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SUMMARY

One hundred random samples of ready-to-eat sausage, beef burger,
shawarma and liver sandwiches (25 of each) were obtained from food
restaurants and street-vendors with different sanitation levels in
Alexandria City. The samples were examined bacteriologically for
aerobic plate count, Bacillus cereus, Streptococcus faecalis and
Staphylococcus aureus count. The obtained results revealed that the
mean values of aerobic plate count of sausage, beef burger, shawarma
and liver were 3.2+ 16x10* , 2.3+ 1.2x10* , 4.2+ 2.1x10" and 3.6+ 1.8
x10° cfu /g, respectively. Significant differences were detected among
the four different sandwiches. Positive Bacillus cereus samples were
100, 92, 84 and 72% with mean values of 2.75+ 1.4 x10*, 2.4+ 1.2x10%,
35.2+ 17.6 and 3.7+ 1.8 x10° cfu /g for sausage, beef burger, shawarma
and liver, respectively. There was a significant difference between
sausage, liver and the other two tested sandwiches. S. faecalis was
isolated from 88, 84, 88 and 76%, with mean values of 45.7+ 5.9 x10°,
28+ 7x10%, 3.1 1.5 x10? and 2= 0.6x10° cfu /g for sausage, beef burger,
shawarma and liver, respectively. There was a significant difference
between sausage, beef burger and the other tested sandwiches. S. aureus
was isolated from 92, 80, 88 and 80 %, with mean values of 3.25 = 1.6
x10° , 2.8+1.4 x10? , 4.1= 2x10° and 4.8+ 2.4 x10° cfu /g, respectively.
There was a significant difference between liver, shawarma and the other
tested sandwiches. The effect of different concentrations of both freshly
crushed Garlic 2, 4 & 6 % and Nigella sativa (NS) 1, 3 & 5 % were
tested against the isolated B. cereus, S. faecalis and S. qureus using
minced meat stored at room temperature (not more than 16°C). Highly
significant differences were recorded between the contrul and the treated
samples. Public health significance and the quality of ready-to-eat meat
sandwiches to protect the consumer were given.
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INTRODUCTION

Street vended foods are ready-to-eat foods prepared and sold by
vendors on stre. Street foods provide a source of readily available,
nutritional meals, while providing a source of income for the vendors
(Bryan et al., 1992; Swanepoel et al., 1995; Ekanem, 1998; Mosupye
and Holy, 1999). The vendors congregate mainly in the central business
district, nearby new building under construction and at major point of
transit, where large numbers of minibus taxi that are headed for different
destination. In Egypt, as in other developing countries, street-food-
vending has increased markedly because of the increased unemployment
rate and limited work opportunities.

Foods are often held for several hours after cooking until sold.
This included, for some foods, overnight at ambient temperature,
although reheating could alleviate some hazards but this action has not
always been dohe effectively at vending site (Bryan et al., 1988; Bryan
et al, 1992). Inadequate reheating is a frequent contributing factor to
foodborne outbreaks (Bryan, 1978; Bryan et al, 1988). In contrast to
these potential benefits, concerns over the safety and quality of street-
vended foods have been raised because the vendors lack an adequate
appreciation of basic food safety issues (Moy ef al., 1997).

Health risks are associated with initial contamination of raw
foods with pathogenic bacteria and subsequent contamination by
vendors during preparation from cross-contamination, survival of
pathogens during preparation, and microbial proliferation during display
(Abou-Zaid et al, 2001; Soliman et al, 2002). The World Health
Organization statistics indicated that food-borne diseases may be 300 to
350 times more frequent than the reported cases reveal (Saucier, 1999).

In countries in which street-food vending is prevalent, there is
commeonly a lack of information on the incidence of food-borne diseases
related to street-vended food (Bryvan er al, 1988). However,
microbiological studies on street-vended foods in America, Asian and
African countries have revealed high bacterial counts and high
incidences of food-bormne bacterial pathogens in food (Bryan et al., 1992;
Bryan et al, 1997; Ekanem, 1998). In some cases, street-vended foods
have been implicated in outbreaks of food-borne diseases (Dawson and
Canet, 1991).

The most common ready-to-eat sandwiches sold by street
vendors and fast food restaurants are liver, sausage, brain, spleen, El-
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hawawshy and shawarma which is a popular meat sandwich in Middle
East Countries (Ayaz ef al., 1985).

Bacillus cereus is widely distributed in nature and can be isolated
readily from a wide variety of foods in which it may be present
normally. Its presence is insignificant, however, unless it is able to grow.
Consumption of food containing millions of viable B. cereus cells per
gram has resulted in outbreaks of food poisoning. Foods incriminated in
past outbreaks of B. cereus poisoning included vanilla pudding, cooked
meat, and vegetable dishes, boiled and fried rice (Geopfert, 1976).

The psychrotrophic strains of B. cereus, some capable of
producing toxins and evenly grow in foods held at refrigeration
temperature have been detected (Buchat ef al., 1979; Ahmed er al., 1983;
Wood and Waites, 1988; Sutherland and Murdoch, 1994) and those of
public health concemn. B. cereus causes two types of food-poisoning
outbreaks, emetic and diarrhea. Several kinds of toxins produced by B.
cereus strains, such as hemolysin, cytotoxin, emetic toxin and
enterotoxins, have been studied (Johnson, 1984; Fagerlund ef al., 2007).

Group D streptococci includes, enterococcel as 8. faecalis and S.
faecium and non enterococci. Enterococci were isolated from shawarma
samples collected from fast-food restaurants in Assiut city (Refaie and
Moustafa, 1990; Mohamed et al., 2004; Ismail, 2006).

Improper holding of meat products after cooking lead to growth
of staphylococci reading without competition with other organisms
which have been killed by heat treatment and produced enterotoxin
resulting in a staphylococcal food poisoning (Brandly, 1977). The
Staphylococcus aureus enterotoxins are produced during active growth
of the microorganisms in the foods and often during storage. Each
enterotoxin is a single poly-peptide chain which resist many proteolytic
enzymes and with stands cooking for up to 30 minutes (heat stable)
although the vegetative cells would not survive such conditions (Eley,
1992; Baeza etal., 2007). ;

Nigella sativa (black cumin, black seeds) is important as a
cytoprotective herb due to its content of thymoquinone. It is found to
increase hepatic GST, as antibacterial, anti-helmintic, antifungal
(Toppozada et al., 1965; Agarwal ef al., 1979; Hanafy and Hatem, 1991;
Hosseinzadeh et al, 2007), immuno-stimulant (El-kadi er al, 1990;
Abd-El-Moniem, 1999), anticarcinogenic.(Salomi et al, 1992; EL-
Gendy et al, 2008), antidiabetic (Abd-El-Aziz ot al, 1995),
antihistaminic (Chakravarty, 1983), anti-inflammatory, antioxidant and
hepatoprotective (Houghton ef ai., 1995; Youssef and Ashry, 1999). NS
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crushed seeds supplement stimulate the thyroid gland directly and/or

through the pituitary level hence anabolic effect is expected (Khodary et

al., 1996). It is a spicy plant and used as flavouring agent for bakery
products (Saleh et al., 2002). The antimicrobial activity of Nigelia sativa
seeds were reperted by Mahmoud (1993), Sabreen (1996), Abdel-Kader

et al., (2001) and AlL-Beitawi and EL-Ghousein, (2008).

Garlic (Allium sativum), family lilaceae is widely distributed and
used in all parts of the world as a spice and herbal remedy for prevention
and treatment of variety of diseases due to its active substance Allicin
which possesses its characteristic odour (Kamal and Daoud, 2003).
Allicin has a broad spectrum antimicrobial effect, it appears to inhibit
sulfhydryl enzyme in wide variety of bacteria (Council for Agricultural
Science and Technology, 1998; Aydin et al., 2007).

This study was aimed to:

1- Determine the total bacterial count in some popular ready-to-eat
sandwiches (sausage, beef burger, shawarma and liver) in Alexandria
city. -

2- Investigate the occurrence of B. cereus, S. faecalis and S. aureus in
the examined sandwiches.

3- Study the effect of different concentrations of fresh minced garlic and
black seed on the viability and survival of the isolated strains of B.

cereus, S. faecalis and S. aureus.
MATERIALS and METHODS

1- Collection of samples:
One hundred ready-to-eat sandwiches were obtained from fast

food restaurants and street-vendors with different sanitation levels in

Alexandria City. Sandwiches types evaluated were sausage, beef burger,

shawarma and liver (25 of each). All samples were obtained aseptically

in sterile polyethylene bags. All samples were analyzed immediately

after transporting to the laboratory for enumeration of:

a- Aerobic plate count (ICMCF, 1978).

b- B.cereus count (Harmon and Goepfert, 1984), the technique of surface
spread method was applied using Bacillus cereus selective agar media.

¢- S. faecalis count (Deibel and Hartman, 1984).

d- §. qureus count (ICMSF, 1978) the same technique of surface spread
method was applied using Baird-Parker agar media.

2- Preparation of samples:

This was done as recommended by APHA, (1984).
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3- Experimental test:

The effect of different concentration of garlic and N. sativa on
the growth rate of the strains (B. cereus, S. faecalis and S. aureus
isolated from ready-to-eat sandwiches) in minced meat stored at room
temperature (not more than 16°C) for 4 days was conducted.

Minced meat samples were prepared according to Hefnawy ef al.,
(1993). Meat samples were purchased from local supermarket aseptically
in sterile polyethylene bags and divided aseptically into three equal
parts, each part was transferred into a sterile glass blender jar. One part
was inoculated with strain culture of B. cereus, the second part was
inoculated with strain culture of S. faecalis and the third part was
inoculated with strain culture of S. gureus as described below.

Test organism:

The organism was grown in 10 ml of nutrient broth at 37°C/ 24h.
The culture was decimally diluted and plated to enumerate the organisms
present. The culture was diluted to achieve an inoculum level of 10%g
for B. cereus and 10%/g for S, faecalis and S. aureus.

Each strain culture was thoroughly mixed with minced meat,
then divided into 7parts each part (100g) in sterile beakers. The first one
was considered as a control, while the 2" , 3™ and 4™ were mixed with
2, 4 and 6% of garlic (freshly crushed garlic) and 5 , 6™ and 7" beakers
were mixed with 1, 3 and 5% of N. sativa (freshly ground seeds),
respectively. All beakers were covered with aluminium foil and stored at
room temperature (not more than 16°C) and daily examined for B.
cereus, S. faecalis and 5. aureus.

RESULTS

Table 1: Statistical analysis of aerobic plate count /g of the examined
ready- t0-eat sandwiches (n=25 of each).

Semples |  Positive { Aerobic plate count/gh#*
| samples
Min. M. Mean* 3. B¢
NO | %
Sausage 25 | 100 3«10 4.5%10° 3.2x10°B 16x10° |
Beefburger | 23 | 92 2.7%10° 3.3 =10° 2.3x10°C 1.2x10" |
Shawarma 24 96 33x10° 5.8=10° 42x10°A 2.1x10% |
Liver | 21 84 24107 4.0x10° 3.6%10°F 1.8x10° |

* Means have the same letters are not significant (P<0.05).
** 8.E. = Stendard Error.

*** Average of trials
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Table 2: Statistical analysis of B. cereus count /g of the examined ready-
to-eat sandwiches (n= 25 of each)

Samples | Positive | B. cereus count/g***
les | :
- :s_-J Min. Max. Mean* S.E** :
NO | % |

Sausage | 25 | 100 | 2.5x10° | 34x10° 2.75x10°B 1.4=cm:
Beefburger | 23 | 92 | 2x10 3.1x10° | 2.4x10°] | 1.2x10
| Shawarma | 21 | 84 | 2.7x10 | 4.0x10° 35.2 SK 17.6
™ Liver | 18 | 72 | 2.8x10 | 42x10° | 3.7xI0°F | 1.8x10°

* Means have the same letters are not significant (P<0.05).
## & E_ = Standard Error. .
&% Average of trials

Table 3: Statistical analysis of S. faecalis count /g of the examined
ready-to-eat sandwiches (n= 25 of each)

Samples ~ | Positive | S. faecalis count/g***
=
SAMPIES M. | Max. Mean® SE
No‘] %

Sausage | 22 | 88 | 12x10° | 12x10" | 45.7x10°A | 5.9x10°
Beefburger | 21 | 84 | 107 | 11.4x10° | 28x10°G 7x10°
Shawarma | 22 | 88 | 2.7x10 | 3.5x10° 3.1x10° 1 1.5x10°

Liver 19 | 76 | 1ixiD 9x10° 2x10° H 0.6%10°
* Means have the same letters are not significant (P<0.05).

** 8 E. = Standard Error.
wes Average of trials.

Table 4: Statistical analysis of S. aureus count /g of the examined ready-
to-eat sandwiches (n= 25 of each)

| Samples | Positive | S. aureus count /g*** |
samples -
Min. Max. | Mean* SE.**
NO | %

| _Sausage | 23 | 92 | 2.7x10° | 4.15x10° | 325x10°G | 1.6x10°
| Beefburger | 20 | 80 | 2.3x10 | 3.95%10° | 2.8<10°1 | 1.4%10°
Shawarma | 22 | 88 | 3.4x10° | 5.2x10° | 4.1<I10°E | 2x10°
Liver 20 | 80 | 3.7<10° | 6x10° | 4.83x10°D | 2.4x10°
* Means have the same letters are not significant {P<0.05). e
** 8.E. = Standard Error.
&% Average of trials.
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Table 5: Effect different concentrations of Garlic and Nigella sativa on

[ verets
Slﬂr&gﬁ Lﬂgtg cfi /

period B. cereus + Garlic B. cereus + N. sativa

/day control | 2% 4% 6% 1% 3% 3%
0 43E 43E | 43E | 43E | 43E | 43E | 43E
| 5.1D 38F | 35G | 31H | 31H | 13L | 25]
2 56C 35G | 1L1IM | 14L | 281 | 1.1M | 23K
3 63 B 281 | 0ON | 0.ON [ OON | OON | 0ON
4 6.5 A OON | OON | OON | OON | OON | 0.ON

Log o ¢fu /g have the same letters are not significant (P<0.05)

Table 6: Effect different concentrations of Garlic and Nigella sativa on

S. faecalis.
Storage Log, cfu/
period 8. faecalis + Garlic 8. faecalis + N. sativa
/day | control | 2% 4% 6% 1% 3% 5%
0 65F _I 65F | 65F | 65F | 6.5F | 65F | 6.5F
1 67D | 68C | 65F | 65F | 65F 653F | 682G |
2 6.8C 6.7D | 65E 581 | 66E | 60H | 581 |
{ 3 7.7 B 551 53] 581 | 62G | 581 55]
[ DR 82A [ 53K | 5L | 46N | 60H | 53K | 49M

Log ;o cfu /g have the same letters are not significant (P<0.05)

Fig 7: Effect different concentrations of Garlic and Nfge_ﬂa sativa on

S. aureus.

Storage | Log, cfu /g

period . aureus + Garlic 8. aureus + N. safiva

/day control | 2% 4% | 6% 1% 3% | 5%
0 61F | 61F | 61F | 61F | 61F | 61F | 6.1F |
1 63D | 64C | 61F | 61F | 61F | 61F | 58G
2 64C | 63D | 61F | 541 | 62E | 56H | 541
3 73B | 513 | 51] | 541 | 5.8G | 541 | 5.1)
4 | 76A | 49K |[45M 430 | 56H | 48L | 44N

Logyp cfu /g have the same letters are not significant (P<0.03)
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DISCUSSION

The results recorded in Table (1), reveal that the aerobic plate
count of the examined ready-to-eat sausage sandwiches ranged from
3x10° to 4.5 x 10° with 2 mean value of 3.2x10*+ 16 x 10* cfu/g.Our
results are lower than those of Abou-Zaid et al. (2001) who recorded
3x 10 cfu/g and higher than those of Soliman et al. (2002) who recorded
3.2x10% cfu/g.

As regarded to beef burger ready-to-eat sandwiches, the total
aerobic count varied from 2.7x10° to 3.3x10° with a mean value of
2.3x10% 1.2x10° cfw/g. Nearly similar results were obtained by
Mohamed (1997), while lower results “were obtained by Mohamed
(1985), Gill er al. (1996 ) and Soliman et al. (2002).

Although the aerobic plate count of any food article is not a sure
indicative of its safety for consumption, yet it is of supreme importance
in judging the hygienic conditions under which it has been produced,
handled and stored (Levine, 1961).

Concerning shawarma sandwiches, the APC varied from
3.3x10° to 5.8x10° with a mean value of 4.2x10%+ 2.1x10* cfu/g. These
results are lower than those reported by Ayaz ef al. (1985), Refaie and
Moustafa, (1990) and Ebraheem, (2001) who recorded a mean APC of
10* to 3.0x10° 24.6x107 and 67.88+ 31.7x10° cfu/g ready-to-eat
shawarma sandwiches, respectively. On the other hand, Morshedy ef al.
(1986) and Mohamed et al. (2004) recorded higher results (38x10° and
29+ 4.9x10° cfu/g, respectively).

The results recorded in Table (1), reveal that the aerobic plate
count of the examined ready-to-eat liver sandwiches ranged from
2.4x10 to 4.0x10* with a mean value of 3.6x10’+ 1.8x10° cfu/g. Nearly
similar results were obtained by Mohamed er al (2004)
(27+18x10° cfu/g). Higher counts were recorded by Hegazy (1999),
Ebraheem (2001) and Abou-Zaid ef al. (2001) were the last one recorded
a mean value of 2x10’ cfu/g,

Table (1), also showed that there were significant differences
(P >0.05) among the four different sandwiches studied. The highest
contaminated sandwiches were shawarma and sausage. Bacterial counts
in the sandwiches analyzed in the present study were found to be lower
than those reported by Refaie and Moustafa, (1990). However, the APC
recorded by Mouspye and Holy, (1999) in meat samples collected from
street-vendors in Johannesburg, South Africa were lower than ours
(3.1= 0.9 log cfu/g). However, in other countries as Pakistan, Zambia
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and Nigeria higher results were recorded for street-vended cooked meals
(Bryan et al., 1992; Ekanem 1998; Mouspye and Holy, (1999).

According to the microbiological standard for hot meals recorded
by Lufthansa and Swiss Air Service, (1986) it is clearly evident that the
means of APC for sausage, beef burger, shawarma and liver were less
than 10° cfu/g which is considered within the permissible limits.

Table (2), shows that the minimum, maximum and means of
B.cereus counts in sausage ready-to-eat sandwiches were 2.5x10°,
3.4x10° and 2.75x10%% 1.4x10* cfu/g, respectively. B.cereus was isolated
from 100% of sausage sandwiches. Our results were higher than those of
Abou-Zaid et al. (2001) who recorded 40% positive samples with a
mean value of 7x10%fu/g and Soliman er al. (2002) who reported
3.1x10% cfi/g of ready-to-eat sausage sandwiches.

The recorded data in Table (2), showed that 92% of the examined
ready-to-eat beef burger sandwiches were positive for B. cereus with
count ranged from 2 x10 to 3.1x10°and a mean value of 2.4x10%t
1.2x10% cfu/g. Nearly similar results (2.51x10% cfu/g) were obtained by
Soliman ef al. (2002).

B.cereus was isolated from 84% of the examined shawarma
sandwiches with count ranged from 2.7x10 to 4.0x10* with a mean value
of 352+ 17.6 cfu/g. However, higher incidence (88%) and count
(2x10°+ 4x10* and 28+ 7x10” cfu/g) were reported by Nassar ef al.
(2003) and Mohamed er al. (2004).

In Table (2), the minimum, maximum and the means of B.cereus
counts in liver ready-to-eat sandwiches were 2.8x10 to 4.2x10* and
3.7x10°+ 1.8x10° cfi/g, respectively. Nearly similar results were
obtained by Abou-Zaid et al. (2001) (10°cfu/g) and Mohamed et al.
(2004) (2+ 0.6x10° cfu/g). Hegazy, (1999) recorded little higher count
(10*+ 6x10° cfu/g), while Ebraheem, (2001) recorded 100% positive
samples with a mean value of 99.6= 7.9 cfu/g.

The results obtained in this study showed significant differences
(P>0.05) the in the mean values of B. cereus count among four different
sandwiches studied. The highest contaminated sandwiches were sausage
and liver (Table 2).

Members of the genus Bacillus are ubiquitous soil
microorganisms and are generally considered harmless contaminants.
However, a few species are known as toxin producers, including the
food borne pathogen, B. cereus. It is observed from the achieved results
that B. cereus contaminated very high percentage of the examined ready-
to-eat sandwiches and this may due to the fact that B. cereus is widely
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distributed in nature. Kramer and Gilbert, (1989) stated that B. cereus
population between 10° and 107cells/g of food is required to produce
intoxication. Accordingly, the level of contamination with B. cereus
appeared to be not significant to public health.

As recorded in Table (3), Streptococcus faecalis were existed in
the examined ready-to-eat sausage sandwiches in numbers varied from
12x10° to 12x10* with a mean value of 45.7x10°+ 5.9x10° cfu/g, the
count of 8. faecalis in beef burger ranged from 10* to 11.4x10° with a
mean value of 28x10%+ 7x10? cfu/g, In shawarma from 2.7x10 to 3.5x10°
with a mean value of 3.1x10% 1.5x10 cfu/g and from 10 to 9x10° with a
mean value of 2x10°: 0.6x10° cfu/g in the tested ready-to-
eat liver sandwiches, respectively.

A higher results in both count and percentage of positive samples
were recorded by Elwi, (1988) who reported 5x10° cfu/g and nearly
similar results were obtained by Mohamed et al (2004) with a mean
value of 26.7+ 6x10° cfu/g for cooked liver. Morshedy et al. (1986) and
Ebraheem, (2001) recorded nearly similar count (6x10° cfu/g) in
shawarma but, Mohamed et al. (2004) reported a mean value of 28+
7x10* cfu/g which seemed to be higher.

Significant differences in the means of S. faecalis count between
sausage, and beef burger and both liver and shawarma sandwiches were
observed. The highest contaminated sandwiches were sausage, and beef
burger (Table 3)

Mohs (1972) reported a level of <10° /g of S. faecalis as an
acceptable bacteriological quality in cooked foods. The examined beef
burger and shawarma sandwiches comply with this limit. The presence
of S. faecalis in the examined ready-to-eat sandwiches may be due to
post-processing contamination or heat resistant character of the
organism.

Table (4), shows that the minimum, maximum and the means of
Staphylococcus aureus counts in sausage ready-to-eat sandwiches were
2.7x10%, 4.15x10% and 3.25x10°+ 1.6x10° cfu/g, respectively. Our results
were higher than those of Abou-Zaid ef al. (2001) who reported 4x10*
cfu/g and Soliman et al. (2002) who recorded a mean value of
3.25x10? cfu/g of ready-to-eat sausage sandwiches. As for ready-to-eat
beef burger sandwiches 80% were positive for S. gureus where the count
ranged from 2.3x10 to 3.95x10% with a mean value of 2.8x10%+ 1.4x10
cfu/g. Nearly similar findings 2.1x10° cfu/g were obtained by Soliman et
al. (2002), while higher results were reported by Mohamed, (1997).

Hoshyar et al. (1984) and Mohamed, (1985) obtained nearly
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similar results as regard S. qureus. Growth of S. gureus can occur either
before or during processing of meat so that the meat and its products
have been implicated in several food poisoning outbreaks (Niskanen,
1977). While S. qureus in food indicates its contamination from the skin,
mouth or nose of workers handling and inadequately cleaned equipments
(Thatcher and Clark, 1978).

It is worth to mention that 88% of the examined ready-to-eat
shawarma sandwiches were positive for S. qureus with count ranged
from 3.4x10% to 5.2x10* and a mean value of 4.1x10°+ 2x10° cfu/g.
Soliman er al. (2001) recorded low results 2x10° cfu/g (Table 4).
However, ready-to-eat liver sandwiches (80%) contained S. aureus
ranged from 3.7x10% to 6x10* and a mean value of 4.8x10°+ 2.4x10°
cfu/g. These results were lower than those of Soliman ef al. (2001) who
reported 10° cfu/g. Significant difference was observed in the means of
S. aureus count among beef burger and sausage, shawarma and liver.The
highest contaminated sandwiches were liver and shawarma (Table 4).

Tables (5,6&7), show the effect of different concentrations of
Garlic and Nigella sativa on B. cereus, S. faecalis and S. aureus isolated
from ready-to-eat sandwiches, in minced meat stored at room
temperature (not more than 16°C). The effect of 2, 4 and 6% Garlic
decreased the numbers of B. cereus by 4.3 orders of magnitude in the 4%,
3™ and 3™ days of storage comparable to zero time and 6.3 and 6.5
orders of magnitude in the 3™ and 4" days of storage comparable to
control, respectively. While these concentrations decreased the numbers
of S. faecalis 1.2, 1.5 and 1.9 orders of magnitude in the 4" day of
storage comparable to zero time and 2.9, 3.2 and 3.6 orders of magnitude
comparable to control in the last day of storage, respectively (Table 6).
On the other hand, these concentrations decreased the numbers of S.
aureus 1.2, 1.6 and 1.8 orders of magnitude in the 4™ day of storage
comparable to zero time 2.7, 3.1 and 3.3 orders of magnitude
comparable to control in the last day of storage, respectively (Table 7).

No significant differences were observed between the different
concentrations of N. sativa on the 3™ day of storage on B. cereus
(Table 5) and of the numbers of organisms in the last day of storage
decreased by 4.3 orders of magnitude comparable to zero time and by
6.5 orders of magnitude comparable to the control regardless to the
concentration of V. sativa used with B. cereus. Table (6), show that the
numbers of S. faecalis decreased by 0.5, 1.2 and 1.6 log cycles at
concentrations of 1, 3 and 5% of N. sativa comparable to zero time and
by 2.2, 2.9 and 3.3 log cycles as compared with control in the last day of

151



Assiut Vet Med. J, Vol 54 No. 119 October 2008

storage, respectively. Finally, Table (7) show that the numbers of
S. aureus decreased by 0.5, 1.3 and 1.7 log cycles at concentrations of 1
3 and 5% of M. sativa comparable to zerc time and by 2, 2.2 and 3.2 log
cycles as compared with control in the last day of storage, respectively.
Our resulis are in agreement with those obtained by Allatif and
Ibraheem, (1996). The antibacterial effect of both Garlic and V. sativa
was recorded in many other studies (Mahmoud, 1993; Council for
Agricultural Science and Technology, 1998; Abdel-Kader et al, 2001;
Mohamed ef al., 2004).

In these studies, high bacterial counts ard high incidence of
food-borne pathogens have been attributed to a process by which food
are held for long period of time at temperature of 46°C. And also, it was
reported that vendors cooked their foods on temperature lower than
95°C, but they then held the food at ambient temperature for more than 6
h. and sometimes even held it overnight without reheating (Bryan ef al.,
1997). They also added that the presence of contaminating bacteria in
the food was atfributed to cross-contamination from environmental
sources and to handling by vendors during holding. High percentage of
these samples contained high number of B. cereus, S. faecalis and
S aureus, it is indicated improper sanitation and neglected hygienic
measures during preparation causing sandwiches of inferior quality,
unfit for consumption, index of fecal contamination and possibility
results of presence of enteric pathogens.

From the previous results we concluded that Garlic and N. sativa
play a significant role in prevention of bacterial growth, so must be
added to sandwiches to improve the quality of ready-to-eat sandwiches.
Services the ten golden rules drawn by (WHO, 1989). Educational
programs and training courses should be recommended to the meat
handlers and workers. Periodical cleaning of clothes, utensils, hands
especially after visiting toilet and protect foods from (dust, insects, avoid
keeping of warm below 60°C and food may only be stored for a limited
time). Consumers should be informed about the risk of foods
contamination during the morths of yvear (Gongal, 1998},

REFERENCES

Abd-Eil-Aziz, M1, El-Sayed, S.; Said, A.Z. and Nader, M.N. (1995): The
effect of WNigella sativa (black cumin) on exocrine and
endocrine pancreatic cells; an electronmicroscopic study. Zlex.
J. Vet. Sci. 11: 333-343.

152



Assivt Vet, Med. J. Vol 54 No. 119 October 2008

Abdel-Kader, V.1, Mehana, M Y. and Annar, MLA. (2001): Study on the
effect of adding some spices to Ras cheese curd on the
chemical, microbiological and organoleptic properties of the
resultant cheese. Proc. 8" Egyptian Conf. Dairy Sci. and Tech.:
317-330.

Abd-El-Moniem, A.S. (1999). The immunomodulating effect of Vigeila
sativa on chickens vaccinated with NDV, IBDV, T-dependent
and independent antigens. MY Sc¢, Cairo University, Beni-Seuf
Branch, Fac. of Vet. Med.

Abou-Zaid, Sousan, MA.; Mira, Ewnshrak, K1, Hashim, MF. and
Ahmed, Azza, H (2001): Bacteriological starus and safety of
ready to eat street vended food in Giza Governorate. J. Egypt.
Vet. Med. Asso., 61 (6A): 79-88.

Agarwal, RM.; Kharya, [. and Shrivastava, R. (1979); Antimicrobial
and anti-thelmintic activities of the essential c¢il of Nigella
sativa. Linn. Ind. Exp. Biol. 17: 1264-1265.

Ahmed, 4. A H.; Moustafa, M K. and Marth, F H. (1983): Incidence of
B. cereus in milk and some milk product. ., Food Prot. 46:126-
128.

AL-Beitawi, N. and EL-Ghousein, S.C. (2008): Effect of feeding
different levels of Nigella sativa seeds (Black Cumin) on
performance, Blood Constituents and Carcass Characteristics
of Broiler Chicks. Int. J. of Poultry Science 7(7): 715-721.

Allatif, AA. and Ibraheem, O.K (1996). Studies on the effects of
Hibiscus subdariffa; Allium sativum and Nigella sativa on
some bacterial isolates of chickens. 7% Sc. Cong. 17-29 Nov.
1996. Fac. Vet. Med. Assuit, Egypt.

APHA (American Public Health Association} (1984} Compendium of
Methods for the Microbiological Examination of Foods. 2™ Ed.
Speck, M. L. (Ed) Washington D.C.

Ayaz, M.; Othman, R A.; Baharelh, T.O.; Al-Sogair, A M. and Sawaya,
W.N. (1985): Microbiological quality ¢f shawarma in Saudia
Arabia. J. Food Prot. 48: §11-814.

Aydin, A.; Bostan, K., Erkan, ME. and Bingol, B. (2007). .The
antimicrobial effects of chopped garlic in ground beef and raw
meat bali (Cig Kofta). J. of Medicinal Fooa Vol., 10(1): 203-
207.

Baeza, K.; Rossler, C.; Mielnicki, D.; Zamora, M.C. and Chirife, J.
(2007): Simplified prediction of Staphyviococcus aureus growth
in a cooked mzai product exposed to changing environmental

153



Assiut Vet Med. J Vol 54 No, 119 October 2008

temperatures in warm Climates. Rev. Argent. Microbiol.. 39
(4): 224-226.

Brandly, P.J. (1977} Trichinosis, botulism, staphylococcal food
poisoning prevention . and control WAVEH symposium
Lincoln, Nebraska, Juli, 25-30.

Bryan, F.L. {1978): Factors that contribute to outbreaks of food-borne
disease. J. Food Prot. 41: 816-819.

Bryan, F.L.; Michanie, S.C., Alvarez, P. and Paniagua, A. [1988):
Critical control points of street-vended foods in the Dominican
Republic. J. Food Prot. 51: 373-383,

Bryan, F.L.; Teufel, P.; Riaz, S.; Rooh, 5.; Qadar, F. and Malik, Z.
(1992): Hazards and critical control points of vending
operations at a railway station and bus station in Pakistan. J.
Food Prot. 55: 534- 541. ,

Bryan, F.L.; Jjermini, M.; Schmitt, R. ; Chilufya, EN.; Mwanza, M.,
Matoba, A.; Mfume, E. and Chibiva, H. (1997): Hazards
associated with holding and reheating food at vending sites ir: 2
small towen in Zambia. J. Food Prot. 60: 391-395,

Buchat, L.R.; Clavero, M.R.S. and Taguette, C.B. (7979). Eifect of nisin
and temperature on survival, growth apa enterotoxic
production characteristics of psychotrophic B. cereis i beef
gravy. Appl. Environ. Microbiol. 63: 1953-1928.

Chakravarty, N. (1983): Inhibition of histamine release from mast cells
by nigellone. Ann. Allergy, 70: 237-242.

Council for Agricultural Science and Technology (1998): Naturally
occurring antimicrobials in food. Task Force Report no. 132.

Dawson, R.J. and Canet, C. (1991): International activities in street
foods. Food Control 2: 135.

Deibel, R.H and Havtman, P.4. (1984): Enterococei in speck..., M.L.
(ed.). Compendium of Methods for the Microbiological
Examination of Foods 2* Ed. American Public Health
Association. Washington D.C.

Ebraheem, Ghada, MM (2001): Ready-to-cat meat sandwiches as a
source of potential pathogens in Assiut city. M.V.Sc. Thesis,
Fac. "et. Med., Assuit Univ., Egypt.

FEkanem, E.Q. (1998): The street food trade in Africa: Safety and Socio-
environmental issues. Food Control 9: 211-215.

Eley, A.R. (1992): Microbial Food Poisoning. 1% ed. Chapman and Hall
Publisher, London, New York.

154



Assiut Vet Med, i Vol 5470, 118 October 2008

El-Gendy, S.; Hessien, M., Abdel-sSalam, I, Morad, M.; EL-Magraby,
K. [brakim, HA., Xalifa, M H and EL-Aaser, A.A. (2008):
Evaluation of the possible antioxidant eifects of soyabean and
Nigella sativa during experimental eepato-carcinogenssis by
nitrosamine precursors. Turkish Journal of Biochemistry,
32(1): 5-11.

El-Kadi, A.; Fandil, O. and Tabuni, A M (1990,): Nigella sativa ard
cells mediated immunity, Arch. Of AIDS Res., 1: 232.

Elwi, EM (1988): Sanitary conditions of ready-to-eat offals in Assuit.
M.V.Sc. Thesis Meat Hygiene Fac. Vet. Med. Assuit Univ,,
Egypt.

Fagerlund, A.; Brillard, J.; Furst, R.; Guinebretiere, M-H. and Granum,
E. (2007): Toxin production in a rare and genetically remote
clusters of strains of the B. cereus group. BMC Microbiclogy,
7:43, doi: 10, 1186/ 1471- 2180-7-43.

Geopfert, JM. (1976): B. cereus p. 417-423. In M.L. Speck (ed.),
Compendium of Methods for the Microbiological Examination
of Foods, American Public Health Association, Washington,
DC 2.

Gill, C.O.; McGinnis, JC.; Rahn, K and Houde, A (1996). The
hygienic condition of manufacturing beef destined for the
manufacture of hamburger patties. Food Microbiology, 13:
391-40%.

Gongal, G.N. (1998): Street business in Katmandu Valley. 4® world
congress food-borne infection and intoxication abstract. 271,
7-12 June, Berlin.

Hanafy, M.S.M. and Hatem, M E. (1991). Studies on the antimicrobia]
activity of WNigella sativa seeds (black cumin). J.

: Ethnopharmacol, 34: 275-278.

Harmon, SM. and Goepfert, JM. (1984); B. cereus. In Speck, M.L.
{ed) Compendium of Methods for the Microbiological
Examination of Foods. 2" Ed. American Fublic Health
Association, Washington, D.C.

Hefnawy, Y.A.; Moustafa, S.I and Marth, E.H (1993): Behaviour of
Listeria monocytogenes in refrigerated and frozen ground beef
and sausage and both with and without additives. Lebensm.
Wiss. U. Technol,, 26: 167-170.

Hegazy, Salwa, R.S. (1999): Risk of street vending on public health.
.V.Sc. Thesis, Meat Hygiene Fac. Vet. Med., Cairo Univ.,

Eaypt.
155



Assiut Vet. Med. J Vol 54 No. 119 October 2008

Hoshyar, D.F;, Muhaddin, MC. and Said, NA  (1984):
A microbiological study of some roasted meats at Aski- Kalak
retail restaurants cin Frag. J. of Zanco, 2(3): 57-66.

Hosseinzadeh, H.;, Parvardeh, S.; Sadeghnia, H and Ziaee, T. (2007):
Effect -of thymoquinone and Nigella sativa seeds oil on lipid
per oxidation level during global cerebral ischemia-reperfusion
injury in rat hippocampus. Phytomedicine, 14(9): 621-627.

Houghton, P.JR.; Zarka, B., De-Las-Heras and Houli, JR.S. (1995}:
Fixed oil of Nigella sativa and derived thymoguinone inhibited
eicosanoid generation in leukocytes and membrane lipid per
oxidation. Planta. Med. 61: 33-36.

ICMSF (International Commissions on Microbiological Specifecations
for Foods) (1978); Microorganisms in food. 1- Therr
Significance and Methods of Enumeration. 2™ Ed. University
of Toronto Press, Canada,

Ismail, §.4. (2006). Wicrobiological quality of Hawawshy consumed in
Ismailia, Egypt. J. Food Safety, 26(4): 251-263.

Johnson, K M. (1984): B. cereus food-borne illness an update. J. Food
Prot. 47: 145-151.

Kamal, Azza, M. and Daoud, JR. (2003): Effect of onion and /or Garlic
as feed additives on blood, tissue constituents and growth
performance in muscovery ducks. Vet. Med. J., Giza 51(2):
161-175.

Kramer, J M. and Gilbert, R.J. (1989): B. cereus and other Bacillus
species. P. 21-70 in M.P. Dovle (ed.) Food borne Bacterial
Pathogens Marcel Decker, New York.

Khodary, R.M.; El-Azzawy, M.H and Hamdy, LR (1996): Effect of
Nigella sativa on egg production, hatchability percentage and
some biochemical values in laying hens with reference to
fertility in cockerels. 7™ Sci. Cong. 17-19 Nov., Fac. Vet Med.,
Assuit, Egypt. )

Levine, M. (1961): Facts and Fancies of bacterial incidence in standard
for water and foods. Food Technol., 15: 22-29.

Lufthansa and Swiss Air Service (1986): Microbiological standards for
hot meals.

Cited after Huassan, 4. (1986): Microbiological quality of ready-to-eat
meat. M. V. Sc., Cairo Univ.

Mahmoud, HMA (1993); Inhibition action of biack cumin (Nigelia
sativa) against Listeric monocyiogenes. Alex. J. Agric. Res.,
38(1): 123-134.

156



Assiut Vet. Med_J Vol 54 No. 119 October 2008

Mohamed, (1985): Microbial counts of meat products in selected areas
in Baghdad. M.V.Sc. Thesis Baghdad Univ.

Mohamed, M. (1997). Quality studies on the market frozen meal
products. Thesis M. Vet. Sci., Cairo Univ.

Mohamed, Amal, A.; Hussein, Sohair, <. and Farag, Seham, A. (2004):
Antibacterial effect of Garlic, Nigella sativa and Antibiotics on
B. cereus and Streptococcus faecalis isolated from Ready-to-
eat Meat sandwiches. Assuit Vet. Med. J. 50 (101):78-93.

wohs, HJ. (1972): Microbiological examination of fully cooked meals.
Gordian 72: 203-210.

Morshedy, A.; El-Daly, Ealeh, E. and El- Atabcny, A. (1986); Sanitary
status of ready-to-eat shawarrha. Vet. Med. J. Zagazig Univ.,
VAVARHE

Mosupye, F.M. and Holy, A V. (1999): Microbiological quality and
safety of ready-to-eat street-vended foods in Johannesburg,
South Africa. I. Food Prot., #2(11): 1278-1284.

Moy, G.; Hazzard, A. and Kaferstein, F. (1997): Improving the safety of
street-vended foods. Wold Health Stat. Q. 50: 124-131.

Nassar, AM., Farrag, Seham, A. and Soliman, Nabila, F.E. (2003):
Bacillus cereus in Ground Beef and its control by Nisin. i
ICOFHHH; 21-23 October 2003, Assuit-Egypt.

Miskanen, A. (1977): Staphylococcal enterotoxin and food poisoning.
Technical research center of finland Cited after El- Nawawi,
F.A. and Nouman, T.M., (1981): Investigation into the
microbiological  quality of  fresh  raw  sausage.
Fleischwirttschaft, 616.

sefaie, RS. and Moustafa, S. (1990): Microbiological quality of
shawarma in Assuit. Assuit Vet. Med. J. 24 (47):153-158.

Sabreen, M.S. (1996). Incidence of Staphylococci microorganisms in
Domiati cheese and the effect of Nigella sativa on the growth
of Staphylococcus aureus. 7™ Sci. Cong. 17-19 Pov. Vet,
Assuit, Egypt.

Saleh, LA.; Bakha, G.H. and Tawfik, M. (2002): Effect of Nigella sativa
cake supplementation on clinical picture; rumen liquor
parameters blood biochemical constituents and haematological
findings in goats. Vet. Med. J., Giza 50 (2): 261-271.

salomi, N.J.; Nair, S8.C.; Jayawardhanan, K K., Varghese, C.D. and
Panikkar, K.R. (1992): Anti-tumour principles from: Nigella
sativa seeds. Cancer Lett. 63: 41 46.

157



Assiut Vet Med, J Vol 54 No. 119 October 2008

Saucier, L. (1999): Meat safety: challenges for the future. Review
Article. Pig News and Information 20(3): 77N-8071.

Soliman, MR., Abd El-Monem, KHM and Saad, SM {2002):
ilicrobiological quality of ready-to-eat meat products and
fishes in Urban and Rural arcas. J. Egypt. Vet. Med. Asso.,
62(6A): 39-51.

Sutherland, A.D. and Murdoch, R. (1994): Seasonal occurrence of
psychrotrophic Bacillus species in raw milk, and studies on the
interactions with mesophilic Bacillus sp. Int. J. Food
Mierobiol., 21: 279-292.

Swanepoel, K.J.J.; Hobbs, C.; Becker, P.J. and Isselmuiden, C. (1995):
The quality of food sold by traders in central Johannesburg and
factors associated with contamination. J. Compr. Fzalth 6: 188-
190,

Thatcher, F.C. and Clark, D.C. (1968); Micro-organisms in foods 1I
their significance and method of enumeration. Univ. of
Toronto, Press.,

Toppozada, H H.;, Mazloum, HA. and El-Dakhakhny, M. (1965): The
antimicrobial properties of Nigella sativa seeds. Activa
principle with some clinical applications. J. Egypt. Med. Asso.
Sep., 48: 187-202.

WHO (World Health Organization) (1989): The WHO golden rules for
safe food preparation Newsletter No. 22 Institute of Veterinary
Medicine-Robert Vonstertag. Institute, FAOG/WHO
Collaborating Center for Research and Training in Food
Hygiene an Zoonoses. Berlin West.

Wood, S.L. and Waites, W .M. (1988). Factors affecting occurrence of
B. cereus in liquid whole egg. Food Microbiol. 5: 103-107.

Youssef, S.A. and Ashry, KM (1999): Toxicopathologic evaluation of
the hepatoprotective effect of crude Garlic and Nigella sativa
seed extracts against aflatoxicosis in rats. Alex. J. Vet. Science,
15(3): 521-531. '

158





