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Abstract

Food deterioration has become a very important issue as excessive amounts of food are lost due to microbial spoilage.
The work aimed to assess the microbiological quality of raw milk and soft locally made cheeses in Assiut city, Egypt.
A total of one hundred and fifty random samples of raw bovine milk (90 samples) and locally made cheese including
Kareish and Domiati cheese (30 samples each) were collected randomly from different localities in Assiut city, Egypt.
These samples were examined for microbiological evaluation. The investigation revealed that the average APC were
1.9x10°, 2.6x108, 6.2x108, 7.5x10° and 1.8x10° cfu/ml or /g for dairy farm milk, dairy shops, street vendor raw milk,
Kareish cheese and Domiati cheese, respectively and the average Psychrotrophic count was 8.3x10°, 1.0x108, 1.5x10°,
2.5x10° and 9.0x10* cfu/ml or /g while the average Proteolytic count was 1.6x105, 2.1x10%, 3.7x10°, 5.3x10* and
2.0x10% cfu/ml or /g. Additionally, the average Lipolytic count was 2.5x10°, 3.9x10°, 6.5x10°%, 9.8x10* and 2.8x10*
cfu/ml or /g for the above-mentioned samples respectively. On the other hand, the Lactobacillus counts were 5.5x10%,
8.8x10% 1.4x10°, 1.9x10* and 5.2x10°% cfu/ml or /g, respectively. The average count of total yeast and molds were
9.5x10%, 2.5x103, 7.5x10%, 7.5x10? and 6.2x10? cfu/ml or /g, respectively. In conclusion, the presence of these
organisms indicted that the examined samples were of low quality which reflect unhygienic measures during milking,

processing, storage, and distribution chain.
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Introduction

Food products are exposed to microbial spoilage
during harvest, manufacture, storage, and distribution.
Food spoilage threatens human health and leads to
enormous economic loss worldwide to both producers
(farmers) and consumers where, about 15-25% of
foodstuffs were deteriorated (Deak and Farkas, 2013).
Spoilage of food occurs when the quality of food
deteriorates from its original organoleptic properties
observed at the time of processing. Factors such as
storage temperature, pH, water availability, presence
of spoilage microorganisms including bacteria and
fungi, initial microbial load (total viable count), and
processing influence the rate of food spoilage
(Odeyemi et al. 2019). Dirty food contact surfaces and

poor personal hygiene standards among food handlers
are two of the leading sources of microbial
contamination and proliferation in food items (WHO,
2007; Jones et al., 2008). They also play an important
role in probable cross-contamination because they can
be an asymptomatic carrier of foodborne disease-
causing bacteria (Walker et al., 2003). Raw milk
provides a highly nutritious habitat that is susceptible
to microbial contamination because it contains various
macronutrients such as carbohydrates, fats and protein
and micronutrients such as vitamins, amino acids, and
fatty acids (Quigley et al., 2013). Soft cheese is one of
the most appreciated cheeses in the Middle East. Egypt
has a long and rich tradition in cheese making based
on the many traditional cheese varieties. Kareish
cheese is one of the ancient Egyptian fresh white soft
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cheeses, it is consumed largely due to its low price and
high nutritive value. It is made mainly at farmers’
houses either by acid coagulation of skimmed milk by
natural micro flora present in milk or by adding a
rennet to the skimmed milk (Mahmoud, 2020). This
method exposes the product to contamination with
various types of microorganisms. Those organisms
may be responsible for food poising or render the
product of inferior quality (Todaro et al., 2013).
Domiati cheese makes up to 75% of the cheese
produced and consumed in the country (El-Baradei et
al., 2007). In Egypt it is made from cow or buffalos’
milk or a mixture of them according to the Egyptian
cheese-making technology. The product defects
depend on the specific species and number of
microorganisms involved in pre- and post- processing.
Most often, these changes are related to a single
undesirable sensory characteristic, smell, flavor, or
consistency (SamarZija et al., 2007). Undesirable
microbes that cause spoilage of dairy products include
Gram-negative psychrotrophs, coliforms, lactic acid
bacteria and yeast & molds (Kumbhar et al., 2009).
Psychrotrophic bacteria like Pseudomonas spp. can
produce proteolytic or lipolytic enzymes which
degrade components of raw milk leading to failure in
flavor and texture (Ribeiro Janior et al., 2018). In
addition to compromising the integrity of the milk
constituents, the microbial proteases and lipases are
thermo stable and can remain active even after the
elimination of the vegetative microorganisms by heat
treatments applied to the milk by the industry
(SamarZija et al., 2012; De Oliveira et al., 2015;
Bagliniére et al., 2017). Prolonged action of proteases
and lipases may cause organoleptic changes in fluid
milk or dairy products, such as a bitter or rancid taste
in cheeses (Fairbairn and Law, 1986; Matéos et al.,
2015 and Zhang et al., 2015). Contamination of milk
and dairy products by yeasts or molds results in food
spoilage. Due to the ability of yeasts to tolerate the low
pH, high osmotic condition, and low refrigeration
temperatures, they can cause spoilage and changes in
organoleptic, physical, and chemical properties of
foods (Arias et al., 2002). Moreover, mold growth on
cheese causes economic losses from discoloration,
poor appearance, and flavor. In addition, some molds
can produce mycotoxins such as aflatoxins which are
known carcinogenic (El-Diasty and Salem, 2007). As
microbiological analysis is critical for the assessment

of quality and safety, confirmation with standards and
specifications and regulatory compliance (Vasavada,
1993), total bacterial count indicates the farm general
hygienic condition, herd health status, milking
equipment sanitation and milk storage temperature
(Hayes et al., 2001).

Materials and Methods

I. Collection of samples:

A total of 150 samples of raw milk from dairy farms,
local stores, and street vendors (30 samples each) and
white soft cheese (Kareish and Domiati) (30 samples
each) were collected from local retails, supermarkets,
and dairy shops in Assiut city, Egypt. Each sample was
obtained in its container as sold to the public.

Il. Preparation of samples and serial dilution
(A.P.H.A., 1992):

A- Raw milk samples:

Detection of heat-treated milk:

Each milk sample was thoroughly mixed by inversion
several times and tested for heat treatment using
Storch's test (Lampert, 1975). Then 10 ml milk and
two drops of diluted hydrogen peroxide solution (1
part of H,O,, 14 parts of water and 0.1% H,SO4 by
volume) were mixed before the addition of two drops
of a freshly prepared aqueous solution of
paraphenylenediamine 2%. The content was
thoroughly mixed, immediate appearance of indigo
blue color indicated that milk is raw and heat-treated
milk was excluded. 10 ml of the sample were
aseptically weighted then added to 90 ml of 0.1%
sterile peptone water to obtain tenfold serial dilution.

B- Soft cheese samples:

10 g of cheese samples were homogenized with 90 ml
of 2% sterilized sodium citrate solution in sterile
blender for 2 minutes. Additional tenfold serial
dilution was prepared with the same diluent and
appropriate dilution was used to enumerate the
different groups of microorganisms.

I11. Microbiological Examination:

A- Total Bacterial Count (TBC) (A.P.H.A., 1992):

One ml from each dilution was carefully transferred
and evenly distributed over duplicated labeled sterile
Petri dishes of a dry surface of Standard Plate Count

NVVJ. 1 (2), 2021

22



Galaby et al.

(SPC) agar prepared by pouring 12-15 ml of liquefied
SPCA at 44 - 46°c. Inoculated plates were inverted and
incubated at 33 * 1°c for 48 hours. Plates with 30-300
colonies were counted.

B-Enumeration of

(A.P.H.A.,1992):

One ml from previously prepared dilution was placed
in duplicated plates using standard plate count agar
(SPCA). The inoculated plates were incubated at 7°c
for 10 days.

C- Proteolytic count (A.P.H.A., 1992):

One ml from each prepared dilutions was mixed by
pouring technique in duplicated plates with 10 - 15 ml
of (SPCA) fortified with 10% sterile skim milk and
incubated at 32°c for 2 days.

D- Lipolytic count (A.P.H.A.,1992):

Psychrotrophic bacteria

One ml from each prepared dilutions was mixed by
pouring technique in duplicated plates with 10 - 15 ml
of (SPCA) supplied with Tributyrin followed by
incubation for 2 days at 32°c.

E- Lactose fermenting MOs count (Garcia-Cano et al

2019):

One ml from each prepared dilutions was mixed by
pouring technique in duplicated plates with 10 - 15 ml
of MRS agar (Man Regosa Sharp agar) with
bromocresol green (0.0025%) as a pH indicator. Then
the plates were incubated for 24 - 48 hours at 37°c
under anaerobic conditions. Colonies were selected
based on phenotypic features such as circular creamy
texture white, gray, or green color.

F- Yeast and Mold Count (A.P.H.A., 1985):

One ml from each prepared dilution was mixed by
pouring technique in duplicated plates with 10 - 15 ml
of Sabouraud dextrose agar (SDA) containing 50 mg
of chloramphenicol per liter tempered at 45°c. After
solidification, the inoculated plates were incubated at
25°c for 5 days.

V. Statistical analysis:

SPSS Pocket program was used for Statistical
analysis, values of different parameters were then
tabulated.

Results

Results were tabulated and statistically analyzed as
follow:

Table 1: Statistical analytical results of the examined
varieties of raw bovine milk and locally made soft
cheeses samples based on their Aerobic plate count.

No. of Positive

Product | examined Samples Min. Max. Average

samples No. %
mf 30 30 | 100 | 2.5%10¢ | ox10° | 1.9x10°
Dairy 30 30 | 100 | 3.3x10* | 1.4x107 | 2.6x10¢
shops
Street 30 30 | 100 | 5.8x10* | 3.3x107 | 6.2x10°
vendors
Kareish 30 30 | 100 | 1.3x10* | 5.2x10° | 7.5x10°
cheese
Domiati 3 5 5
choees 30 30 | 100 | 6.1x10% | 1.1x10° | 1.8x10

Table 2: Statistical analytical results of the examined
varieties of raw bovine milk and locally made soft
cheeses samples based on their Psychrotrophic count.

No. of Positive
Product examined Samples Min. Max. Average
samples No. %
';:I’{E 30 30 | 100 | 6.2x10° | 5.4x10° | 8.3x10°
;ﬂg 30 30 | 100 | 5.9x10° | 6.3x10° | 1.0x10°
Vi;’ggﬁs 30 30 | 100 | 1.2x10° | 6.5x10° | 1.5x10°
fﬁ;‘;: 30 30 | 100 | 3.6x10° | 2.2x10° | 2.5x10°
':Zﬁg‘g' 30 30 | 100 | 2.8x10° | 7.7x105 | 9.0x10¢

Table 3: Statistical analytical results of the examined
varieties of raw bovine milk and locally made soft
cheese samples based on their Proteolytic count.

No. of Positive
Product | examined Samples Min. Max. Average
samples No. %
fﬁ‘lrlr 30 30 | 200 | 1.5x10°% | 8.5x10° | 1.6x10°
Dairy 3 6 5
shope 30 30 | 100 | 2.1x10% | 1.1x10° | 2.1x10
Street 30 30 | 100 | 3.8x10° | 3.2x10° | 3.7x10°
vendors
Kareish 30 30 | 100 | 1.0x10° | 5.4x105 | 5.3x10*
cheese
Domiati 30 30 | 200 | 1.0x10% | 1.2x10° | 2.0x10*
cheese

Table 4: Statistical analytical results of the examined
varieties of raw bovine milk and locally made soft
cheeses samples based on their Lipolytic count.

No. of Positive

Product examined samples Min. Max. Average

samples No. %
mr 30 30 | 100 | 4.0x10° | 1.5x10° | 2.5x10°
Dairy 30 30 | 100 | 5.3x10% | 2.5x10° | 3.9x10°
shops
Street 30 30 | 100 | 7.1x10° | 4.2x10° | 6.5%10°
vendors
Kareish 3 5 4
cheses 30 30 | 100 | 1.8x10° | 6.9x10° | 9.8x10
Domiati 30 30 | 100 | 1.7x10° | 1.7x10° | 2.8x10¢
cheese
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Table 5: Statistical analytical results of the examined
varieties of raw bovine milk and locally made soft
cheeses samples based on their Lactobacillus count.

No. of Positive

Product examined Samples Min. Max. Average

samples No. %
;ﬁ:ﬂ" 30 30 | 100 | 1.0x10° | 3.4x105 | 5.5x10¢
Dairy 30 30 | 100 | 1.0x10° | 5.1x105 | 8.8x10¢
shops
Street 30 30 | 100 | 1.8x10° | 6.7x105 | 1.4x10°
vendors
Kareish 30 30 | 200 | 1.0x10° | 9.7x10* | 1.9x10*
cheese
Domiati ’ " 3
choess 30 30 | 200 | 4.0x10? | 2.4x10* | 5.2x10

Table 6: Statistical analytical results of the examined
varieties of raw bovine milk samples based on their
total yeasts & molds count.

No. of Positive

Product examined Samples Min. Max. Average

samples No. %
Farm 30 27 | 90 | 1.0x102 | 3.9x10° | 9.5x10?
Dairy 2 3 3
shops 30 30 100 | 3.0x10° 9.5x10 2.5%x10
Street 30 30 | 100 | 6.0x102 | 4.7x10° | 7.5x10°
vendors
Kareish 30 25 | 83 | 1.0x102 | 1.9x10° | 7.5x102
cheese
Domiati 30 22 | 73 | 1.0x102 | 22x10° | 6.2x107
cheese

Table 7: Quality of local made cheese samples for
total yeast and mold count according to the (Egyptian
Standards, 2005).

Permissible Acceptable Unacceptable
limit of total samples samples
Product cast and
Yo No. % No. %
Kareish Not more 4 13 26 87
cheese
Domiati than 410
CFU/g 8 27 22 73
cheese
Discussion

Results recorded in Table 1 revealed that the APC of
raw milk collected from dairy farms ranged from
2.5x10* to 9x108 cfu/ml with an average value of 1.9x
10 cfu/ml. Higher APC was revealed from dairy
shops samples and ranged from 3.3x10* to 1.4x107
cfu/ml with an average of 2.6x10° cfu/ml. As well as
the street vendors raw milk samples ranged from
5.8x10* to 3.3x107 cfu/ml with an average value
6.2x108 cfu/ml, unlike to lower results obtained by
Ercolini et al. (2009).

Total counts of bacteria are the most useful indication
of the microbiological status of dairy products. High
levels indicate raw material contamination, improper
sanitation or unsuitable time and temperature factors
during storage and production (Mossel, 1983).

Realizing the data outlined in Table 2, it was evident
that raw milk samples collected from dairy farms,
dairy shops and street vendors had an average count
8.3x10% 1.0x10% and 1.5x10% cfu/ml, respectively
with minimum values of 6.2x10%, 5.9x10% and1.2x10°
cfu/ml and maximum count of 5.4x108, 6.3x10°¢ and
6.5x10% cfu/ml, respectively. These obtained results
were higher than that reported by Hantsis-Zacharov
and Halpern (2017) and Ribeiro Junior et al. (2018).

These findings could be attributed to the presence of
psychrotrophs being related to poor hygiene and food
spoilage as these organisms were well adapted to cold
temperatures and showed enzymatic activity at 4°c.

As noticed from the findings in Table 3 the minimum,
maximum and average values of proteolytic counts of
dairy farm raw milk samples were 1.5x10%, 8.5x10°
and 1.6x10° cfu/ml, respectively while in dairy shops
samples were 2.1x10%, 1.1x108 and 2.1x10° cfu/ml,
respectively. As well as in street vendor samples were
3.8x10%, 3.2x10 and 3.7x10° cfu/ml, respectively.

The summarized results in Table 4 demonstrated that
the minimum, maximum and average values of
lipolytic counts of dairy farm raw milk samples were
4.0x10%, 1.5x10° and 2.5x10° cfu/ml, respectively
while in dairy shops milk were 5.3x103, 2.5x106 and
3.9x10° cfu/ml as well as in street vendors samples
were 7.1x10%, 4.2x108 and 6.5x10° cfu/ml,
respectively.

It was obvious that the heavy contamination of all
samples especially street vendor raw milk may be due
to contamination during milking and unsanitary
storage, handling, and packaging.

Data obtained in Table 5 pinpointed that the average
lactobacillus count of farm milk, dairy shops and street
vendor milk samples were 5.5x10% 8.8x10* and
1.4x10° cfu/ml with counts ranging from 1.0x103 to
3.4x10° cfu/ml, from 1.0x10° to 5.1x10° cfu/ml and
from 1.8x103 to 6.7x10° cfu/ml respectively. Higher
counts of Lactobacillus were indicated by Stojiljkovic
(2018) While, lower values were detected by Quigley
et al. (2013).
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It was evident from the result in Table 6 that the
average of total yeasts and molds count of farm milk,
dairy shops and street vendor milk samples were
9.5x10%, 2.5x10% and 7.5x10% cfu/ml with counts
ranging from 1.0x102 to 3.9x10% cfu/ml, from 3.0x102
to 9.5x10° cfu/ml and from 6.0x102 to 4.7x10* cfu/ml
respectively.

Cheese is considered an essentially microbial
fermentation of milk by selected lactic acid bacteria
whose major function is producing lactic acid from
lactose causing curd formation. Kareish cheese is the
most popular local types of soft cheese in Egypt,
characterized by low-fat content, source of protein,
calcium, phosphorus, and water-soluble vitamins (El-
Bagoury and Mosaad, 2002). While Domiati cheese
makes up about 75% of the cheese produced and
consumed in Egypt (El-Baradei et al., 2007).

The afore mentioned data in Table 1 concluded that
the minimum and maximum values of total aerobic
plate count of both Kareish and Domiati cheese were
1.3x10% 6.1x10°% cfu/g and 5.2x10%, 1.1x108 cfu/g.
While the average values were 7.5x105 and 1.8x10°
cfu/g, respectively. Higher results were obtained by
Aly and Galal (2002) and Sayed et al. (2011) in
Domiati cheese, Abd Alla (2004) in Kareish cheese
and El-Bessary (2006) in both types. While lower
counts were detected by Ali (2005) and Wafy (2006).

These obtained results reflected the bad sanitary
condition of the locally made soft cheese where
Kareish cheese was made by small-holders and sold at
local markets uncovered and without suitable
containers. So, it was exposed to contamination with
several types of microorganisms and a good medium
for the growth of spoilage and deteriorating
microorganisms.

The microbiological quality of Domiati cheese can be
affected by many factors as: the quality of raw milk,
thermal treatment of the milk and levels and types of
microbial contamination which occur during
manufacture and storage.

Regarding Table 2, the minimum and maximum
values of the psychrotrophic count of both Kareish and
Domiati cheese were 3.6x10% 2.8x10° cfu/g and
2.2x10%,7.7x105cfu/g. While the average values were
2.5x10° and 9.0x10* cfu/g, respectively.

The relatively high results obtained in this study could
be concluded to the ability of psychrotrophic to form
hydrolytic enzymes causing spoilage to raw milk and

dairy products constituents as fat and protein when
stored in the refrigerator. This leads to losses of the
modern dairy industry as up to 30% because of
spoilage and reduced product quality.

The results recorded in Table 3 pinpointed that the
minimum, maximum and average proteolytic count in
Kareish cheese samples were 1.0x10% 5.4x10° and
5.3x10* cfulg, respectively. Besides that, the
proteolytic count in Domiati cheese samples was
ranged from1.0x10° to 1.2x10° cfu/g with an average
count of 2.0x10* cfu/g. These findings were far lower
than detected by Hassan et al. (2019).

These proteolytic microorganisms result in the
decomposition of protein content due to the
proteolysis process and leads to microorganisms’
development.

Data summarized in Table 4 declared that minimum,
maximum and average lipolytic count in Kareish
cheese samples were 1.8x10% 6.9x10° and 9.8x10*
cfu/g, respectively. Also, it was clear that the lipolytic
count in Domiati cheese samples was ranged
from1.7x10% to 1.7x10° cfu/g with an average count of
2.8x10* cfu/g.

It was evident from the results in both Table 5 that the
examined Kareish cheese had counts ranging from
1.0x10% to 9.7x10* cfu/g with an average count
1.9x10% cfu/g. The minimum, maximum and average
lactobacillus counts of Domiati cheese were 4.0x102,
2.4x10* and 5.2x10% cfu/g, respectively.

Yeasts and molds could be detected in 83% of the
Kareish cheese and 73% of Domiati cheese samples
with average value 7.5x10? and 6.2x10? cfu/g and
counts ranging from 1.0x10% to 1.9x10% cfu/g for
Kareish cheese and from 1.0x102 to 2.2x10° cfu/g for
Domiati cheese samples, respectively as shown in
Table 6. As well as Table 7 revealed that only 13% and
27% of Kareish and Domiati cheese were acceptable
samples according to Egyptian Standards (2005) while
all other samples were unacceptable.

The contamination of these products may occur from
using raw material or during manufacture, storage, and
distribution. Spoilage of cheeses by yeast appears as
visible growth of yeast colonies on the surface of
cheese, unpleasant smell, or taste, change in texture
and deformation of the packets. Their occurrence in
Domiati cheese may be attributed to the yeast’s ability
to grow at low temperature, the assimilation of organic
acids like lactic and citric acid, their proteolytic
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impolitic activities, resistance against high salt
concentration and resistance to cleaning compounds
and sanitizers. The main defects caused by yeasts are
fruity, bitter, or yeasty off flavors, discoloration
changes and texture.

Additionally, molds contamination not only cause
deterioration of the foods but also adversely affect the
health of both animal and human. Molds can form
toxins (Mycotoxins) which may induce food poising
and neoplastic diseases as leukemia among customers.

Conclusion

In conclusion, the microbiological evaluation of the
examined samples indicated that the bacteriological
quality was inferior as well as unacceptable
concerning the Egyptian standards for total aerobic
count, yeasts, and molds.

The presence of these organisms in high number
renders the dairy products unfit for human
consumption and through the development of
undesirable changes which reflect unhygienic
measures, inadequate heat treatment during the
manufacture, using bad quality ingredients or
additives and improper sanitation during storage,
handling, and distribution.
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