. Evaluation was based on four features aroma, texture,
and general acceptability fourteenth day of storage resulting
in a maximum of nine points for each characteristic. The
acceptability test was carried out with 7 trained panelists familiar
with the product. A 9-point hedonic scale was used to evaluate
the acceptability of the products including both the number and
verbal scores were provided to the panelists. The scores were; like
extremely (9), like very much (8), like moderately (5), neither
like nor dislike (4), dislike moderately (3), dislike very much (2),
dislike extremely (1). A section for the panelist's comments was
present in the evaluation sheet (Kahraman & Ustunol, 2012).

2.4 Statistical analysis

Statistical analysis of the datas was done using the analysis
of variance in SPSSv.10.05 (SPSS, Chicago, Illinois, USA).
Means with a significant difference were compared by Duncan’s
multiple range tests. P-values < 0.05 were considered statistically
significant. All analyses were performed in duplicate.

3 Results and discussion

The average composition characteristics of raw cow’s milk
used in making cheese were, 8.59 + 0.18 g 100 ml™! non-fat total
solids, 3.68 + 0.13 100 ml™ fat, 3.55 = 0.15 100 ml™' lactose,
3.24 + 0.06 100 ml™ total protein and 0.135 + 0.00 100 ml™*
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acidity as lactic acid (Table 1). Results were in agreement with
Turkish Food Codex Communiqué No 2000/6 on Raw Milk
and Heat Treated Drinking Milk Regulation (Turkey, 2000).

3.1 Physico-chemical properties of probiotic cheeses

Some physic-chemical properties of probiotic cheese
were given in Table 2. The results showed that the use of
S. thermophilus as co-culture in probiotic cheese production did
not affect negatively the cheese components. Fat and dry matter
properties of cheese weren’t influenced by added probiotic
bacteria. However, different level of pH, salt and lactic acid
were detected.

The highest dry matter content was determined for RT
sample, PT, AT and CT samples followed this, respectively.
Between samples while for PT, RT and AT very closed dry
matter contents were determined, for CT a lower dry matter
was observed (P<0.05). This condition may be also varied due to
the curd processing technique, the rate and amount of pressure,
culture activity. Regarding to the fat contents of the samples, it
was seen that a significant difference wasn’t determined, PT,
RT and AT samples were equal, for CT samples 0.25 more fat

Table 1. Chemical composition and acidity of raw cow’s milk used for
production of probiotic cheese.

Composition Raw Cow’s Milk
Nonfat total solids (%) 8.59+0.18
Fat (%) 3.68+0.13
Lactose (%) 3.55+0.15
Protein (%) 3.24+0.06
Acidity (Lactic acid %) 0.135+0.00
pH 6.85+£0.10

Table 2. Some chemical properties of probiotic cheese.

Sample No Dry matter (%) Fat (%) Salt (%)
PT 49.11+0.17* 25.50+0.70 5.03+£0.10
RT 49.32+0.07° 25.50+0.70 5.07+0.08
AT 49.01+0.32° 25.50+0.70 4.93+0.07
CT 48.63+0.09° 25.75+0.35 4.91+£0.05

PT (Streptococcus thermophilus + Lactobacillus plantarum). RT (Streptococcus
thermophilus + Lactobacillus rhamnosus). AT (Streptococcus thermophilus + Lactobacillus
acidophilus). CT (Streptococcus thermophilus + Lactobacillus casei).

Table 3. pH and acidity properties of probiotic cheese during storage.

observed was seen (P>0.05). Salt contents were varied 4.91
and 5.07 %, the difference between the samples were found
insignificant statistically (P>0.05). For the salt contents of the
samples occurred slight differences are related to the brine
level was taken by the curd, dry matter and curd processing
techniques as used starter culture.

pH and acidity properties of probiotic cheese during storage
were given Table 3. According to Table 3, it was seen that the pH
of all the samples has decreased. When consideration was made
between the samples, beginning the storage while the highest
pH was determined for CT, the lowest was determined for PT.
Between the samples reduction different pH levels is derived
from the activity of starter probiotics which were present in the
culture and the differences the levels of the forming lactic acid.
In the same manner as for pH, % amount of lactic acid and the
differences between the samples were occurred (P<0.05). During
storage depending on the activity of culture bacteria different
amounts of lactic acid formation creates this situation. Especially
for CT high lactic acid amount attracts notice.

Differences in pH may help to explain different rheological
properties showed by some cheeses during compression. The
maximum level of casein hydration occurs in pH values around
5.2 (Buriti et al., 2007a). Magdoub et al. (2005) reported that
the decrease in pH values may be due to the convert to residual
lactose in cheese to lactic acid and free fatty acid which had
developed in the cheese. Fooks et al. (1999) reported that the
decrease in pH values may be due to short chain fatty acids
which produced in varying quantities as metabolic end product
of the probiotic bacteria. Buriti et al. (2007a) determined that
pH decreasing capacity of S. thermophilus he had used in the
production of Minas fresh cheese is high and during production
for all cheese samples pH has decreased. Basyigit Kilic et al.
(2009) showed that the chemical analysis of probiotic cheese
samples utilization of the tested probiotic microorganisms in
Turkish Beyaz cheese production has no adverse effect on cheese
composition. The results obtained in this study are in agreement
with the results of researchers concerned.

3.2 Probiotic viability of probiotic white cheeses

However, although cheese is likely one of the best carriers
for probiotics, the addition of high numbers of viable and
metabolically active cells can affect product quality, especially

Storage Period [day]

Sample
1 7 14 21 28
pH PT 4.50+0.02 4.48+0.02 4.46x0.04 4.43%0.02 4.42+0.03
RT 4.58+0.03 4.55+0.05 4.50+0.05 4.45+0.05 4.40+0.05
AT 4.60+0.05 4.53+0.02 4.50+0.03 4.43+0.07 4.38+0.02
CT 4.67+0.03 4.57+0.03 4.49+0.01 4.37+0.03 4.27+0.03
Lactic acid % PT 0.71£0.01%% 0.7240.01%% 0.73+0.01*% 0.74+0.01%% 0.78+0.80*
RT 0.67+0.01*% 0.70£0.03*Y 0.77+0.04* 0.85+0.02°Y% 1.04+0.06°*
AT 0.71+0.04*% 0.79+0.01°%Y 0.83+0.02*Y 0.90+0.02°Y 1.12+0.03<
CT 0.85+0.01°% 0.89+0.04< 1.06+0.03%2 1.07+0.05 1.22+0.06%"

PT (Streptococcus thermophilus + Lactobacillus plantarum). RT (Streptococcus thermophilus + Lactobacillus rhamnosus). AT (Streptococcus thermophilus + Lactobacillus acidophilus).

CT (Streptococcus thermophilus + Lactobacillus casei).
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organoleptic properties (Grattepanche et al., 2008). Probiotic
viability of probiotic white cheese samples during storage was
given Table 4. The viability of S. thermophilus of the samples was
determined different from each other and this differences were
identified statically significant (P<0.05). For PT and RT samples
S. thermophilus viability increased during storage, for AT sample
decreased was recorded. Besides for CT sample in terms of
S. thermophilus viability no significant difference was detected
(P>0.05). In the production of probiotic white cheeses the
number of probiotic bacteria used in addition to S. thermophilus,
while for PT (L. plantarum) and RT (L. rhamnosus) increase
occurred, for AT sample reduction occurred (P<0.05). For
CT (L. casei) sample significant increase or decrease wasn’t
occurred. This situation can be explained decrease the viability
of the species which are sensitive increases in acidity as L.
acidophilus.

All probiotic bacteria were present in high levels throughout
storage of cheeses, above 6-7 log cfu.g™, threshold required for
probiotic activity. Stanton et al. (1998) reported that L. paracasei
was also satisfactorily viable during the long ripening period
of Cheddar cheese. Vinderola et al. (2000) evaluated the
suitability of Argentinian Fresco cheese as a food carrier of

Table 4. Viability of probiotic bacteria of cheese during storage period.

probiotic cultures. We used cultures of Bifidobacterium bifidum,
Bifidobacterium longum, Bifidobacterium ssp., Lactobacillus
acidophilus, and Lactobacillus casei in different combinations,
as probiotic adjuncts. The results had showed that nine different
combinations of bifidobacteria and L. acidophilus had a
satisfactory viability (count decreases in 60 d <1 log order) in the
cheese. Both combinations of bifidobacteria and L. casei cultures
assayed also showed a satisfactory survival (counts decreased
<1 log order for bifidobacteria but no decrease was detected for
L. casei). Buriti et al. (2007a) tested the addition of L. paracasei
subsp. paracasei LBC 82 in coculture with S. thermophilus to
potentially probiotic and synbiotic fresh cream cheeses (without
and with inulin, respectively). Viable counts of L. paracasei
remained above 7 Log cfu.g™ during the entire storage period,
21 days, for both cheeses. In another study, Buriti et al. (2007b)
observed the viability of L. acidophilus La-5 and B. animalis
subsp. lactis Bb-12 added to Minas fresh cheese. Both probiotic
cultures were present in high levels throughout storage, above
6 Log.cfu™ and resulted in cheeses with texture comparable
to the traditional ones and with favourable sensorial features
(Gomes da Cruz et al., 2009). Ortakci et al. (2012) investigated
the survival of the probiotic Lactobacillus paracasei during the
manufacture and storage of low-moisture part-skim Mozzarella

Sample Storage Period (day)
1 7 14 21 28
S. thermophilus PT 9.01+0.04%8 8.94+0.11® 9.01+0.07°® 9.28+0.01%8 9.73+0.03%*
(Log cfu.g™) RT 8.74+0.04%8 8.64+0.04<® 8.89+0.03%A8 9.08+0.05 9.49+0.10%
AT 10.28+0.06** 9.24+0.34" 9.31+0.15® 9.30+0.09*® 9.44+0.03®
CT 10.15+0.05* 10.23+0.03* 10.20+0.01* 10.13+0.02° 10.07+0.01*
L. plantarum PT 7.51+0.38% 7.16+0.17¢ 7.84+0.028 7.94+0.028 8.89+0.034
(Log cfu.g™) RT _ R _ R _
AT - - - - -
CT - - - - -
L. rhamnosus PT - - - - -
(Log cfu.g™) RT 8.21+0.02¢ 9.37+0.074 8.76+0.03" 8.06+0.03¢ 8.24+0.03¢
AT - - - - -
CT - - - - -
L. acidophilus PT - - - - -
(Log cfu.g™) RT _ - _ R _
AT 10.23+0.06* 8.15+0.15% 7.76+0.02¢ 7.62+0.01¢ 7.42+0.06¢
CT - - - - -
L. casei PT - - - - -
(Log cfu.g™') RT _ R _ R _
AT - - - - -
CT 9.12+0.03% 9.16+0.06* 9.24+0.05% 9.25+0.03* 9.08+0.08*
Yeast and Moulds PT <10 <10 <10 <10 <10
(Log cfu.g™) RT <10 <10 <10 <10 <10
AT <10 <10 <10 <10 <10
CT <10 <10 <10 <10 <10
Total Coliform PT <3 <3 <3 <3 <3
Bacteria RT <3 <3 <3 <3 <3
(EMSg™) AT <3 <3 <3 <3 <3
CT <3 <3 <3 <3 <3

PT (Streptococcus thermophilus + Lactobacillus plantarum). RT (Streptococcus thermophilus + Lactobacillus rhamnosus). AT (Streptococcus thermophilus + Lactobacillus acidophilus).

CT (Streptococcus thermophilus + Lactobacillus casei).
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Table 5. Sensorial properties of probiotic cheese 1* and 28" days of storage.

Storage Period (Days) Sample No Texture (1-9 point) Taste and Aroma (1-9 point) Ovaral Acceptance (1-9 point)

1 PT 6.6+0.10 5.00+0.10 6.50+0.10

RT 6.5+010 5.00+0.20 6.50+0.10

AT 6.5+0.10 5.10+0.10 6.60+0.10

CT 6.6+0.10 5.10%0.20 6.60+0.10

28 PT 7.5+0.10° 5.80+0.10¢ 6.70+0.10¢

RT 6.0+010* 4.00+0.20° 5.50+0.10*

AT 6.0£0.10* 3.00+0.10° 5.00+0.10°

CT 7.5+0.10° 6.80+0.20¢ 7.30+0.10¢

PT (Streptococcus thermophilus + Lactobacillus plantarum). RT (Streptococcus thermophilus + Lactobacillus rhamnosus). AT (Streptococcus thermophilus + Lactobacillus acidophilus).

CT (Streptococcus thermophilus + Lactobacillus casei).

cheese, and whether encapsulating the bacteria in alginate
microcapsules would increase their survival. Neither free nor
encapsulated L. paracasei had been affected by incubation in the
pancreatinbile solution. The viability determined in different
probiotic cheese essays is consistent with the data we have
obtained in the research.

3.3 Sensorial properties

The inclusion of probiotic bacteria may contribute to
distinct flavor and texture characteristics thus changing
perceived cheese liking. However, if the sensory properties does
not match the costumer expectations, the product will fail in the
market. Sensory quality of the food products is considered the
most important quality parameter and important in the sense
of represent consumer like (Albenzio et al, 2013a). According
to Table 5, whereas it was determined that all samples taken
too closer sensorial point at first day of storage period, it was
seen that in terms of texture scores PT and CT samples pointed
equal score (7.5), RT and AT samples pointed equal score (6.5)
(P<0.05) at the end of storage period. Because texture scoring
is regarded as the structure when the mass cut off and the
similar appearance was occurred, in the scoring big difference
didn’t occurred. In the consideration any gaps, cracks or holes
structure weren’'t observed. In the consideration that made
with regards to taste and aroma, occurred differences in the
scoring (P<0.05), AT has received the lowest score, RT, PT
and CT samples followed this, respectively. In this regard,
CT sample which L. casei culture used in have been seen
having as the most suitable taste and aroma. When examined
general acceptableness scores a parallel assessment have been
made to taste-aroma scores and CT sample took the highest
acceptableness and liking score.

Sensory panel showed that the highest average sensory
evaluation points were recorded in cheeses made with
Streptococcus thermophilus plus Lactobacillus casei, whereas
other probiotic bacteria combinations had been effected less
in regard to taste or appearance. Previous studies suggest
that the inclusion of probiotics does not markedly change the
sensory profile of cheese (Albenzio et al, 2013a). Indeed, the
use of combined cultures of such as L. acidophilus or other
lactic bacteria, particularly in association with Streptococcus
thermophilus has been reported as advantageous, due to absence
of certain sensory and texture defects and improvement of
nutritional value (Buriti et al., 2007b; Gomes da Cruz et al.,

Food Sci. Technol, Campinas, 34(3): 471-477, July-Sept. 2014

2009). Rodriguez et al. (1997, 1998) reported that the use of
L. casei subsp. casei in the production of low-fat cheese from
ultrafiltered milk resulted in higher levels of FAAs and volatile
components in the cheese during ripening and provided the
best scores for aroma and flavor development. Ong et al. (2006)
studied cheddar cheese and found that cheeses made with the
addition of L. casei and a mixture of ABC culture (L. acidophilus,
B. longum, and L. casei) received the lowest acceptance
scores. Their results showed that cheddar cheeses made with
probiotic adjuncts B. longum, B. lactis, and L. paracasei or
L. acidophilus received acceptance scores comparable with
those of control cheese (Karimi et al, 2012b). Several adjunct
cultures of strains of the species L. casei and L. plantarum have
been claimed to increase peptidolysis and improve the sensory
properties of cheese (Lynch et al., 1999; Menéndez et al., 2000;
Swearingen et al., 2001; Irigoyen et al., 2007). Escobar et al.
(2012) reported that probiotic supplementation of Panela
Cheese had no effect on perceived taste or appearance and the
starchless cheese containing L. rhamnosus GG showed greater
consumer acceptance in the compactness, hardness, moisture,
and softness descriptors.

4 Conclusion

In this study quality properties of the probiotic fresh cheeses
produced with S. thermophilus, L. plantarum, L. rhamnosus,
L. acidophilus and L. casei as co-cultures were examined.
And in the production of probiotic white cheeses combine
using S. thermophilus and L. casei provides for product more
acceptableness in terms of physicochemical and sensory
properties. Furthermore in terms of bacterial survival and
stability it was seen that this cheese had given better results. In
a general sense to evaluate the cheeses produced as a probiotic
product, determinating more than 6-7 Log cfu.g™ bacterial
viability, which is among the main criteria, is a positive feature.
In future studies using different probiotic strains and species in
addition to S. thermophilus is important for creating different
perspectives. Fresh white cheese could be a suitable food for
use of probiotic bacteria and manufacturing with high quality
and healthy properties.
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