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Ras cheese, The assessment of sanitary measures of Ras cheese was undertaken through
microbiological = microbiological evaluation of cheese and its processing environments in
evaluation traditional manufacturing dairy plant in Alexandria Governorate. A total of 215

representative samples include received raw milk (25), cheese curd (25), fresh
Ras cheese (25), three months aged Ras cheese (25), and six months aged
Ras cheese (25), As well as swabs from cheese vat (15), stainless-steel
cylindrical forms (15), stainless-steel tables (15) and hand workers (15) were
taken. Also (15) samples of rennet and (15) samples of annatto (coloring
agent) were collected. The trials were repeated 3 times from 3 different
patches within 6 months to ensure the most contaminated points. Raw milk
was heavily contaminated as the mean values of total bacterial count , coliform
count , S. aureus count and total mold & yeast count were 1.11 x 107 + 2.45 x
108cfu/ml , 8.24x10* + 1.68x10%fu/ml , 7.77 x10%2 + 4.33x10%cfu/ml and
4.10x10% + 2.0x102 cfu/ml, respectively .Meanwhile slight decline of all these
counts was observed in curd samples . Then the counts increases again in
fresh cheese samples specially Coliforms and S. aureus counts as follow 1.88
x10% + 8.13 x10 cfu/gm and 1.64x10%+ 3.66 x10? cfu/gm, respectively. Three
aged cheese samples revealed slight reduction in Coliforms and S. aureus
counts as follow 1.44 x10? + 2.14 x10 cfu/gm and 8.41x10 + 1.80x10 cfu/gm,
respectively. Meanwhile, 6 months aged cheese samples showed great
reduction of Coliforms and S. aureus counts as follow 0.2 x10 + 0 cfu/gm and
2.66 x10 £8.43x10 cfu/gm respectively indicating the fact that the prolonged
aging of Ras cheese increases the safety of the product. Samples of rennet,
Cheese vat, stainless-steel cylindrical forms and stainless-steel tables showed
high contamination with TBC and Coliforms while hand workers swabs were
harbored high S. aureus and Coliforms counts. Results posed that the most
reliable sources of contamination along Ras cheese manufacturing line were
received raw milk, rennet, vats, forms, tables as well as hand workers.
Preventive measures and GMP these could be applied to improve the hygienic
quality of Ras cheese were fully discussed.
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1.INTRODUCTION longer shelf life than milk and most of
other dairy products.

Ras cheese is the main Egyptian
hard cheese that is rather similar to the

Greek, Kefalotyri cheese, where the

Milk and milk products are highly
perishable  foodstuffs. They are

name in both countries means "head".
Ras cheese now is the most known and
palatable hard cheese in Egypt and all
over the Arab world (Abou-Donia,
2002). Ras cheese is valued for its
portability, long life, and high content of
fat, protein, calcium, and phosphorus.
Ras Cheese is more compact and has a
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excellent substrates for nutrition not
only for humans and animals, but also
for innumerable pathogenic and
spoilage microorganisms. Although milk
production methods have generally
improved over the last few decades, the
microbiological quality of some raw milk
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supplies and milk products still cause
concern (Robinson, 1993).

The main potential hazards in most
dairy products are microbiological
hazards and the dairy industry has
increased its efforts for quality and
safety assurance through the
development and implementation of
protective programs as HACCP and
guality assurance system (Kassem et
al., 2002).

The successful commercial
production of dairy products requires
control of microbiological presence and
activity to achieve maximum shell-life
consistent with safety of the product
(pelcsznska and Libelt, 1995).

Food borne diseases are a common
and widespread global problem. Several
outbreaks have been reported as a
result of eating contaminated dairy food
that may look, taste and smell perfectly
normal but are in fact contaminated with
large number of harmful bacteria (CDC,
2009).

Handling of milk during cheese
manufacture plays an important role in
the proliferation of microbial flora and
consequently impairs its utility and
renders the product unfit for Human
consumption (Yousef et al., 2001).

Coliforms are routinely used as
indicator to ascertain the quality of the
food products. Their presence indicates
careless methods of production,
handling of the processed food products
and the use of insufficient sanitized
equipment. Moreover, Coliforms are
used to measure the quality of the
practices used to minimize microbial
contamination of dairy products and as
an approved safety indicator in HACCP
system (Banwart, 1998). High coliform
in these products induce undesirable
changes that lower their quality.

The presence of Staphylococcus
aureus in dairy products is a good
indicator of the personal hygiene of
factory workers, presence of moulds
and yeasts in dairy products is
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undesirable even when found in few
numbers as they rapidly grow in the
product that render it of inferior quality
(Hamed, 1992).

Mould and yeast counts in cheese
are used as an index of the proper
sanitation and quality defects in soft
cheese as rancidity, softness and color
defects arise mainly from contamination
by yeast and mould. Moreover, in view
of the potential ability of some mould to
produce mycotoxins during their growth
thus, their presence poses potential
hazards to food safety and human
illness (Besancon et al., 1992).

Salmonella is one of the most
important food-borne pathogens that

can be transmitted through the
consumption of contaminated milk and
milk  products. The severity of
salmonellosis, which may result in death
for some individuals, means that
manufacturers need to  detect

contamination before food is released
for sale (Mcclelland and Pinder 1994).
Many contaminants find their way to raw
milk, from which they gain access to
dairy products from which they gain (
Zeinab et al., 2009).

The Egyptian Organization for
Standardization and Quality Control
(ES, 1-1007: 2005) stipulated that Ras
cheese should be produced from
pasteurized milk or milk treated by heat
equivalent to pasteurization. Also it
should be free from pathogenic
microorganisms and their toxins, free
from E-coli, total coliform count should
not exceed 10 cfu / gm, total mould
count should not exceed 10 cfu / gm
and total yeast count should not exceed
100 cfu / gm. The aim of this work to
assess the sanitary measures in
traditional Ras cheese manufacturing
dairy plant in Alexandria governorate
through the evaluation of its microbial
criteria and also to suggest the suitable
corrective measures that can be applied
to produce safe and high quality
product.
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2. MATERIALS AND METHODS

The present study was carried out in
traditional Ras cheese manufacturing
dairy plant in Alexandria Governorate.

1-Process flow diagram of Ras cheese:

Receive draw milk

standrization of fat¥between

— cheese
cow and buffalo milk

heating up to
vat——————
35°C

Addition of liquid Rennet — Addition of

Annato (coloring agent)
shut down heating

— — leave for curdling
for 45 min

after .
— — curd formation
45 min
heating . ..
————— cutting and stirring
up to 457C

with continous heating,

— drainin art
for 45 min gp

of whey — addition of crystalline NaCl
melted in the drained part of whey (6-

ft
8%) f = Scalded Curd
= M

transferred onto stainless-steel
cylindrical forms lined with fine gauze
on stainless-steel tables — mechanical
pressing (24 — 48 hrs.) — Fresh Ras
cheese — transferred onto wooden

shelves
dry salting by crystaline NaCl

— —

for 3 months in suitable ventillation
—3 months aged Ras cheese —
washing and drying of cheese blocks
— packaging each 4 cheese blocks in
refrigeration

Sackcloth——

at 4°C for 2 month
aged Ras cheese with shelf-life up to 18
months age.
2- Collection of samples:

—6 months

2-1- Collection and preparation of
samples: A total of 215 representative
samples include received raw milk (25),
cheese curd (25), fresh Ras cheese
(25), three months aged Ras cheese
(25), six months aged Ras cheese (25).
As well as swabs from cheese vat (15),
stainless-steel cylindrical forms (15),
stainless-steel tables (15) and hand
workers (15) were taken. Also (15)
samples of rennet and (15) samples of
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annatto (coloring agent) were collected.
The trials repeated 3 times from 3
different patches within 6 months.

2-2- Received raw milk: the samples
were collected in sterile sampling
bottles after through mixing of the bulk
milk (about 250 ml each).

2-3- Ras cheese samples: Ras cheese
samples (curd, Fresh, 3 months and 6
months aged cheese) were collected in
sterile sampling jars (250 g each). Each
sample thoroughly mashed with 2 %
Sodium citrate solution in a sterile
mortar and Ten-fold serial dilutions were
prepared for microbiological
examination.

2-4- Rennet samples: the samples were
collected in sterile sampling bottles after
through mixing of the bulk rennet jar
(about 250 ml each) in sterile screw
capped bottle.

2-5- Annatto samples: the samples
were collected in sterile sampling
bottles after through mixing of the bulk
annatto jar (about 250 ml each) in
sterile screw capped bottle.

2-6- Swab samples: samples from
(cheese vat, stainless-steel cylindrical
forms, Stainless-steel tables and
workers' hands) were collected by swab
contact method (Pritchard et al, 1994).

NB: All samples were collected under
complete  hygienic  condition and
transferred directly to the laboratory with
a minimum of delay in an insulated ice-
box (at 4£1°C) to be examined.

3- Microbiological examination:-

3-1- Determination of total bacterial

count (ISO 4833/2003).

3-2- Determination of Coliforms count
(1SO 1991)

3-3- Enumeration of Staphylococcus
aureus (FDA, 2002)

3-4- Determination of Yeasts and
Moulds count (Bailey and Scott, 1998)

3-5- Detection of Salmonella (ISO
6579/2002)
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3. Results And Discussion

Table (1) Statistical analytical results of Total Bacterial Count and total Coliforms
Count during processing steps of Ras cheese in a traditional dairy plant.

[tem Total

Bacterial count

Total
Coliforms Count

Received raw milk
Cheese curd
Fresh cheese

3 months aged cheese

6 months aged cheese
Rennet
Annatto

Cheese vat
Stainless-steel forms

Stainless-steel tables
workers' hands

1.11 x 10"+ 2.45 x 108
1.24 x105+ 1.19 x10°
1.15 x108 + 3.04 x107

2.05 x10°+ 1.03 x10°

1.04 x108 + 5.86 x10
1.70 x10° + 1.26 x10°

2.1x10%+5.3x10

1.66 x 108+ 1.58x 108
1.24 x108 + 6.98 x107

1.49 x108 + 6.89 x107
9.90 x108 + 6.21 x108

8.24x10% + 1.68x10*
4.15 x10? + 1.82 x102
1.88 x10%+8.13 x10

1.44 x10?% + 2.14x10

0.2x10+0
5.33 x10 £+ 1.85 x10
-ve

1.78 x 103+ 5.17 x10?
2.13 x10* + 1.30 x10*

8.73 x10%+ 5.06 x103
9.14 x10%+ 2.48 x10°

3.1.Total Bacterial count:

Total counts of bacteria are the most
useful indicator for the microbiological
status of the cheese. A high viable
count often indicates contamination of
raw material, unsatisfactory sanitation,
or unsuitable time and temperature

during storage and/or production
(Mossel, 1983). The presence of high
total bacterial count in raw milk

indicates serious faults in production
and handling or may be due to lack of
cooling facilities during transportation
(Mehari and Gashe, 1990)

3.2.Total Coliform Count:

In recent years attention paid toward
Coliform bacteria because of their public
health importance, fecal Coliforms are
widely distributed in nature. They gain
entry to milk and milk products through
the water supply, equipment, unhygienic
conditions of production and handling
(Hafez, 1984).

The data in Table (1) revealed that the
mean total bacterial count and total
Coliform count during processing steps
of Ras cheese start very high in
Received raw milk samples (1.11x107 +
2.45x10°%) and (8.24x10* + 1.68x10%),
respectively indicating poor sanitary
measures in milk handling and lake of
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cooling facilities during transportation
from the farm to the factory, then slightly
decrease in Cheese curd samples (1.24
x108 + 1.19 x10°) and (4.15 x10% + 1.82
x10?), respectively due to heat treatment
of milk, then sharply increase in the
Fresh cheese samples (1.15 x10® +
3.04 x107) and (1.88 x10° + 8.13 x10)
due to getting contact with the
followings : Cheese vat, Stainless-steel
forms, Stainless-steel tables and
workers: hands which is highly
contaminated indicating poor sanitation
of the contact surfaces in the factory,
unhygienic conditions of production and
handling and absence of hygienic
awareness of workers .Then the counts
decrease in the 3 months aged cheese
samples (2.05 x10° + 1.03 x10°) and
(1.44 x10? + 2.14x10), respectively due
to aging and dry salting of the Ras
cheese then the total bacterial count
elevate again in the 6 months aged
cheese samples (1.04 x10® + 5.86 x107)
due to ripening process and action of
ripening bacteria while the count sharply
decrease in the total Coliforms count
(0.2 x10 = 0) due to aging and
refrigeration. Also , the Rennet samples
showed high contamination as follow
(1.70 x10° + 1.26 x10°) and (5.33 x10 +
1.85 x10), respectively indicating the
poor quality of traditional rennet used in
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Table (2): Total S. aureus count and total yeast and mold count during processing steps of
Ras cheese in traditional dairy plant.

Total Yeast &
Mold count

ltem Total
S. aureus count

4.10x10% + 2.0x10?
8.83 x10 + 4.57x10
4.60 x10 +.979 x10

3.99 x102+1.36 x102
1.43 x10%+2.05 x103

7.77 x10? + 4.33x10?
1.72 x10% + 4.18 x10
1.64x10%+ 3.66 x10?

8.41x10 + 1.80x10

2.66 x10 £ 8.43 x10
1.37 x10° + 1.30 x10°

Received raw milk
Cheese curd
Fresh cheese

3 month aged cheese

6 month aged cheese

Rennet 3x10 +£.7 x10
Annato -ve -ve
Cheese vat 2.63 x 102 +1.17 x 107 9.52x10% + 3.09 x10°

Stainless-steel forms 1.22 x10° + 7.69 x10? 2.22 x10%+5.11 x10

9.70 x 102 + 3.71 x 107 1.44 x105+ 3.98 x10*
1.13 x10°% + 5.53 x10° 1.46 x10%+ 3.82 x10

Stainless-steel tables
workers' hands

the manufacturing of Ras cheese.
While the Annatto samples was low
TBC (2.1 x10% + 5.3 x10) and was free
from Coliforms indicating high quality
used Annatto.

3.3.Total S.aureus count:

The presence of large number of S.
aureus in dairy products is considered
a good indicator of personal hygiene of
factory  workers  with  respiratory
infections and suppurative lesions as
boils (Kamat et al.,, 1991). S. aureus
can gain access to milk either by direct
excretion from udders with clinical or
subclinical staphylococcal mastitis or
by contamination from the environment
during handling and processing of raw
milk (Peles et al., 2007).
Staphylococcus aureus may be the
main cause of several food intoxication
outbreaks for their production of heat
stable enterotoxins (ICMSF, 1996).

Total Yeast & Mold count:

The cheese is considered as an
excellent medium for yeast and molds
that may induce undesirable changes
such as colour defects, off —flavour and
actual rots (Mislivec et al., 1992).

The results in Table (2) revealed that
the mean total S.aureus count and total
yeast & mold count count during
processing steps of Ras cheese start
very high in Received raw milk samples
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(7.77 x10° + 4.33x10? ) and (4.10x10% £
2.0x10? ), respectively indicating poor
sanitary measures in milk handling and
lack of cooling facilities during
transportation from the farm to the
factory, then slightly decrease in
Cheese curd samples (1.72 x10% + 4.18
x10) and (8.83 x10 %  4.57x10),
respectively due to heat treatment of
milk, then increase in the Fresh
cheese samples (1.64x10°+ 3.66 x10?)
and (4.60 x10 = .979 x10) due to
getting contact with the followings :
Cheese vat, Stainless-steel forms,
Stainless-steel tables and workers
hands which is highly contaminated
indicating poor sanitation of the contact
surfaces in the factory, unhygienic
conditions of production and handling
and absence of hygienic awareness of
workers .

Total S.aureus count in both 3 months
aged cheese samples and 6 months
old cheese samples decreased as
follow (8.41x10 + 1.80x10) and (2.66
x10 £ 8.43 x10), respectively due to
salting, aging and refrigeration. while
the total yeast & mold count increased
as follow (3.99 x10? +1.36 x10%) and
(1.43 x10* +2.05 x10%), respectively
indicating poor washing and drying of
Ras cheese blocks and / or poor
refrigeration. the Rennet samples
showed high contamination with
S.aureus (1.37 x10° + 1.30 x10°)
indicating the poor quality of traditional
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rennet used in the manufacturing of
Ras cheese while the Annatto samples
was free from S.aureus and yeast &
mold indicating high quality used
Annatto.

Salmonella;

Salmonella is one of the most important
food-borne pathogens that can be
transmitted through the consumption of
contaminated milk and milk products.
Early detection of Salmonella in food is
important for food safety. All samples

were examined for detection of
Salmonella and all was free from
salmonella.

The microbiological quality of the milk
and the good manufacturing practices
will contribute to the safety of the final
product; especially in cheeses where
milk is not pasteurized (FDA, 2001).

To improve the safety of this
product, efforts to raise awareness of
the importance of hygiene barriers and
raw milk quality as well as improved
process control can be suggested, we
can recommend that the receiving of
raw milk should be carefully monitored
and only obtained from suppliers apply
good manufacturing practices. Also
strict hygienic measures of cleaning
and sanitization of all food contact
surfaces and hygienic training of plant
workers should be applied to avoid
contamination, water supply must be
clean and comply with the standard

requirements, prevention of
environmental contamination,  good
cleaning and sanitizing of food

processing is essential to produce safe
and high quality cheese, added Rennet
should be carefully monitored and only
obtained from suppliers apply good
manufacturing  practices . Good
conditions of hygiene should be
maintained throughout cheese
manufacture until consumption to
prevent contamination. HACCP -
based risk assessment, good
manufacturing practice and 1ISO 22000
food safety should be implemented for
all stages of manufacture in order to
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produce safe and good quality dairy
product.
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