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SUMMARY

Damietta cheese was prepared from pasteurized milk inoculated with
E.coli O157:H7 and contained 5% , 10% sodium chloride. Nigella sativa
seeds (1%, 3%) were added. Cheeses were stored in their whey, at room
(25 *2°c) and refrigerator (5 + 2°c) temperatures. Cheese samples were
examined periodically for Ecoli O157:H7 count, acidity, salt and
moisture content. The results indicated that counts of F.coli O157:H7
increased rapidly during storage of control cheese at room temperature
reaching 8x 10° cfu/g by the end of the first week, then decreased

gradually till the fourth week. E.coli O157:H7 could survive until the
end of the third week of storage in control cheese stored at refrigerator.
However, the organism was not detectable after three and two weeks in
cheeses containing Nigella sativa and stored at room and refrigerator
temperatures respectively. There was a decrease in moisture content
while, acidity and salt contents increased. Nigella sativa seeds were
found to have antimicrobial activities against E.coli O157:H7. The
results recommended the use of 5% salt and 1% Nigella sativa to
produce a new type of Damietta cheese.

Key Words: Nigella sativa, E.coli Q157:H7, Damietta cheese.

INTRODUCTION

The black seed or Nigella sativa (Habbet El Baraka) is a plant
which has been used widely as a natural treatment for more than 2000
years, is also included in the list of natural drugs of Al-Tibb al-Nabawi,
and, according to a tradition attributed to Prophet Mohammed (pbuh) in
Sahih Bukhari “Hold onto the use of the black seed for it has a remedy
for every illness except death”. This prophetic reference in describing
black seed as “ having a remedy for all illnesses” may not be so
exaggerated as it at first appears. Recent researches have provided
evidences which indicate that black seeds contain an ability to
significantly boost the human immune system- if taken over time. It
stimulates bone marrow and immune cells and raises the interferon
production, protects normal cells against cell destroying effect of
viruses, destroys tumor cells and raises the number of antibodies
producing blood cells. In Addition black seeds proved to have an
antihistamine, antioxidant, antibiotic, antimycotic and broncho-dilating
effect (Kgul, 1989; Hanafy and Hatem, 1991; Mahdi, 1993; Mahmoud,
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1993 and Kahira Pharma. & Chem. Ind. Co., 1995). Moreover, it is a
valuable source of protein, carbohydrates, essential fatty acids, vitamin
A, By, B2, C and niacin as well as minerals such as calcium, potassium,
iron, magnesium, selenium and zinc.

' Recently, Enterohaemorrhagic Escherchia coli (EHEC O157:H7)
has received a considerable attention because of its implication in
several outbreaks. It was first recognized as a food pathogen in 1982
(Zheo and Doyle, 1994; Hudson er al, 1997 and Economic Research
Service (ERS), 1998). EHEC infection is associated with outbreaks of
haemorrahgic colitis (HC), which occur most frequently in developed
countries and may be associated with the consumption of raw milk and
yoghurt (Martin et al, 1986 and Keene et al.,1997). The rate of death
may reach 36% in case of HC (Griffin, 1991). Subsequent development
of serious complication including the hemolytic uremic syndrome (HUS)
and thrombotic thrombocytopanic purpura (TTP) may happen. HUS
occurs more in infants and young children as it is the major cause of
renal failure in.such age ( Weagent et al.,1994; Allerbrger ef al.,1997
and Koatkia et al., 1997). Because of the very low infective dose of this
organism (50 viable cells/ml or g) (Keene ef al.,1994) bacteria entering
the human food chain can still pose a health problem even after
undergoing enormous dilutions (Abdulmawjood and Bulte, 2003).

It is well known that Nigella sativa have preservation qualities,
besides their obvious functions in food production as flavour
components (Furia, 1968). Morcover, the increasing use of natural
preservatives to extend life of dairy products has raised concerns about
the potential health risk for consumers by this organism.

Reports on efficaciousness of black seeds on microorganisms in
dairy products are not available, however, several studies have been
done to characterize survival of E.coli in Damietta cheese (Moustafa et
al., 1988; El-Gazzar, 1993 and Seham Farrag ef al., 1997).

Therefore, this work was planned to build up information on the
effect of Nigella sativa and salt on growth and survival of E.coli
O157:H7 in Damietta cheese during storage at room and refrigerator
temperatures.

MATERIAL and METHODS

A-Culture preparation:

E.coli O157:H7 strain used in this study was previously isolated
from raw milk samples and identified using PCR technique in Molecular
Biology Center in Assiut University.
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It was propagated in nutrient broth at 37°C for 16 h. Two
consecutive transfers were made prior to inoculation, the number of
microorganisms/g was determined by using Sorbitol MacConkey agar as
a selective medium (APHA, 1992).

B-Preparation of Damietta cheese:

The procedure described by Fahmy and Sharara (1950) was used.
Raw buffalo’s milk was obtained from the experimental station of
department of Animal production, Fac. Agric. Assiut Univ.

Raw milk was laboratory pasteurized at 63°C for 30 min. and
inoculated with the organisms to yield a concentration of about 10*
cfu/ml. A sample was taken after inoculation to determine the initial
count and acidity. The inoculated milk was divided into equal parts, each
was subjected to the following treatments.

¢ Addition of 5% salt and 1% and 3% Nigella sativa.

e  Addition of 10% salt and 1% and 3% Nigella sativa.
Two control blocks of cheese were prepared. Samples from the curd and
finished cheese were examined for E.coli O157:H7 count and acidity.
Finished cheese with their control were stored at room temperature (25
+ 2°C) and refrigerator temp. (5 + 2°C).
C-Cheese analysis:

Samples from the finished cheese with their controls were
examined weekly for E.coli O157:H7 count according to (APHA, 1992),
moisture content according to Marth, (1978), titratable acidity (AOAC,
1975) and salt concentration as described by Atherton and Newlander,
1977.

RESULTS

The obtained results are recorded in Tables (1-4).

DISCUSSION

The results presented in tables 1&2 showed that there was a
gradual Increase in salt contents of cheese during storage at room (25 +
2°C) and refrigerator (5 + 2°C) temperatures accompanied by a decrease
in moisture content, these results agreed to that obtained by Saleem et
al., (1978) and Moustafa ef al., (1988). They noted that pH of the cheese
appeared to have a greater effect on the counts than did moisture and
salt.
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Growth of E.coli O157:H7 during the manufacture of Damietta
cheese resulted from a combination of such favorable conditions as high
moisture, high temp. and low acidity (El-Gazzar, 1993 and Seham
Farrag et al.,1997). They added that the rate of growth was faster in
cheese made from 9 % salted milk than that made from 6% as it had a
lower pH value. ,

Regarding, the counts of E.coli O157:H7, it increased during
manufacture of cheese prepared from milk with 5% salt ( control) with a
maximum population of 6 x 10* cfu/g in the finished cheese and 8.0 x

10° cfu /g at the end of the 1% week. On storage at room temperature,
gradual decrease in numbers occurred untill it reached a minimum count
of 6 x 10 cfw/g by the end of the 4™ week (Table 3).

From data in Table 4 it is evident that E.coli O157:H7 rapidly
lost its viability in cheese made from milk containing 1%, 3% Nigella
sativa with 5% salt and stored at refrigerator temperature to be
undetectable by the end of the 2 nd week. However, cheese samples
stored at room temp. showed an increase in counts of E.coli 0157:H7 to
reach 3.2 x10%, 3.6x 10* cfu/g respectively followed by a decrease in

numbers until it could not be detected by the end of the 4 * week of
storage.

The corresponding results obtained from cheese prepared from
milk with 5% salt ( control) and stored at refrigerator pointed out that
E.coli O157:H7 counts increased slowly until the end of the 1 ¥ week. A
reduction in number occurred until the organism failed detection by the
end of the 4 ” week of storage (Table 4).

As shown in Tables 3&4 cheeses prepared from milk with 10%
salt and stored at room and refrigerator temperature (control), E.coli
0157:H7 increased in numbers (4x10° /g and 1.6 x 10° /g ) respectively

until the 1 week of storage, then decreased as the storaﬁe period
prolonged until reached undetectable level by the end of the 4 ™ week of
storage.

The results illustrated in Tables 3 & 4 verify that there was an
increase in number of E.coli O157:H7 in cheeses with 10% salt and
added 1% and 3% WNigella sativa seeds during its preparation as it
reached 2.9x 10%, 2.7x 10* /g, respectively.

The counts decreased during the prolonged shelf life of
inoculated cheeses kept at both room and refrigerator temp. E.coli
0O157:H7 achieved its minimum counts on the 3 ™ and 2 ™ weeks of
storage, respectively. The rate of decrease was faster than that of control
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cheeses and it could not be detected by direct plating by the end of the
4" and the 3 ™ weeks, respectively.

It was clear from the forementioned results the high counts of
the organism in control Damietta cheese in contrast to the rapid
reduction of E.coli O157:H7 counts in cheese containing Nigella sativa
seeds added during preparation. Similar inhibitory influence induced by
these seeds on other microorganisms was reported by Hanafy and Hatem
(1991) and Sabreen (1996).

The present findings in Tables 1& 2 revealed that the acidity %
increased gradually during storage of all cheeses at room and refrigerator
temperatures. These results were similar to those obtained by El-Gazzar
(1997) who studied fate of E.coli O157:H7 during manufacture of
Damietta cheese.

Generally, it may be concluded that the use of 1% Nigella sativa
seeds combined with 5% salt as well as refrigerator temp. are important
factors influencing in the rate of growth and multiplication of E.coli
0157:H7. These results agree to a certain extent with those reported by
Naguib ef al.,(1979) and Ahmed et al., (1983).

The number of bacteria necessary to cause illness, is 50 viable
cells/ml or g (Keene et al, 1994). The present results indicated that
E.coli 0157:H7 may reach infective levels in fresh Damietta cheese
during storage, so presence of E.coli O157:H7 in Damietta cheese must
be regarded as a public health hazard. Thus, to ensure E.coli free food
products, the organism must be kept out of any product during
preparation and subsequent handling of the product. Use of adequate
hygienic practices are needed to accomplish this goal.
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Table 1: Changes in chemical composition of Damietta cheese during
storage at room temperature

Storage period Cheese with 5% salt Cheese with 10% salt

Salt | Moisture | Acidity | Salt | Moisture | Acidity

% % % % % %
Curd 3.3 60.2 0.16 4.6 65.3 0.16
Finished cheese | 3.6 58.8 ¢.16 4.9 59.1 0.16
ist week 5.6 55.5 0.36 6.8 55.0 0.36
2 nd week 6.6 54.8 0.64 7.4 52.9 0.64
3 rd week 6.9 51.7 052 1| 76 50.1 0.46

Table 2: Changes in chemical composition of Damietta cheese during

storage at refrigerator temperature

Storage period Cheese with 5% salt Cheese with 10% salt
Salt | Moisture | Acidity | Salt | Moisture | Acidity
% % % % % %
Curd 3.1 60.2 0.16 4.6 64.3 0.16
Finished cheese | 3.5 59.7 0.16 49 62.9 0.16
[st week 4.3 57.2 0.24 5.6 61.4 0.24
2 nd week 4.8 56.8 0.20 5.7 59.3 0.18
3 rd week 4.7 55.1 0.12 6.2 58.4 0.16
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Table 3: Effect of Nigella sativa on E.coli O157:H7 in Damietta cheese stored at room temp.

¢8

Storage period Cheese with 5% salt Cheese with 10% salt
1% 3% Control 1% 3% Control

N.sativa N.sativa N.sativa N.sativa
Curd 20x10* | 20x10* [ 20%x10° | 20x10°% 20x10° | 20%x10°
Finished cheese 32%x10° | 3.6%10° | 60%x10* | 29x10* 27x10* | 39%10*
Tst week 60%x10° | 1.8x10° [ 80%x10° | 8.0x10° 1x10° 4 x10°
2 nd week 33x10° | 13%x10* [ 90x10° | 3.5x10? 32x10% { 31x%10°
3 rd week 79 x10% | 1.0x10% | 6.7%x10% { 28x%10? 26%10% | 7.1 x10?
4 th week - . - 6.0x10 - - 42 %10

Table 4: Effect of Nigella sativa on E.coli O157:H7 in Damietta cheese stored at refrigerator temp.

Storage period Cheese with 5% salt Cheese with 10% salt
1% N.sativa | 3 % N.sativa Control 1% N.sativa 3 % N.sativa Control
Curd 2.0 x 10° 2.0 x10* 2.0 x 10* 2.0 X 10° 2.0 x 10°* 2.0 x 10*
Finished cheese 3.4 x 10 3.5 x10* 6.0 x 10" 2.7 % 10* 2.7 x 10 2.9 x 10
I st week 2.1 x 1¢* 1.1 x 10* 3.2 % 10* 5.0 x 10° 50x10° 1.6 x10*
2 nd week 5 % 10? 7% 107 6.7 %10} 2.2x 10° 2.2 x10° 74 %10
3 rd week - - 2.0 x 10 - - 5.0 X 10






