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Microbiological Quality of Cured Meat in leddah Markets

K.A. TAWFEEK, A.M. ABDEL-HAFEZANDA.A. FEDA
Faculty of Science, King Abdulaziz University, Jeddah, Saudi Arabia.

ABSTRACT. In this investigation sarnples of preserved cured rneat products
were collected frorn different leddah rnarkets in five replicates. These in-
clude: basterrna, beef rnortadella with different kinds of spices, srnoked
beef loaf, srnoked turkey roast and sausage. These products were analyzed
for different pararneters of rnicrobiological quality. These determinations
include: total rnicrobial flora, thermoduric rnesophilies, thermophilic
anaerobes, acid producing bacteria, coliforrn bacteria, Salmonella and
Shigella.

Considerable differences in the total rnicrobial density were observed in
different cured rneat products. Beef rnortadella with pistachio showed out-
standing higher rnicrobialload cornpared to other products, followed by
beef rnortadella with pepper and sausage. The lowest rnicrobial count was
observed in basterrna. Most of the rnicrobial flora of preserved cured rneat
products were thermolabile organisrns while thermophiles were of rninor
irnportance. Acid producing rnicroorganisrns were detected in varying de-
nsities. These preserved rneat products were found to harbour considerable
densities of rnicroorganisrns able to grow on MacConkey rnediurn, arnong
thern lactose ferrnentors were predorninant. However, non-lactose fermen-
tors appeared in cornparatively high density. The presence of enteric patho-
gens was again observed by plating on S-S agar. This study indicates that all
exarnined cured rneat, except srnoked turkey roast, contained high density
of Salmonella-Shigella group. Thus, careful inspection of these products
should be intensified.

Introduction

The study of the microbial quality of preserved cured meat products is important
from the public health point of view. Most of these food products are ready-to-eat
without any need for further cooking. Thus contamination of these products with in-
testinal pathogens is considered a serious problem. Contamination of these products
with pathogens may occur through improper handling, processing and storage. The

39



40 K.A. Tawfeek eta/.

factory utensils, workers and the surrounding atmosphere are considered the most
important sources of contamination With pathogens!l].

The presence of coliform bacteria in these foods ~ay be taken as one of the most
important parameters of contamination with pathogens. Coliforms are always pre-
sent in meat products condemned for foodborne outbreaks!2]. Moreover, because of
the continuing occurrence of Salmonella in foods, their study received great atten-
tion!3].

In this investigation the microbial quality of preserved cured meat products pre-
sent in Jeddah markets was evaluated. These products include basterma, sausage,
different kinds of beef mortadella,smoked turkey roast and smoked beef roast.

Material and Methods

Samples of preserved cured meat products available in Jeddah district were col-
lected from different markets. These products include:bast~rma, sausage, beef mor-
tadella with pepper, beef mortadella with pickled green olives, beef mortadella with
pistachio, smoked turkey roast and smoked beef roast. Each product was collected
from five different distributors. All these products were subjected to microbiological
analysis soon after collection. For microbiological analysis50g representative sam-
ple from each replicate was put into sterile blender jar with 450 ml sterile water and
mixed at 10 speed for few seconds followed by high speed for 2 minutes[4]. Serial di-
lution were then made as usual.

Microbiological analyses were carried out to determine: total microbial flora and
thermoduric mesophiles on plate count agar, thermophilic anaerobes on thioglycol-
late agar, acid producing bacteria on dextrose tryptone agar with indicator, coliform
group on MacConkeyagar and Salmonella~Shigella group on S-S agar. All these de-
terminations were carried out according to Leininger[5].

Results

Figure 1 shows the average total microbial densities in different preserved cured
meat products collected from Jeddah markets. The data indicate wide variation in
their microbial load. The lowest density was recorded in Basterma followed by beef
mortadella with pickled green olives (9.2 x 103 and 91 x 103/g respectively). The
highest microbial density, on the other hand, was observed in beef mortadella with
pistachio where the average count reached 1.08 x 107/g.

Data illustrated in Fig. 2 show that the counts of thermoduric mesophiles showed
their highest value also in beef mortadella with pistachio where the average count
reached 55 x l03/g. Comparatively higher density of this group was also observed in
sausage (25.8 x lO3/g) and smoked beef roast (22.5 x l03/g). Smoked turkey roast,
on the other hand, showed the lowest density of thermoduric mesophiles.
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FIG. 1. Total microbial densities in different cured meats.
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FIG. 2. Densities of thermoduric mesophiles in different cured meats.
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With respect to the densities of thermophilic anaerobes in different preserved
cured meat products, the data in Fig. 3 showed considerably wide variation in their
abundance. Again, beef mortadella with pistachio showed the highest level of con-
tamination reaching 100.0 x 103/g. Smoked turkey roast came next with respect to
the rate of contamination with thermophilic anaerobes, since the average density
reached 37.5 x 103/g. The lowest count for this group was recorded in smoked beef
roast followed by beef mortadella with black pepper being 5 x 103/g respectively.
Basterma, beef mortadella with pickled green olives and sausage showed inter-
mediate results.
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FIG. 3. Densities of thermophilic anaerobes in different cured meat!
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From all the aforementioned results it is clear that although thermoduric
mesophiles and thermophilic anaerobes showed considerable variations in different
preserved cured meat products, yet they always represent only a small fraction of the
total microbial flora in these products. Thus, most of the microbial flora of these
foodstuffs are thermo-labile organisms.

The highest density of acid producing bacteria (Fig. 4) which may cause souring of
these popular foods was observed in sausage (90 x 103/g). Beef mortadella with pis-
tachio showed also comparatively higher density of this group reaching an average of
36.7 x IO3/g. However, beef mortadella with pickled green olives showed the lowest
contamination with acid producing bacteria (1.3 x 103/g) followed by basterma (6.9
x IO3/g). Smoked turkey roast, smoked beef roast and beef mortadella with black
pepper showed moderate contamination levels.
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FIG. 4. Densities of acid producing bacteria in different cured meats.
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It was found of great importance to determine the possibility of fecal contamina-
tion of preserved cured meat products. Such study is highly important since most of
these products are eaten without any further thermal treatment. Thus the presence
of enteric pathogens in these foodstuffs will be a serious problem. Results of this
study are illustrated in Fig. 5. It is clear from the data obtained that all the investi-
gated cured meats contain microorganisms able to grow on MacConkey selective
medium. Colony counts on MacConkey agar reached their highest level, in sausage
(6250/g). Comparatively high colony count appeared on MacConkey agar in the case
of beef mortadella with black pepper, beef mortadella with pickled green olives, beef
mortadella with pistachio and basterma in decreasing order. Both beef and turkey
smoked roast, however, showed low count for this group. Lactose fermentors,
mostly coliforms, showed the same general trend as total colony counts on MacCon-
key plates. Moreover, all the investigated preserved cured meats showed considera-
ble counts of non-lactose fermentors except basterma, smoked turkey roast and beef
mortadella with pistachio.

FIG. 5. Microbial counts on MacConkey agar in different cured meats.



Results obtained from the study on MacConkey agar was considered serious from
the hygienic point of view. It condemned these products as a possible source of en-
teric diseases. Thus to be sure of these results counts of microorganisms appearing on
S-S agar were carried out. Total colony count together with enumeration of non-lac-
tose fermenting, typical colonies of Salmonella and Shigella, were recorded on S-S
plates. Figure 6 shows that the total colony counts on S-S agar showed nearly similar
trend as those obtained on MacConkey plates. However, only smoked turkey roast
was found to be free from non-lactose fermenting colonies. The presence of high de-
nsities of organisms showing typical characteristics of Salmonella and/or Shigella
especially in sausage, beef mortadella with black pepper and smoked beef roast indi-
cated non-hygienic production control. .
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FIG. 6. Microbial counts on S-S a~ar in different cured meats.
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Discussion

.It is well known that the microflora of any foodstuff are qualitatively and quantita-
~1.vely affected by so many factors. Important among them are the physical and chem-
Ical properties of food, its ingredients, presence of inhibitors or stimulators the mic-
robialload of raw materials, sanitary conditions of production, the extent of the ther-
mal treatment, ...etc. Since wide differences exist in these factors in the examined
cured meat products, wide differences in the microbial load are expected.

The total microbial flora showed clear variation in density in different preserved
cured meat products collected from Jeddah markets. The lowest count was in bas-
terma. This finding may be a reflection of its high nitrite treatment. Such treatment
in known to chick mecat spoilage organisms[6. 7) .Moreover, the thick casing of bas-
terma with spices, natural stains and garlic may play an important role in inhibiting
microbial growth. In the same time basterma is prepared from one thick piece of
muscle, and it is known that internal tissues of such thick pieces are sterile if obtained

from healthy animal[8).
The highest total microbial load, observed in beef mortadella with pistachio could

be partially due to the physical conditions of this product. The presence of pistachio
inside the minced meat makes the product less compact, enabling aerobic microbial
growth. Moreover, pistachio itself may be a source of a part of the microbial load,
since it is known to be liable to rapid spoilage. Chipley and Heaton[9] stated that nuts
contain many kinds of microorganisms reflecting the conditions of harvesting and
storage. As an example of nuts King et a/. [10] made microbiological analysis of al-
mond and found the log total count on it to reach 3.85 while log fungi and yeasts

reached 4.67.
Considerable part of the microflora present on different kinds of beef mortadella

and sausage comes from minced beef. Minced meat is known to be prepared from
low quality small meat pieces which may contain high microbial load. Morever, the
mincing process mixes the contaminating bacteria with the whole meat body and
make the physical conditions of meat more suitable for microbial growth[II].

Results of this study indicate that most of the microflora of cured meat products
are thermo-labile. The densities of thermophilic and thermoduric organisms rep-
resented only a small fraction of the total microflora. This denotes that most of the
microflora in cured meat are active non-sporulating organisms. This finding is in ac-
cordance with many investigators. Jensen[12] and Handford and Gibbs[13] found that
smoking has little effect on Streptococcus, Pediococcus and Leuconostoc spp.
Faparusi[I4] found that Khandi (a kind of smoked dried meat) contains 12 species of
bacteria, 10 species of yeasts and 16 species of fungi. On the other hand, Ayres et
al.[I5) and Loiter et a1.lI6) found that Pseudomonas, Achromobacter, Lactobacillus
and Micrococcus increased in sausage during storage. Drake et al. [17) found salami
and bologna (cured meat products) to contain Micrococci bacilli, Sarcina lac-

tobacilli, Streptococci and Micrococci.
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The presence of acid producing microorganisms in the investigated cured meats
especially in sausage is in accordance with Dowdell and Board[18], Loiter et al. [16] and
Tyoberg et al.[19].

Determination of fecal contamination of cured meat products is highly important
from hygienic point of view. Standard methods for examination of dairy product[2]
recommended the use of MacConkey agar for direct examination of coliform group.
The presence of coliforms in cured meat may indicate the possibility of presence of
enteric pathogens. Their presence indicates non-sanitary conditions of production.
Gangarosa and Hughes[2] standed from their study of 2.211 foodborne outbreaks in
United Sta~es, that most of them could be due to improper handling and unsanitary
conditions of production and storage. The presence of high density of coliform bac-
teria in sausage is in accordance with Dowdell and Board[18] who found the log
number of coliforms in British sausage lies between 0-4.71. The presence of coli-
forms in sausage was also recorded by EI-Nemp2O] and Shehata etal.[21]. Dalinger and
Kenneby[22] studied the microfloraoffrankfurters, turkey roast, beef roast, basterma
and meat loaves in Florida. Their study indicated that 73.8% of the samples were col-
iform positive and 11.3% contain E. coli. i

The presence of microorganisms showing typical resemblance to Salmonella and/
or Shigella in cured meat products is a serious problem since most of these products
are utilized without further thermal treatment. Careful inspection of raw materials,
production lines and storing conditions should be intensified to eliminate serious
contamination of these products with human pathogens. The results are in accor-
dance with Gangarosa and Hughes[2] who found that 78% offoodborne outbreaks in
United States during 1967-1975 came from minced meat, 22% from frankfurters and
11 % luncheon meat. Moreover, Bryan et al. [I] were able to isolate pathogenic bac-
teria from 22.3% turkey meat before processing. Salmonella was present in 26.8%
uncooked turkey rolls and on 24 % factory utensils. It was also detected on hands and
gloves of workers in these factories.
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