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ABSTRACT 

An ınvestıgatıon assets of e-off ered for sale raw mılk and kashar cheese of
.•.

Enterohaemmorrhagıc Esherıchıa coli Ol 57:H7 in North Cyprus .

In this study, presence of E. coli Ol 57:H7 has been examine in cheese that sold in market

and raw milk bought from producers in Nicosia, North Cyprus. For this purpose, 40

different brand of raw cheese samples and 60 raw milk samples taken from different

producers have been analized. E. coli O 157:H7 was not detected in total of 60 raw milk

sample. However, E. coli Ol 57:H7 detected in 8 out of 40 pieces (%20) of cheese.

Research result showed that E. coli O 157:H7 minimal infective dose ( 10-100 cfu I g) was

very low. Therefore it may cause illness. All hygine and technological rules should be

followed during the production and consumption of raw milk and cheese. We found out

that consumer should be trained about raw and under cooked milk and cheese

consumption.

Keywords: E.coli 0157 h:7, Raw Milk, Kashar Cheese, CHROMagar 0157, North Cyprus
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ÖZET 

Kuzey Kıbrıs Türk Cumhuriyetinde 'tinde çiğ sütlerde ve satışa sunulan kaşar peynirlerinin

Enterohemojenik Escherıchza coli O 15 7:H7 şuşunun araştırılması.

Bu çalışmada Kuzey Kıbrıs Lefkoşa ilçesinde marketlerde satışa sunulan Kaşar

peynirlerinde ve üreticilerden temin edilen çiğ sütlerde E. coli 0157:H7 mevcudiyeti

yönünden araştırıldı. Bu amaçla Lefkoşa ilçesinde marketlerde satışa sunulan farklı

markalarda Kaşar peynirlerinden 40 numune ve farklı çiğ süt üreticisinden 60 ad çiğ süt

analiz edilmiştir. İncelenen 60 ad çiğ süt örneğinde E. coli O 157:H7 gözlenmedi ve 40

adet kaşar peynirinin 8 adedinde (%20) E.coli Ol 57:H7 olduğu tespit edildi.

E. coli 0157:H7'nin minimal enfektif dozunun (10-100 kob/g) çok düşük olması

nedeni ile araştırmada bulunan numunelerin sonuçları itibariyle hastalık

oluşturabilecek düzeydedir. Bulgular neticesinde, çiğ süt , kaşar peynirinin üretiminden

tüketilmesine kadar geçen safhalarda tüm hijyenik ve teknolojik kurallara uyulması ile

tüketicilerin Çiğ süt ve kaşar peynirinin az pişmiş veya çiğ tüketilmesiyle ilişkili riskler

konusunda uyarılması gerektiği sonucuna varılmıştır.

Anahtar Kelimeler: E.coli 0157:h7, Çiğ Süt, Kaşar Peyniri, CHROMagar 0157, Kuzey

Kıbrıs
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CHAPTERl 

INTRODUCTION 

Milk and cheese of staple food are good environments for various microorganisms to grow

including pathogenic microorganisms. If no attention is paid to the hygenic conditions

during the production and preservation processes, they not only threaten the people's

health but also may cause to economical losses because of some physical and chemical

changes. The coliform group bacteria which affect the quality of the food in a negative

way, are accepted as the indicator of the hygenic quality of the food. Among this group of

bacteria, E. coli and recently more accentuated Escherichia coli 0157:Hl are important

bacterial food infection factors. While minced meat is the main source of infections caused

by E. coli Ol 57:H7, it is stated that contaminated milk and milk products are also

important factors (Baz et al., 2003). E. coli 0157:Hl is one of hundreds of serotypes of

E.coli bacterium. It was reported that this bacterium was first insulated back in 1975 from

a Californian woman patient that had a severe hemorrhagic diarrhea. The identification of

E. coli 0157:Hl as a food pathogens was realised after two big epidemia seen in Oregon

and Michigan in early 1982. lt was determined that the reason of these epidemia was

undercooked contaminated hamburger meatballs. In the infections caused by E. coli

Ol 57:H7; it is stated that abdominal crampings, bloody diarrhea, haemorrhagic colitis

(HC), hemolytic uremic syndrome (HUS), thrombotic thrombocytopenic purpura (TTP)

and sometimes death could be seen (Ünsal, 2007).

Food poisoning is one of the most common diseases in the world and in our country. While
the most important infection is felcal-oral, the primary infection sources are human and

animal feces and contaminated water, milk and milk products, poultry meat and meat
products, marine and freshwater crustanceans. One of the most frequently isolated factors

of food poisoning is Verotoxigenic E. Coli (VTEC).The concept VTEC was used for the

first time in 1977 for toxin-producing E. Coli strains which is a cytotoxic for Vero cells.

Another synonymous naming is Shiga-toxin-producing E. Coli (STEC) definition. Terms

VTEC and STEC are used for E. Coli strains from the Shiga-toxin family that produce one

or more toxins. "Enteohaemorrhagic E. Coli (EHEC)" defining is used for strains which

are contained within VTEC (STEC) strains and factors of neamoltic uremic syndorme

(HUS) and hemorrhagic colitics (HC). In this group, the most common serotype is 0157.

First EHEC strain that was identified as HC and HUS factor in 1982 was O 157 (Tolun et
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al., 2011). It was reported that E. coli Ol 57:H7 known as Verotoxin 1 and 2 produce 2

shigatoxins and the strains can produce one or both of them (Robinson et al., 2000).
~

E. coli OJ57:H7 infections and other STEC infections are currently seen in more than 30

countries (5), and the minimal infective dose of factor is at such low levels; <1 O and <100

(Coia et al., 1998).

Various farm animals, especially cattles are the natural reservoir for this bacterium. In the

most important ways of infections are contaminated food especially including meat and

dairy products (Tolun et al., 2011).

Due to the complex biochemical structure and high water activity, raw milk is extremely a

nutrient environment for pathogenic microorganisms. Fresh milk aseptically milked from a

healthy animal contains few bacteria. Microbial contamination to milk starts by milking.

The most important sources of contaminations are animal's breast, skin, hair, human hand,

milking machines, milk containers and coolants. Generally, spread borne microorganisms

such as air, dust, soil, water and fertilizer from this environment infect milk. Furthermore,

various dairy products made from milk, in addition to the microorganisms previously

contaminated to milk, they can be contaminated by microorganisms coming from human

hand, water, instruments and equipment, addititives and packaging materials (Kılıç, 2010).

After determining the factor as raw or undercooked milk and milk products in some

outbreaks linked to the E. coli OJ57:H7 infections, such products have been recognised as

risky food in terms of E. coli Ol 57:H7 (8,9). It is stated that the 2,9% of the source of the

outbreaks occured in the United States of America is due to the raw milk (Meichtri et al.,

2004).

In our studies, it is aimed to find the frequency level of Escherichia coli Ol 57:H7 strain

from the 40 pieces fresh kashar cheese and 60 raw milk samples of the fresh cheese

(obtained from raw milk producers) that are being sold in North Cyprus.
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1.1 Raw Milk 
Milk is naturally synthesized in the mammary glands in the animal's breast. Milk is

directly taken"after the breast is abosrbed by the offspring. There is no possibility for milk

to be contaminated. Milk is no longer in contact with the outside during milking of the

extra milk from the breast in any other ways. There may be some changes in the physical,

chemical and microbiological characteristics of the milk depending on the milking

containers, transport conditions, the conversion to the product in business and the time

elapsed short or long. Since the milk of infected animals is not healthy considering the

chemical and physical as well as the microbiological structures, the dangerousness for the

offspring as well as for the ones that use it is important depending on the state of the

disease factor. On the one hand, the milk of diseased animals to be processed poses

obstacle to obtain quality products while on the other hand it causes people to be sick. One

of the main tasks of the microbiology of milk in terms of preventing this type of

negativities is to prevent problems from the outset that may bom after determining the

detrimental milk in terms of health and which are harmful for people's health; the biggest

help to the milk an milk products micriobiology can be provided by milk hygiene on the

issues such as making animal's health control, the processing of the milk as it should be

and providing healthy products to the consumers. Milk is recognized as an essential

nutrient for animal and human nutrition. Milk and milk products can be more easily

absorbed by the human body and can benfit from a higher level.

Such valuable nutrients are also indispensable for microorganisms; the presence of

suffıc{ent water and necessary nutr~ents create a hugw advaiage for them. Mici16ôrgani~ın~
can be found in milk and its products vary a lot in terms of number and group. These are

microorganisms mainly affecting human health and disease-creating (pathogens).

E. coli faecal is original. Therefore, they are used as faecal contamination indicator in

nutrients. The presence of E. coli in food indicates that there is faecal contamination

directly or indirectly since the faecal is original. Also it is a classic indicator that there may

be enteric pathogenic bacteria. This bacterium are found in almost all kinds of cheese and

raw milk. E. coli strains are generally found in intestines of human and warm-blooded

animals as commensals. In addition, some strains are pathogenic and cause diarrhea (Kılıç,

2010).
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Raw milk is rich in coliform bacteria group. This group of bacteria contamination of raw

milk is due to the ~pleme:1tation of milking and milk collection operations under poor

hygiene and sanitation conditions. The presence of coliform bacteria in raw milk and the

number of it is important for reflecting the wrong way of doing the handling and storage

operations as needed rather than drawing attention to faecal contamination or the presence

of enteric pathogens. Faecal coliform, in terms of food security, has attracted more

attention that others, and led to the fore as an indicator of food security. The presence of

coliform in milk and milk products is accepted as an indicator of the presence of the enteric

pathogens in the food.

Although E. coli is a typical Enterobacter aerogenes, Klebsiella pneumoniae and

Citrobacter freundii are localized in plants and within the intestinal tract of animals in the

nature. And this type of coliforms are more important as a sanitation indicator . The

methods used in collection tanks and cooling tanks to cool down the milk in farm

significantly affect the natural microflora of raw milk. During the period following the

milking, lactic bacteria especially lactococcus lactis sub-cultures form the dominant flora.

Cooling milk and storing in cold create an important opportunity in terms of psychrotroph

microorganisms which are present in the ability to grow at temperatures below 7° C. This

situation in a sense, lead to a selection of soil, water and weotkgancle microorganisms

There are less that 500 pieces/ml microorganisms in milk that milked from a healthy

animal. Basically, micrococci, lactic streptococci and lactobacilli are found in breast and

milk ducts. Other microorganisms are present in the milk obtained from diseased animals.

In general, these are pathogens and are dangerous in terms of health care and hygiene.

During the milking, many different types and numbers of present microorganisms can be

transmitted by milker, milking containers, animal hair and skin rash, bam air, litter and

food, transportation, piping system with the tanks and drums during the storage in farm or

in business. If no attention is paid to the hygenic conditions during the production and

preservation processes, they not only threaten the people's health but also may cause to

economical losses because of some physical and chemical changes (Kılıç, 201 O).
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1.2 Kashar Cheese 
Milk and milk products have an important place in the food industry because of the

importance of human life. Cheese, one of these products is a milk product which its history

dates back to thousands of years and has the widest variety in dairy products (Öztek,

1991).

Cheese; is a nutritious dairy product consumed as fresh or ripened, obtained by heating the

milk, adding starter culture, coagulating the proteolytic enzymes, filtrating the clot and

seperating it from the whey and shaping it by salting and suppressing the curd

(Yetişmeyen, 2001 ).

This is indicated that cheese has the 30% worldwide sales value of all dairy products.

Cheese making is a porcess that has been continuing since a few thousand years.

Documents related to the manufacture of cheese go back to 6000-7000 BC (Fox, 1999). It

is thought that, cheese production was first made in Mesopotamia between Tigris and

Euphrates rivers. Today, this region includes some particular parts of Turkey, Irag and Iran

(Kosıkowskı,1997). For cheese, that has an important role for centuries in the nutrition of

all the communities, it is estimated that there are 4000 different types in the world, today

(Topal, 1996).

In Turkey, the most produced cheese types are mainly white cheese, kashar cheese,

mihalic, tulum and herbed cheese. Kashar cheese that has an important place among our

chese types is special cheese type of Balkan countries and Turkey with its rich component

and loved taste (Topal, 1996).

According to Turkish Standards Institute "kashar cheese" is defined as: a hard structural

milk product that has a specific aroma, taste, color, smell, consumed before curing or after

cured, obtained by directly or after pasteurizing the cow, sheep or goat milk or their bellies

according to the processing techniques and if necessary by adding additives. In the same

standards, there are also definitions for "fresh kashar cheese" and "old kashar cheese". Old

kashar cheese "should be placed in the markets as ripened for 90 days after its production

under certain circumstances to get distinctive qualities". Fresh kashar cheese is defined as,

" a cheese made from pasteurized milk, not subject to the rippening process and marketed

as fresh" (TSE, 1999). Since fresh kashar cheese is put on the market right after its
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production and most of the kashar cheese products are fresh kashar cheese, this cheese has

become increasingly important (Yaşar, 2007).•. ' 

In recent years, the production of fresh kashar cheese has become wıcespreao cue me J1içı{'"

of a long process of maturation and therefore it reaches to the consumers economically

more affordable. fresh kashar cheese is widely used in making toast, pizza, pita bread and

different food production (Koca, 2004).

After the TSE 3272 kashar cheese revised, fresh kashar cheese has become legal and the

production of this cheese has increased. In the standard, fresh kashar cheese as defined in

"TSE" (TSE, 1999). While most of the the milk products produced and stored under

appropriate conditions did not importantly alter during the storage process, cheese exhibits

biologically a highly dynamic structure and depending on the time, some changes occur on

its structure, component, microbiological and textural properties (Atasoy, 2003).

The raw material used in the formation of peculiar color, odor, flavor, texture, porosity and

shell-like features of every kind of cheese plays an important role in the applied technique

and maturation process (Karaca, 2007). Cheese ripening is defined as; the sum of complex

biochemical events occured with physical, microbiological and enzymatic interactions to

give the cheese specific flavor, odor and texture according to its type after kept waiting

with different conditions and durations. It is necessary for biocehmical issues to realise

suitably during the ripening process to obtain cheese with peculiar quality features (Kılıç,

2010).

Kashar cheese is from the sliceable semi hard cheeses and takes place in the "filet of cake"

(plastic curd) group. The main feature of this group cheeses is that the curd is boiled in hot

water and kneaded after being acidicated at a certain level.

1.2.1 Production Stages of Kashar Cheese 
The milk to be processed into cheese is pasteurized at 72-74 °C for 15 seconds or at 65°C

for 30 minutes and then cooled to fermentation temperature (32-34°C) and starter culture

(0,01-0,015(10-15 g/lOOL)) and calcium chloride added.Milk is subjected to pre-cured for

30-35 minutes. And when the pH value reaches to 6.40-6.45, rennet is added until it gets

maturity clot cuts in 45 minutes. The clot (Ph: 6,30-6,35) is cut in 1,5-2.0 cm sizes; they

rest for 5-1 O minutes and then get broken until it reaches to pea lentil-size. After leaving it'
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alone for about 5 minutes, it is ensured the collapse of the curd grains and curd juice is

removed. Resudial clot is slowly mixed for 1 O minutes. Meanwhile the clot is slowly•.. ' 

increased to 36-38° C (and sometimes 40-42°C) with the steam pipes located between the

wall of vessel. After the temperature reached the specific level, stirring is continued for 15

minutes. During the said temperature there will be 1 °c heat increase and this process is

applied as it completes in 30 minutes. With this process, the walls of the curd grains

hardens, because of the contraction the whey seperation is faciliated and the acidity

increase is promoted. The curd that released its water and matured at a sufficient level is

transferred to the pressing unit with the aid of a suitable pump. Or it is pressed in the boat

with their own private press. The pH is 5,9-6,15 at the beginning of the pressing. In the

suppressing, one kilograms (kg) of weight is applied for 1 kg of curd at the beginning.

Then, this value is gradually increased and reach up to 15 kg. The temperature of the place

of pressing operation is 15-20°C, the total pressing time is 1-2 hours. After the pressing,

the pH value of curd reaches to 5,25-5,30. The pressed curd is cut into blocks for 25-30 cm

length and 15-20 cm wide and by covering over it is allowed to fermantation for 15-20°C.

When the pH level of curd reaches 5,0-5,05 boiling phase begins. After the fermentation of

curd completed, it is cut into thick slices for 3-5 mm with mechanical graters or rotary

blade size reduction apparatus and transferred to metal baskets and dipped in the boiling

boiler where the 5-6% saline hot brine lays in it. The acidity of the boiling water should be

1 o0SB. If the acidity value exceeds the specfied level, losses from curd increases in the

boiling process. The curd slices dipped in boiling boiler are kept here for 3-5 minutes.

Meanwhile, it is converted into a homogeneous mass by mixing and inverting one or two

times. The dough is cut appropriately for the size of the dies used and each piece is placed

in the dies after binding process.

Molded cheeses are allowed to cool from 12-24 hours of rest and during the process they

are inverted 5-10 minutes after placing in the molds. Inverting process is done 5-6

repeatedly in 1-2 hours and a smooth shape is obtained. Being sold as fresh kashar cheeses

are packed and taken to cold storages after a one-week ripening process.Today especially

in the businesses that have advanced technological infrastructure, boiling and mixing

operations are not done as it is described above; it is utilized from special mechanisms that

are developed for this purpose. The systems are used which defined as aggregate or

kashkaval machines that are shredding curd blocks for about 0.5cm, boiling in their boilers,
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giving plasticity, kneading and molding (Üçüncü, 2008). In the manufacture of the kashar

cheese, curd is boiled and kneaded after its acidity reaches a certain level, this melting.,. ' 

process applied in this modified product is not specific to the production of kashar cheese.

It would be more appropriate to call the cheese as "Block Type Melted Cheese" which

obtained by melting process. Usually mono, di and poli salts of citric acid and posphoric

acid are used as emulsifying salts. Unfortunately, many businesses also add returned

cheeses with the ratio ups to 15-20% in the production of this modified product. While

some of the returned cheeses may be the cheeses that produced by the businesses

themselves but has problems on the packaging, oppressed during the marketing and

distorted, some of them may be cheeses that are rotten and moldy received from the market

for cheap prices. Since it is economic and non-problematic this technology is prefered

more (Gönç and Dinkçi, 2006).
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