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ABSTRACT

This work was conducted to determine the microbial contamination in soft cheese
processed in laboratory. Pure yoghurt starter culture consists of Lactobacillus
bulgaricus and Streptococcus thermophillus and domestic starter of yoghurt were
used in making of soft cheese in laboratory. Both starters were individually added
to raw and pasteurized cheese milk before adding rennet. Samples of manufactured
soft cheeses were stored at 7°C for 1, 7, 14 and 21 days. The results showed an
increase in the total aerobic count in all treatments to which the starter cultures
were added. Yeasts & molds count was lower in pasteurized milk cheese compared
to raw milk cheeses. Coliform count was observed to increase more rapidly in raw
milk cheese in comparison with pasteurized milk cheese. Escherichia coli and
Staphylococcus aureas were not found in pasteurized milk cheese, in contrast with
raw milk cheese in which their counts rose rapidly during storage especially in
control raw milk cheese. Influence of pure yoghurt starter culture was higher on
microbial load in soft cheese compared to domestic starter.
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Introduction:

Soft cheese is well-known not only in our region but in all agricultural countries. It is very
nutritional, cheap and has distinctive flavour. It contains high level of proteins and lipids. Also, it is
distinguished by high level of moisture (50%) and neutral pH compared to other types of ripened
cheeses (Nelson et al, 2009).
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In Irag, soft cheese is manufactured in large amounts mostly by farmers, but the procedure they
follow in cheese making is poor and risky due to using raw milk with high microbial load and
unsanitary utensils and conditions that increase probably cheese contamination. In addition,
marketing of soft cheese occurs in unhealthy conditions. Despite of these circumstances , soft cheese
is consumed widely fresh and without ripening (Ali et al, 2013).

Cheese manufactured from raw milk has a better taste comparatively with the same cheese
manufactured from pasteurised milk due to active indigenous enzymes in the milk and some bacteria,
particularly non-starter lactic acid bacteria (NSLAB) present in the raw milk play a positive role in
cheese ripening. This is an important marketing merit for raw milk cheeses. Nevertheless, it is clear
that soft cheeses can be problematic and those made from raw milk particularly so. Staphylococcus
aureus is a common cause of mastitis in dairy cows and, hence, its existence and consequently their
enterotoxins in most raw milks is probable. Also, Escherichia coli is likely to be present in raw milk
(Fox et al, 2017, Giraffa et al, 2010).

Soft cheese provides an optimal for the growth of many pathogenic micro-organisms at low
temperatures. It is a potential means for some foodborne diseases such as Staphylococcus aureus,
Escherichia coli, Listeria monocytogenes, Bacillus spp., Salmonella spp. and Brucella spp.,
particularly, if the soft cheese is made of unpasteurized milk. Also, soft cheeses are very susceptible
to fungal spoilage, which causes economic losses and is a public health concern due to the possible
production of mycotoxins, which are capable of causing disease and death in both humans and
animals (Fernandez et al, 2017). This type of cheeses is mostly linked to some foodborne outbreaks
even if it was kept in refrigerators, consequently great precautions should be taken through all steps
of cheese making (Choi et al, 2016, Fox et al, 2017, Fox, 2011).

Biological preservation is one of the methods used widely to face food deterioration especially
that caused by microorganisms. It is an easy means, cheap, active and applicable in dairy
manufacturing and above all, it is safe. Lactic acid bacteria (LAB) have been used for a long time in
food processing and its use is considered one of the dependable methods to keep unpasteurized food
items safe. LAB is applicable vastly in fermented dairy and cheese processing due to its positive
effects on flavour, texture and nutritional value (Fernandez et al, 2017: Kongo and Malcata, 2016).

Starter culture in cheese manufacturing decreases the pH of the medium which affects the
growth of pathogenic and deteriorate contaminants in cheese, besides of producing many enzymes
leading to wide range of flavour compounds which enhance the organoleptic characteristics of the
final product (Broome et al, 2011).

Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus thermophiles are one of the
most important types of LAB. They are widely used in many fermented dairy products and can be
considered as a safe and natural component in food (Rizzello and De Angelis, 2011: Fernandez et al,
2017).

The main objective of this work was to study the capability of yoghurt starter culture to control
the growth of some pathogenic contaminants in soft cheese manufactured in laboratory and then after
applying the idea in Iraqgi villages as yoghurt culture is available in all villages and the farmers are
very familiar with using it.

Materials and methods:

Full cream raw milk was divided as in Table 1. Pure yoghurt starter culture consists of
Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus thermophilus (1:1) and domestic
yoghurt culture obtained from some villages in Tikrit, were used to inoculate cheese milks and
incubating the milks for 3 h. at 42°C prior to rennet adding to all treatments and then cheese making
was completed. Both starter cultures were activated at least three times before using it in cheese milks’
inoculation. Soft cheese blocks of all treatments were kept in refrigerator at 7 °C for 1, 7, 14, 21 days.
Starter cultures were added before applying rennet according to a simple experiment carried out
previously to select the incubation time properly before acid coagulation (Figure 1).

35



Journal Tikrit Univ. For Agri. Sci. Vol. (18) No.(3) -2018
ISSN-1813-1646

Table 1: Treatments of the cheese milk assigned for current study.
Pasteurized | Treatment 1 (T1) | Pure yoghurt starter culture added

63°C for Treatment 2 (T2) | Domestic yoghurt starter culture added
Raw 30 min. Treatment 3 (T3) | Control 1

milk Treatment 4 (T4) | Pure starter culture added

Unpasteurized | Treatment 5 (T5) | Domestic yoghurt starter culture added
Treatment 6 (T6) | Control 2
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Figure 1 Growth and Titratable acidity % of Pure yoghurt
starter culture (Lactobacillus delbrueckir subsp. bulgaricus and
Streptococcus thermophilus, 1:1) and domestic yoghurt culture.

Sample preparation:

Cheese samples of 25 g were collected from many places of the blocks, mixed well and 225 ml
of sodium citrate solution (2%) was added, mixed again until the sample fully dissolved. This solution
was considered as first dilution. Other dilutions were prepared with peptone solution (0.1%) (Graham,
2004). The following tests were done during the storage period:

Determination:
Total Aerobic Bacterial Count:

This test was done according to AOAC (2010) with Nutrient agar and the plates were incubated
at 37 °C for 48 h.

Yeasts & mold counts:

Potato dextrose agar (PDA) medium was used. Petri-dishes were incubated at 25 °C for 5 days
(Frank and Yousef, 2004).

Coliform count:

Coliform bacteria count in cheese samples was done on MacConkey Agar. Petri dishes were
cultivated upside-down in an incubator at 37 °C for 48 h. (AOAC, 2010).

Escherichia coli:

E. coli count was conducted as described by Davidson et al, (2004) on Violet Red Bile Agar.
Petri dishes were put upside-down in an incubator at 44 °C for 48 h.

Staphylococcus aureas:

Mannitol salt agar was used to count Staphylococcus aureus (Henning et al, 2004). After
spreading, petri-dishes were incubated at 37 °C for 48 h.

Biochemical Identification tests:
IMVIC tests:

Indole, methyl red, VVoges-Proskauer and citrate utilization tests (IMVIC) were conducted

according to Tille (2013).
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Carbohydrate fermentation tests:

Purple broth with selected carbohydrates (Xylose, Rhamnose, Mannitol and Glucose) used to
achieve these tests. The media were incubated at 35 °C for 48 h. (Andrews and Hammack, 2011).
Hemolysis test:

Sheep blood agar was used (Brown and Smith, 2015). After striking the media, plates were kept
at 37 C for 24 h.; Clear zone was evidence to complete hydrolysis and green zones around colonies
to partial hemolysis.

Catalase test:

According to Brown and Smith (2015), hydrogen peroxide (3%) was used to test the capability
of bacteria to produce catalase.
Coagulase test:

According to Berkowitz and Jerris (2015), three drops of blood plasma on a slide was inoculated
by some of the bacterial growth. If the plasma coagulates within 15 s, the test is considered positive.
Results and discussion:

Microbial content of manufactured soft cheese:

Total aerobic bacterial count increased in all treatments which yoghurt starter cultures (T1, T2,
T3 and T4) were added, but the increasing rate was lower in pasteurized milk soft cheeses (T1, T2
and T3) in comparison with raw milk soft cheeses (T4, T5 and T6). After the first day of storage (7
°C), T3 showed the lowest TAC (5.51 cfu/g) whereas the highest count was in T5 (7.25 cfu/g). TAC
increase was observed to develop during the cold storage period. This development was in agreement
with Briggiler-Marco et al, (2007) who reported that TAC in the soft cheese in which starter culture
was added, is attributed to the culture itself which its count might reach 108 cfu/g.

Yeast & mold counts were nil after first day of storage for pasteurized milk cheeses (T1, T2
and T3) whereas the range of Yeast and mold counts in raw milk cheeses was high (5.0-5.15 cfu/g;
Figure 3). Although the counts were low in T1, T2 and T3 compared to T4, T5 and T6, both increased
through the storing period. These results reflect that raw milk had already high load of yeast and
mold, but pasteurization, hygienic storing and handling of pasteurized milk soft cheeses were all
efficient factors to lessen increasing rates (Al-Nazal, 2016). In addition, the effectiveness of lactic
acid bacteria as an inhibitor of the proliferation of yeast and mold was obvious, especially in
pasteurized milk soft cheese during storage period which continued for 21 days (Fernandez et al,
2017).
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Figure 2 Logarithmic scale of Total Aerobic Bacterial Count
cfu/g in soft cheese treated with yoghurt starter culture.
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Figure 3 Logarithmic scale of Yeast & mold count in soft cheese
count treated with yoghurt starter culture.

Figure (4) shows coliform counts in soft cheeses. The counts were low for pasteurized milk
cheeses (T1, T2 and T3) after 1st day of refrigerated storage as the counts ranged in log scale between
2.38-2.69 cfu/g, whereas the counts in raw milk cheeses (T4, T5 and T6) were higher and ranged
from 3.01-3.09 cfu/g. Higher counts in the latter can be attributed to the initial microbial load of raw
milk, while lower counts in the former cheeses is due to the effect of pasteurization (Hadal, 2010).

Figure (5) shows that Escherichia coli did not appeared in pasteurized milk cheeses through the
storage period (7 C, 21 d). But its counts in raw milk cheeses ranged 2.46-2.64 cfu/g after 1st day and
reached (2.82-3.29 cfu/g) at the end of the period. the increase in the counts occurred during the
storage period in all T4, T5 and T6 but its rate in Control Treatment of raw milk cheeses (T6) was
higher than others, mostly due to the activity of starter cultures in producing lactic acid (Akpinar et
al, 2011). All E. coli grown colonies that were counted identified and characterized by IMVIC tests
which were positive to Indole and Methy Red tests and negative to Gram, Citrate and Voges-
Proskauer tests (Davidson et al, 2004: Sandle, 2014).
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Figure 4 Logarithmic scale of Coliform count in soft cheese
treated with yoghurt starter culture.
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Figure 5 Logarthmic Scale of Escherichia coli count in soft cheese
treated with yoghurt starter culture.

Staphylococcus aureus was absent in all pasteurized milk cheeses (T1, T2 & T3) at the first day
and through storage period (Figure 6), but it appeared in raw milk cheeses (T4, T5 and T6). Its counts
at day one were 2.77, 2.80 and 2.80 cfu/g, respectively. Also the counts increased during the storage
and reached 3.02, 3.05 and 3.43 cfu/g, respectively. Results showed that the rise in the colony counts
of Staphylococcus aureus was higher in T6 (Control) compared to T4 and T5 in which starter cultures
were added during cheese making, mostly due to the activity of the starter cultures (Rizzello and De
Angelis, 2011).

All Staphylococcus aureus grown colonies that were counted identified and confirmed by many
tests; Gram, urease, Catalase, Coagulase and Hemolysis tests, which were positive to all tests
according to Gillaspy and landolo (2009) and Leboffe and pierce (2012).

Conclusion:

The results showed the effectiveness of pasteurization and applying yoghurt starter cultures
(both pure and domestic). Although pasteurization of raw milk inhibits all pathogenic microorganism
in milk, but the consumers prefer raw milk cheese rather than pasteurized milk cheese. Despite of
marketing advantages, the farmers have no intention to change their traditional method in cheese
making because of the problems of the heat treatment, e.g. poor coagulation of caseins and yield
precents. Therefore, applying LAB in cheese making is very productive, easy, available and safe.
Nevertheless, the combination between the two factors is the best because heat treatment inhibits
pathogens and LAB can acidify the medium and improve coagulation due to release of Ca++. In
addition, the enzymes of LAB will produce distinctive flavour to the cheese. Also, keeping quality of
soft cheese will be improved.
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