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Abstract, Seventy-five samples of nulk (aw and pasteurized), raw g {uncovked) and letiuee wene
examined for occerrence of Listeria monocyiogenes, Coliforms {(lotal), Staphviococcus aurens and fecal
cnterocosch. Listeria monncylogenes (one isolate) was detected only in 5.3 % ul tuna samples; uther Listena
spp. were nol isulated from examined fond, except raw tuna which was contaminated with L. ivanovii and L.
murrayi. Various microflora isolated from listerial enrichment broths of tuna and lettuce exhibited some
chasacteristics of Listeriu spp. hut were diflerentiated from listeriae by their alkaline reactions in bromocresol
purple carbohydrate: broths. Average coliform counts ranged from 6.1 x 107 10 7.6 x 10° cfu g’ (or ml™}
indicating significam differences (P «<0.05) 1 coliforn numbers amonp anadyzed foods. Feeul coliforms and
Frtervcoceus spp. wene simong the natural microflore of tuna whereas the other foods did not harbor fecat-
contaminaticn indicalors.

Introduction

Many toodborne pathogens are normal inhabitants of the intestinal tracts of humans and
antimals, IC is well documented that disease causing microorganisms could be easily
transmitted via food cultivated in polluted ureas and handled under unsanilury conditions
[1; 2]. Unfortuanately, raw wastewater has heen used in irrigation of agricultural crops in
various countrics [1; 3]. Furthermore, drug resistant enterics e. g. Salmonella spp. have
been isolated from municipal waslewater and other sources | 1; 3]. In this regard, food
poisoning incidences were linked to food grown in contaminated areas with lnuuan filth
or manure [1; 2; 4]. For many ycars, coliform hacteria have been used as indicators of
fecal contamination in food und waler |2] and special emphasis has been given to
products commonly comsumed as raw e.g. vegetables. Based on that, several enterics
have been detected in a wide range of food indicating fecal contamination [2; 4-6}.
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Listeria monocytogencs, a newly-emcerging pathogen, has been incriminated in
food vutbreaks associated mainly with serotypes 1/2a, 1/2b and 4b of L. menoevtogenes
[4; 7]. The arganism is widespread 1n nature and capable of growth under refrigeration.
As a matter of fact, listeriosis could be fatal for the sensilive groups ol the population,
eg the infants and immunocompromuzed paticnts. Consequently, concerns regarding
listerial risk have led to worldwide investigations for isulation of L. monocytogenes and
other pathogens fron food producls [2; 5-7]. However, information is little or lacking on
listeriae prevalence in food of many developing countries such as Yemen.

Accordingly, the present study assessed prevalence of /. monecytogenes and
related spectes in foad commonly consumed in Yemen; milk, sh and leafy vepetables.
Anather objective was screening products for coliforms, Staphyvlococcus aureus and
fecal enterococci.

Materials and Methods

Sample collection and preparation

Yresh raw milk was obtained from the Instructional Farm, Faculty of Agriculture,
Sana'a Universily, Yemen. Meanwhile, pasteurized milk {Rosahai), raw tana slices
{locally known as Thamed) and fresh lettuce were collected from retail markets in
Sana'a. Microbial anaiyscs werc conducted within 1 h of sample arrival or after storage
(5°C) for =16 h. Representative subsamples were prepared by aseptically mixing 500 g
{or ml) from food samples. Twenty-five ml or g (duplicatcs) were aseptically taken and
blended for 2 min. with 225 ml sterile dilnent (0.1% peptone) or listeria enrichment
broths [8]. On the other hand, milk was drawn under aseptic conditions and added into
diluent buttles. Decimal dilutions were further prepared as needed. For (e avrobic plate
counts uf sumples, poured plate count agar was incubated at 32°C, (milk ) ar 35°C (ather
foods) for 48 h. Unless stated otherwise, microbiological media were Difco products
{Detroit, M1, USA),

Isolatinn and identification of listeriae and other bacteria

The I'DA  established methods [8] were adupted for isolation of Listeria spp. from
10" diluted samples in listeria enrichiment broth (LEB). Selective enrichments for
listeriae, LEBs, were statically incubated for 24 h at 30°C. Aliquets (0.1 ml portions) ot
a loopful were aseplically drawn from LEBs incubated at 30° for 0 h (direct plating) and
24 h (after selective enrichment) fellowed by spreading (0.1 ml) or streaking (a loopful)
onto Listeria Selective agar (Oxoid, UK). For comparative purpescs, the other selective
agar used for isotation of listeriae from tested foods was the ASLM [9). Spread or
strcaked plates of both Listeria Selective agar und ASLM were incubated at 37°C for 45 h.
Persumptive, bistcrial colonies were randomly picked and purified on nutrivnt agar.
Aclive cultures grown in nutrient broths (¢ 0.1 % glucose) were tested for : pram
reaction and morphology; cataise; ¢sculin hydrolysis; reduction of litnms milk; TST slant
reactions; molility al 25°C: production of acid from carbohydrates (glucose, mannital,
xylose and thamnose) and huemolysis in stabbed blood agar plates.
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Total and fecal coliforms were enumerated according to procedures of the
American Public Health Association [10] using the Violet Red Bile Agar (VRBA) and
the EC broths, respectively.

The three-tube MI'N {azide broth; 379C) was done for enumeration of food
cnterococel. Gram stain and ccll morphology, growth at 45°C, esculin hydrolysis and
initiation  of growth in 6.5 % NaCl broths were the crideia [or enlerococead identification.
For Staphylococcus aureus, the Baird-Parker agar with egg tellurite enrichment was

cmployed. Where  appropriate, results were evaluated using the standard statistical
methods (L.

Results and Discussion

Table | shows prevalence of L. monocytogenes in experimental foods. Both raw
and pastcurized milk had below-detection limit (<10 cfu ml™” ) of histeriat species. In this
regurd, several authurs mentioned  that nagural inhibitors of raw cows’ milk i e
lactofferin . and lactoperoxiduse were untagonislics for L. monocytogenes as well as other
pathogens 12; 4: 121 Tn many parts of the world, raw milk was found contaminated with
different levels of L. monocytogenes and other Listeria spp.[4; 6], Nof long time ago,
pasteurized milk was incriminated in a listerial outbreak in the USA [4; 13]. l.ater on,
Lovett et al[13] stated that proper pasteurization of raw milk was detrimental o L.
mongcytogenes. Purthermore, sources of L. monocytogenes.in adequately pasteurized
milks were related 10 posi-pasteurization contaminations |4; 13].

Tuble §. Prevulence of L. manocytogenes and other Fisteria spp. in variows Foods

Food No. of listeriac isnlates
(no , of samples) L monocytogenes Lisieria spp.”
Ruw milk (24) 2 il
Pasreurized milk {17) 3] 0
Raw hinas (19) (53 ab 2(10.6 %)
Lettuee (15} 0 {

4L fvaganvi and Lomerray

B 4 positive samples

Lven though L. monocytogenes was not isolated hy direct ptating, 5.3 % of raw tuna
samples had contaminated L. monocytogenes when using sclective enrichments; other
Listeria sppr were also isolated from raw (una (Table 1). It was surprising that lcttuce
samples were not contaminated with listeriae (<1 cfu g ‘]). Al-Mohizea [14] reported
considerable  vanabilily in listerial contamination of diffcrent tresh vegetables. In
agreement  with previous studies [15-17], outgrowth of natural microflora could possibly
interfere with isolation of L. monocytogenes from most tuna samples (approx.95 %) and
other loed unalyeed. In fact. average acrobic counts (Table 2} in milk, tuna and lettuce
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outgrow Livferia spp..and other pathogens in tested foods. Inhibitory substances for 7.
mtonocytogenes and other pathogens were idenlified in certain vegetable [18].

Occasionally, certain microflora in tested samples of tettuce and funa recovered
only on Listenia Selective agar {Oxoid) showed identical morpholagy, gram and catalse
reactions and esculin hydrolysis of Listeriu spp. However, their alkaline reactions in
BCP glucose broths scparated those false positive isolates from listerial species.
Buchanan et al. [19] reported presence of bacteria similar to listeriae which did not
ufilize glucose.

Table 2. Types and mean counis (el g or mi?) of selected microflora in various foods

Organisins' Fool Raw milk Pasteurized Raw tuna (19) Lettuce {15) SE @ ¢ 10¥
(no . of samples) 24) milk {17)

Aerobic count 3.1x100 1ex10° 242107 2.3x10% 3
Coliforms (total) 7.6x10° 6.1x102 3.9x104 1.9x103 0.17
Fecal coliforms - - +b -

8. anercus <102 n. d.* <102 < 192

Enterucoreus spp.

- 4 - 2
(MPNg ' orml B nal. 2 3x10 2310 30 0N

* Pooled standard errors
* present in 61 % of sarples
* noot done

On the other hand, non-listerial bacteria were extensively inhibited in ASLM.
Previous reports indicated that wecovery of L. momocytogenes from cheeses and other
products was unsatistactory when using Listeria Selective agar [4; 7, 20]. It is
worthwhile to mention that both L. monocyviogenes and L. murrayi were isolated from
lested  tuna using the ASLM, [lowever, 0.2 ml from enriched samples was necessary for
better isolation of Listeria spp. in ASLM [%; 20]. Unlike Listcria Selective agar, ASLM
contained moxalactam a potent inhibitor for mast enterococei and staphylococei [4: 7
17]. Luxurious growth of enterococci contaminated tuna samples was evident by black
discolarations (esculin hydrolysis) on Listeria Selecrive agar.

Lack of isolation of L. monocyiogenes and fecal enterncocci was the trend in
lettuce samples containing low coliform count {ave, 1.9 x 10° cfu g’). This was
unexpected, especially when considering unhygienic irigation, fertilization, handling
and marketing practices of leafy vegetables. In other countries, investigators pointed out
contaminalion of fresh produce with L. monocytogenes and fecal coliforms [L4; 21].
Coliforms recovered from processed fouds viz. pastcurized milk (Table 2 ) could
probably be atributed te post pasteurization contamination [2; 7; 10). Fuod samples
analyzed were negative for Staphylococeus aurens (< 10° cfu g? orml' ).

It could be cancluded that positive identitication of L. monocytogenes and indicator
bucieria in raw tuna and lettuce highlighted the potential health hazurd associated with
consumption of improperly prepared and handicd products. Lven though results
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presented in this study reflected the microbial status of examined samples, reduction of
the risk of enteric pathogens could be achieved by using treated in irrigation and food
preparation as well as by avoiding use of manure in soil planted with salad vegetables.
Hyyienic practices in hundling, preparation, processing, storage and nmurketing of food
have also been advised for reduction of public health risk of foodborne pathogens.
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