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ABSTRACT

The survival of E coli Q187 H7 during the
manufacture, pickling and storage of Egyptian white soft
cheese (Domiati  cheese) was studied in this work. The
results revealed that the counts of E coli O157: H7 were
slightly increased during processing of fresh cheesc, then
gradually decreased on further pickling until disappeared in
cheese stored for 6 weeks at room tcmperature. The fast
detection of £ coli OI57) H7 (counts < 10 CFU/g) was
observed at 5" weeks in artificially inoculated cheese
saraples, which have a pH value (4.4) and salt% (6.1%). The
iresh checse is considered to be @ risk to consumers than
cheese stored for 6 weeks, The public health importance of
E. coli O157: HT and the suggestive measures for keeping
the Domiati cheese safe were discussed,

INTRODUCTION

Domiati cheese is a white pickled soft cheese, widely produced and
consumed in Egypt.

Lscherichia cofi s a part of the normal flora of the large intestine of
humans and animals, its presence may be a sign of unhygienic food handling
and can serve as an indicator of faecal pollution (Eley, 1996).

E coli O157: H7 is the most well known enterohaemorrhagic £, cofi
strain that may be present inthe dairy products as pasteurized milk, cheese
and whey powder (Kvenberg and Schwalm, 2000).

Recently, several outbreaks of food-borne disease occurred in the
U.S A were attributed to contamination of food of animal origin with £. cofi
0157 H7, caused hundred cases of haemorrhagic colitis and haemolytic
urcamic syndrome and some of the affected children died {CAST, 1994).

Outbreaks of E. cofi infections were associated with eating checese
made from raw milk {Altekruse ef al., 1998),
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Risk of £ coli O157: H7 outbreak is highly dependent on pH. salt
content and storage temperature of the dairy products (Guraya et al., 1998).

Therefore, the present study was conducted to investigate survival of /..
coli O157: H7 during the manufacture and pickling of Egyptian white soft
cheese (Domiati cheese).

MATERIAL AND METHODS

Growth and survival of E. coli O157: H7 in white soft cheese
{Domiati cheese):

E. coli 0157 H7 (No. 1106 ATCC 43888) obtained from the
Microbiology Department, Queen Univ. of Belfast, U.K. was inoculated at a
level of 5.1 x 10° CFU/iml into a pasteurized buffaloe's milk as determined by
standard plate count (A.P.H.A., 1985).

The inoculated and control milk samples were used for making ol
Domiali cheese according to El-Koussy (1966).

The 1moculated and control cheese were pickled in whey standardized
10 10% salt and stored at room temperature (22 °C).

Samples of cheese were taken at the 1™ day after processing (lresh
cheese), then every week during pickling period to determine £. cofi counts,
pH value and salt %.

Three replicates were done and the received data were computed.
[.numeration of surviving E. coli O157: H7:

10 ¢ of cheese sample were homogenized with 90 m! of stertle 2% sodivm
citrate solution (40 ° C). Decimal dilutions were prepared in 0.1% sterile
peptone water.

0.lml of each serial dilution was surface plated onto tellurite celixime
sorbitol MacConkey agar and incubated at 37 °C for 24 h. (Roberts ¢t df.,
1995). Typical colonies of presumed £ cofi O157: H7 (non sorbitol
fermenting, colourless colonies) were counted.

pH determination:

plH value was determined with pH meter (Micro-computer pH meter HI
8424 Portable, England) equipped with standard combination electrodes.

Determination of salt Y%o:

Salt % was determined according to the method of the Association of
Official Analytical ehemists (1984).
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RESULTS
Table (1): Survival rate of E. cofi O157: H7 in Domiati cheese

| Storage period pH E. coli O157: H7 count* |
: Salt %*
“week” value* CFU/mlorg
| Pasteurized milk
* immediately after | 6.4+ 0.3 ND SIX10°+£02X 107 |
inoculation
- i - I
One day cheese s <
. 6.0+£03 | 4402 | 82X 10°+03X 10°
(I"resh cheese)
1 57+02 | 48£03 | 47X 10°+0.1X 10" |
2 53402 | 52403 | 34X100£0.1X10°
3 50£02 | 55£03 | 26X10°+0.1X10°
I !
4 47+0.1 | 58£03 | 72X10+02X10 |
s 44+0.1 | 6.1+03 <1003 |
L . _ |
6 41+0.1 |63£03 !
7 39+0.1 | 6.5+0.3 _
8 37+02 | 6.7+03

* /(\-'erage of triplicates.
+ Standard error.
ND: Not detected.
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DISCUSSION

The survival rate of E. coli O157: H7 during the manufacture and
pickling periods of Domiati cheese could be observed in Table (1). The
results reveal that level of E. coli count slightly increased during the
manufacure of fresh cheese from milk, then gradually decreased on further
pickling until disappeared in cheese stored for 6 weeks.

It is clear that despite of decrease in the numbers of £. coli during the
pickling period of Domiati cheese. The E. cofi can survive during the
manufacture and pickling of cheese and remain viable (< 10 CFU/g) for 5
weeks in cheeses, which have a pH value (4.4)and salt % (6.1%). On the
other hand, £ coli failed to be detected in cheese after 6 weeks of pickling
when the pH value and salt % of cheese reached 4.1 and 6.3% respectively
(Table, 1).

These results supported by El-Gazzar, (1993) who reported that E. ¢-ofi
0O157: H7 can survive for about one month in Domiati cheese stored at room
temperature and Guraya ef al., (1998) who detected that salt, pH, temperature
and storage time interact to increase inhibition of £ coli O157: H7 in cheese.

It is interesting to note that as the salt % of cheese increased and pH
value of cheese decreased with increasing the pickling period, the E. coli
O157: H7 counts decreased (Figs. 1, 2 and 3). These findings werc 1n
acceptance with those recorded by Reitsma and Henning, (1996), Dineen ¢/
al., (1998) and Kiipliilii es «f., (1999).

The viability of E. cofi in the white pickled cheese may be duc (o
absence of the starter culture, which plays an important role in inhibition of
some pathogens (Abdalla er af, 1992). Furthermore, coliforms cannot
survive in cheese with prolonged salting time due to the effect of lactic acid
bacteria, high salt content and low water activity (Nunez ef al., 1985).

L. coli O157: H7 can survive during the manufacture and pickling of
Domiati cheese up to 5 weeks, the Domiati cheese represents a polentiul
health hazard and the fresh cheese considered to be a risk to consuiners. So, it
is preferable to consume Domiati cheese stored for 6 weeks.

In conclusion, the use of pasteurized milk, starter culture as well as
applving good manufacturing practices are very useful for keeping Domiuti
cheese safe. In addition, hazard analysis and critical control points “HACCP”
system must be applied in dairy plants to control food safety hazards.
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