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Isolation of Listeria monocytogenes from Smoked Cheese
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Abstraet. Samples of smoked, salted cheese were collected from local markets of the city of Taiz. They were
tested for the prescence of Listeria monocytogenes . Data revealed that the pathogen was only recovered from
12.5% of cheese samples analyzed under this study. Other listerial species were not isolated from cheese,
directly plated onto selective agar media . Direct plating gave very low counts (20 CFU/g or less) of L.
monocytogenes, naturally contaminated smoked cheese. Selective enrichment of samples at 37°C for 48 hr
was necessary for isolating Listeria spp., present in cheese along with other co-contaminating microflora. The
natural microflora of smoked cheese, especially Enterococci and Staphylocoeci, grew or developed
diagnostic traits similar to those of L. monocytogenes in Listerial selective agar (Oxoid) . When increased
volumes (>0.2ml) of samples were spread, Alzoreky- Sandine Listeria Medium (ASLM) recovered
contaminated listeriae while inhibiting “indigenous microorganisms of cheese. Results of this investigation
emphasize the need to adopt a standard procedure for manufacturing smoked cheese in Yemen.

Introduction

Food-borne diseases of humans by L. monocytogenes was recogonized for the first time
in the 1980's [1; 2], before which the bacterium was only known as a pathogen for
animals. The organism has psychrotrophic properties enabling it to grow and multiply
under refrigeration temperatures (2°-5°C). As a matter of fact, cold enrichment
technique is used in laboratories as a selective method to isolate the pathogen from
contaminated food [3; 4]. Being widely distributed in nature, L. monocytogenes has been
isolated from water, soil, sewage, food plants & restaurants [5; 6]. Furthermore, many
types of food such as dairy products, vegetables, meat and seafood have been
incriminated as vehicles of L. monocytogenes [7- 9]. Ironically, it was clearly stated that
L. monocytogenes survived pasteurization of milk when cells were engulfed by
leucocytes but later on well-monitored, laboratory tests proved that the organism was not
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viable after proper pasteurization [10]. Pearson & Marth [2] and Farber & Peterkin [11]
discussed in details the properties of L. monocytogenes .

Symptoms of Listeriosis include flue-like symptoms, abortion , septicemia and
meningitis . The mortality rate was reported to be as high as 30 % and could be even
higher in immunocompromised people such as infants, pregnant women and cancer &
AIDS patients. In fact, foodbomne illnesses cause loss of productivity and outstanding
expenses for health care [12] . Even though contamination of food with L.
monocytogenes could be minimized by enforcing food standards & specifications,
traditional food industry in Yemen is not regulated by appropriate safety guidelines .
Information is also not available on incidents of L. monocytogenes in traditional food
attracting consumers. Therefore, the objective of this study was to screen a traditional
cheese for presence of L. monocytogenes . It is made primarily from goats' milk (raw) by
some villagers under unsanitary conditions. The product is considered as a semi-hard
cheese with about 40% moisture content and characterized as a salted cheese with an
attractive light brown color imposed by smoking.

Materials and Methods

Eight samples of smoked, salted cheese were collected over a three-month period
from local markets in Taiz. Samples were transported to the laboratory and tested
immediately or kept refrigerated overnight before analyses. Twenty-five gram portions
of each representative sample were aseptically weighed and homogenized with 0.1 %
sterile, peptone water (Difco, USA) in a pre-sterilized Waring blender (model 34PL99,
Dynamic Corp., U.S.A.). Serial dilutions were prepared using the aforementioned
diluent. Recovery of L. monocytogenes as well as other Listeria spp.from cheese was
carried out using direct plating (0.1- 0.5 ml) of diluted samples onto Listeria Selective
Medium (Oxoid, UK) and ASLM [13; 14]. Selective enrichments of cheese in
enrichment broth [15, p. 5] with no alkaline treatment were incubated at 37°C for seven
days, during which samples were spread onto listerial, isolation agar mentioned earlier .
Five suspected colonies were further purified by streaking onto tryptic soy agar and then
identification was confirmed according to the procedure of Lovett [15, p. 5], using L.
monocytogenes (Jalisco) as a control. Aerobic plate count (APC) of cheese was also

made using the method of Messer et al. [16, p. 133]. Statistical analyses of the obtained
results were done using the Minitab program [17] .

Results and Discussion

Data presented in Table 1 show incidents of listerial isolates in all samples tested.
Only 12.5% of samples were positive for presence of persumptive L. monocytogenes and
the level -of contamination was 20 CFU/g. On the other hand, numbers of cells in the
remaining samples screened were below detection level (<10 CFU/g). Variability of L.
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monocytogenes counts among samples could be justified since samples were derived
from a commodity made by different producers under unspecified standards . Stress or
sub-lethal injury of listerial contamination could be responsible for underestimation of L.
monocytogenes. Accordingly, that may suggest ineffectiveness.of direct plating in
recovering L. monocytogenes from cheese containing unculturable listeriae. Some
investigators experienced also unsuccessful, direct isolation of Listeria spp. from
specific types of cheeses without enrichment of tested samples [18; 19 ]. Obviously, no
correlation existed between incidents of listerial organisms and APCs of samples (Table
1). Irrespective of the aerobic counts, Tran ef al. [20] indicated that detection
sensetivities of L. monocytogenes from food were dependent on types of mesophilic
microorganisms out-numbering L. monocytogenes. Meanwhile, differences in APCs
(103->107 CFU/g) were not uncommon since production of smoked cheese was carried
out by manufacturers that did not follow the same method of production . It should be
emphasized that direct microscopic examination of suspected colonies grown on listeria
selective agars was misleading because cells of L. monocytogenes exhibited abnormal
morphology . Similar observations were reported by Loessner ef al.[21].

Table 1. Distributions of Listeria monocytogenes in smoked cheese, directly plated onto selective media®

Samples Listeria monocytogenes (CFU/g) ~ Aerobic plate count (CFU/g)®

1 NDP 3.1x107
2 ND 5.2x106
3 20 4.7x100
a4 ND 2.6x107
5 ND 2.9x108
6 ND 2.25x107
7 ND 4.5x106
g ND 9.6x10°

20.1- 0.5 ml spread onto Oxoid and Alzorcky- Sandine Listeria Medium

b not detected (<10 CFU/g)

¢ average of triplicates

Table 2 summarizes outcomes of selective enrichment of screened samples on
recovery of L. monocytogenes in prescence of competitive organisms . Selective
enrichments examined after 24 hr resulted in better isolation (P < 0.05) of Listeria spp.
(37.5% positive samples) in comparison with direct plating alone (12.5%). However,
persumptive L. monocytogenes was only detected in 25% of tested cheese (Table 2) .
Even though they were not the same product, selective enrichment provided lower
listerial, isolating rates from ewe and goat cheeses [18; 19 . Interestingly, L. grayi was
recovered from a sample of cheese tested (Table 2 ).

Table 2. Isolation pattern of L. monocytogenes, naturally contaminated smoked cheese®

Listeria species % Positive samples”
L. monocytogenes 25

Other Listeria spp. © 125

Total 37.5

3 Samples were subjected to selective enrichment at 37°C for 48 hr before spread plating onto Oxoid &
ASLM

b Samples had <10 CFU/g L. monocytogenes prior to selective enrichment
C L. grayi isolate
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It was evident that smoked cheese harbored variable levels and species of listeriae ,
depending on sources of cheese and exposure to cross contamination. Selective
enrichment of cheese for 48 hr gave inflated counts of persumptive L. monocytogenes on
Oxoid agar (data not shown). Oxoid medium has recently been used by the FDA for
better recovery of L. monocytogenes from food . However, previous works indicated
occasional growth of co-contaminating bacteria of food viz. Enterococci and
Staphylococci on Oxoid agar [4; 7; 13; 14; 18]. On the other hand, ASLM inhibited non-
listeriae of cheese but lower counts of L. monocytogenes were not detected when
reduced volumes of samples (<0.2ml ) were used.

In general, lower counts of L. monocytogenes in smoked cheese screened under this
study may be related to intrinsic factors of this type of food e.g.% moisture, pH, % salt
and bacteriocins of background flora . In addition, the cheese was subjected to smoke
which was stated to contain antilisterial factors [1; 11]. It is worthwhile to mention that
failure in detecting L. monocytogenes in some samples may not ruled out the possibility
of contamination of cheese with certain listeriae inhibited in both solid and liquid media
[3; 4; 7; 13 ] used for isolation. Finally, itcan be concluded that a standard method
should be followed by cheesc makers for production of improved and safer cheese in
accordance with it's traditional characteristics.
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