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SUMMARY

One hundred random samples of meat products; beef-burger, lunchon,
sausage, and basterma (25 each) were collected from different
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supermarkets in Assiut and subjected to enumeration, isolation and
identification of Klebsiella organisms. The results showed that all the
strains were identified as Klebsiell preumonige. Klebsiclla organisms
could be detected with percentage of 52, 28, and 8 from beef —burger,
lunchon and sausage with mean values of 3.2x10" +1.6, 5.9x10° +4.1]
and 1.4x10° + 0.07 cfug respectively .No significant difference could
be detected among beef —burger and lunchon, while a signficant
difference appeared between beef burger and sausage and also between
sausage and lunchon at P<.(3. Klebsiclia could not be detected in
basterma, The effect of cold storage (chilling and freezing) on the
growth raie of Klebsiella strains was determined at temperatures of 4¢
and —4C% in minced meat. The results indicated that freezing showed
reduction in the growth rate and inactivation more than chilling. The
effect of different cocentrations of sodium chloride (1,2 and 3% ) and
sodium nitrite (109, and 200 ppm) were tested against the jsolated
organism in minced meat at three different temperatures 4% 3706 and
42°C respectively. Highly significant differences were recorded hetwecn
the control and the treated samples by increase temperature and
concentration of sodium chloride and sodium nitrite. Public health
significance and suggested measures for improving the quality of meat
products to protect the consumer were given.

Key words: Kiebsiella, coid storage, meat additives.

INTRODUCTION

Meat and meat products arc liable to be contaminated during
processing and handling by various microorganisms  thug causing
spoilage and economic losses.

The genus Klebsiella was named alter Edwin klebs, a late [9th.
century German microbiologest All Klebsiella species arc non motile,
many strains hydrolyze urea producing a Tight pink color in the slant
urea agar, Klebsiella preumoniae is indole negative and Kiebsiella
oxytoca is indole positive (Koneman et af, 1992).

Klebsiclla species are widespread through the environment and
also carricd by human, Both genera are well- recognized community and
nasopathogens and cause significant infections. They are a common
cause of respiratory and non respiratory infections. It js respensible for
1% to 5% of all case community —acquired pneumonia, that generally
oceur in patients with debilitating conditions such as alcoholism,
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diabetes mellitus and chronic obstructive pulmonary discase with
extensive necrosis and hemorrhage. Lung abscess occur after pneumonic
process or secondarily to Kiebsiella species infection and have high rates
morbidity and mortality (Bouza and Cercenado, 2002). Klebsielia
preumoniae is an opportunistic pathogen responsible for nosocomial
infection and trend toward multiple antibiotic resistance (De champs et
al, 2004). It is also responsible for acute remal failure to acutc
pyclonephritis with extensive necrosis of the kidney (Creyghton e af
2001).

Sixty adult klebsiella meningitis patients have been identified,
most cases were associated with debilitating disease and devasting
melastitic septic abscesses (Lu CH er al, 2002). Also a histamine
producing strain of Kilebsiella preumoniae was isolated and could be
detected by (Jaylor ef al 1979).

The most popular meat products are hamburger, lunchon,
sausage and basterma; For the first time Sabota el af, (1998) reported
Kiebsiella  preumoniae  as  enteroinvasive food-borne  pathogen
transmitted from hamburger and symptoms of gastroenteritis rapidly
deteriorated 1o multiorgans failure. The public health significant of
Klebsiella organisms in food materials particularly meat products and
their role as source of Klcbsiella infection have been studied by many
investigators (Hechelmann ef af, 1974 and Okolo 1983),
this study was ander taken to :

L-Investigate the occurrence of Klebsiella organisms in some meat
products (beef-burger, lunchon ,sausage and basterna) in Assiut.

2-Count and identification (biotyping) of the isolated of Klebsiella.

3-Study the effect of cold storage chilling (+4C"% and freezing (-4C% on
the growth rate of the organist in minced meal.

4-Study the effect of different concentrations of sodium chloride and
sodium nitlgtc on klebsiella growth rate at three different temperatures,
4,37, 42 C".

MATERIALS and METHODS

Collection of samples :

One hundred random samples of meat products; 25 cach of beef-
burger, lunchon, sausage and basterma were collected from different
supermarkets in Assiut and transferred to the laboratory. All the samples
were cxamined for enumeration, isolation and identification of
Klicbsiella organisms.
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Preparation of samples:

The collected samples were preparcd according to the technique
recommended by ICMSF (1978) for enumeration of Klebsiella
organisms. The surface plate technique described by Bagley and Seidler,
(1978) was applied using double MacConkey- inositol- carbenicillin
agar medium., The number of large mucoid and red colony with red
pigment usually diffusing into the surrounding  agar indicating
fermentation of lactose and acid production was then calculated and
recorded. The isolated Klebsiella organisms were identified according to
morphological characters (Cruickshank ef «l 1975);  biochemical
characters (Edward’s and Ewing, 1972) and biotyping according to
Niazi et al., (1977).

Test organisms:

One strain of Kiebsiella preumoniae previously isolated and
identified from meat products was grown in 10 ml of nutrient broth at
37C°/'2_4 h. The culture was decimally diluted and plated to enumerate
the organisms present. The culture was diluted to achieve an inoculum
level of 106/g for Klebsiella preumonice. [kg of semitendinosus muscle
of cattle carcasc was passed twice through meat mincer then divided and
inoculated with the organisms suspension and throughly mixed to have
3x10° organisms /g.

Experimental pari:

1- The effect of chilling and freezing on the growth rate of Kiebsiclla
organism in minced meat for 4day for chi lling and 21day for freezing,

2-Effects of different concentrations of sodium chloride (1,2.and 3%)
and sodium nitrite (100, and 200 ppm) during storage at different
temperatures on the growth rate of Klebsiella organism,

1- The effect of cold storage on the growth rate of Klebsiclla

organisms:

a- The effect of chilling:

50 gm of the inoculated sample were stored at chilling
temperature (4°C) and examined daily for 4 davs for detecting the
number of Klebsiella per gram which was done by surface plate count
technigue.

b- The effect of freezing;

100 gm of minced meat which were inoculated with 3x10%gm
were stored at <4C” and examined for the aimed organisms every two
days till 21 days
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2- The effect of some additives and storage temperature on growth
rate of klebsiella organisms:
a- sodium chloride:

600 gm minced meakpreviously inoculated with Klebsiclla 3x1p°
were divided intol2 parts, S0gm each as the following: 3parts as control,
parts with 1% added NaCl, 3parts with 2% added and 3parts with 3%
added. Then onc part of the control and ane part of each concentration
were stored at 4°C, 37°C and 42°C. The samples were examined daily
for 4 days at temperature 4°C and for 2 days at temperature 37°C and for
one day at temperature 42°C. The total colony count was recorded in
each plate.

b- Sodium nitrite:

The used sodium nitrite concentrations  were 100and 200 ppm.
Three hundred grams of minced meat samples were divided into 2parts;
part was inoculated with 100 ppn and divided into 3 parts (S0gm each)
then stored at 4°C, 37°Cand 42"C. The other part was inoculated with
200 ppm and divided into 3parts according to the storage temperature
4°C."37°%C and 42°C. Then the samples were examined as mentioned
above,

Statistical analysis:

The data were statistically analyzed by Mann-whitney Ronk sum

test (non-parametric test) according 1o Michi gan State University (1988).

RESULTS

The results were explained in 3 tables and 4 figures.
DISCUSSION

It is evident from achieved results in table (1) and according Lo
the biochemical identification that all strains were identified and
biotyped as Kiehsiolla prewmonige. The incidence percentages of
Kiebsiclla preumoniae recovered from different meat products were 52,
28, aad 8 from beef-burger, lunchon and sausage respectively, The
count ranged from 7x10? to2x10 * 4x10%103x10% and 7x10 to 2x10° in
beef-burger, lunchon and sausage respectively. The mean values were
3.2x10*+ 1.6x10", 5.9x10° & 4.11 and 1.4x10% .07 cfu ¢ g for the above
mentioned products respectively. Klebsiella ofganisms could not he
detected in basterma samples. The results show significant difference
between the mean Klebsiella count value in case of beef-burger and
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sausage and also between lunchon and sausage but no significant
difference was found between mean values of beef- burger and funchon,
Sausage is liable fo contamination from different sources during
preparation, processing, handling storage(Chesnut ey al, 1977). Our
results for sausage is nearly similar to the results obtained by Morshdy
(1991) and lower than Sedik ez af (1988). Eldaly er al (1989), Khalafalla
and El-Sherif (1993). and Tolba (1994). our results is higher than
(Ahmed er o/ 1988 and Soriano ef o/ 2000). Our results in hamburger are
lower than Sedik et af (1988) and higher than ] Mossalami er al (1982),
Ahmed ¢ af (1988) and Tolba (1994). In lunchon our findings are [ower
than Sedik er af (1988) and Refaie and Nashed (1989) and higher than
Tolba (1994). Klebsiella microorganisms could not be detected in
basterma and this agrees with Scdik ef af (1988) and Tolba ( 1994) but
Refaie and Nashed (1989) could detect klebsiclla in basterma in a
percentage of 11%. Basterma samples were contaminated to lesser
extent than the other three products and this may attributed to the
addition of nitrite which has a bacteriostatic effect (Libby, 1975) and the
curing processing of the product which play a great cffect in inhibiting
the muktiplication of the microorganisms (Fehlhaber 1981).

Klebsiella prneumoniae was reporied as enteroinvasive food-
borne pathogen transmitted from hamburger and has been documented
to harbor heat- labile and heat stable enterotoxins (Sabota er al, 1998).
The presence of Klebsiellu preumoniae has a short survival time in
meat product and could indicate recent contamination which turn
indicated unsanitary and unhygienic  handling  and suspected
contamination of food with feces as modes of transmission causing sever
vomiting (Newton ef ai, 1977). Kleeberger et al (1980) reporied that the
higher Enterobacteriace count might be attributed to contamination of
flesh used for manufacture of such products. Moreover, mincing
machines, grinder, equipment and knives are considered sources of
infection and contamination of meat during processing (Frazier 1967
Chesnut er af 1977, and Eldaly, 1983).

It is evident from the results achieved in table {2) when minced
meat were inoculated with K preumoniae (3x10° /g) and stored at 4¢°
and ~4 C° that chilling had no cffect on growth 61l 4 days where no
significant multiplication was noticed, Similar findings were reported by
Hechelmann ef af, (1974) and TCMSF (1978). While freezing showed a
remarxable and gradual decrease in count during storage, Our results for
freezing agree with Calcott ef af (1976) who mentioned that cooling and
warming rates affect bacterial survival like Klebsiella, Takahashi ¢r al,
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(1982) showed that these organisms were sensitive against freezing and
thawing, Karim and yu (1980) reported a gradual decline in number of
the organisms in frozen and frozen thawed meat samples 2-4 weeks after
their storage at - 17°C. In the same sit ICMSF ¢ 1978) reported that
fieezing may results in death of microorganisms,

Most bacteria were sensitive to salt on [reezing and thawing,
Psychrotrophic bacteria can develop and multiply under refrigeration
femperature and constitute the most common cause of reftigerated food
spoilage Frazier and Westhoff (1978).

The effect of meat additives and storage at various temperatures
on the growth rate of K preumoniqe experimentally inoculated into
minced meat (count in Logug) is reported in table3. Storage temperature
at 42C° showed market reduction in the count of K preumonice in
control sampie and with the use of different concentrations of 1,2 and.
3% sodium chloride the count was rediiced from 6.48 to 3.9 Logyy /e and
the use of sodium nitrite 100 and 200 ppm. reduced the count to Zero
when incubated for ] day, While K pbreumoniae at 37C¢ slorage
temperature the control samples showed gradual rising of the count
which reach to 81 Logs, and by addition of sodium  chloride
concentration the count reduced to 5.6 Logg, while addition of sodium
nitrite reduced the count to 5.5 Logio. after 2 days. Storage temperature
at 4C showed no significant change until 3 days and slight increase in
the 4th day and by addition of sodjum chloride 1,2 and 3% the count was
reduced 1035.70 Logio and addition of sodium nitrite 100and200ppin
reduced the count to 4.85 Logioalter 4days of storage.

These findings showed that Klebsiella organisms are one of
psychrotrophic bacteria. Tt survives in meat products at temperature of
refrigeration, the results agree with Hechelmann o al, (1974) and
Patterson and Gibbs (1977), that the organisms of genus Klebsiella could
contribuie substantially (o spoilage of refrigerated meat. Qur results
showed that Increasing sodium chloride decreased the count of
Klebsielia preumoniae and this may be due 1o the inhibitory effect of
sodivm chloride on microorganisms, this agree with Muralidhararao and
Nandy, (1977). Also Lechowich er al, ¢ 1978) stated that the salt
decreases water content in microorganisms and subsequently reduces the
microbial growth. The effect of temperature shows that the organism
count was increased to its maximum growth at 37°C and this is similar to
that reported by Johnson et ai (1975) and Tsujia, et af (1982).

It is concluded that strict hygienic conditions should be applied
and best quality of ingredients is 1o be used for meat processing. Food
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establishment should be hygienically constructed and supplemented with
good equipment’s easily cleaned and disinfected. Moreover. concerned
authorities should be taken an active part in controlling such products by
imposing bacteriological standard to ensure a maximun safely to the
consumers.
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Table 1: Statistical valucs of klebsiella count/g of the examined meat
products.
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Table 2: Effect of chilling and freezing on klebsiclla in minced meat,
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Table 3: The Effect of sodium chloride and sodium nitrite on
Klebsiella pneumonise  organisms in minced meat at
different temperature.

Temp ] Storage | Cuntrol Sodium chloride Sodium niteite |
| Periods %
day 1% J 2% 3% | 100 ppm [ 2005pm
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Fig. 1: The effect of chilling and freezing on Kiebsiclia Preumoniae in
minced meat.
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StorBEs pertod in Gays
Fig. 2: The effect of sodiwn ehloride and sodium nitrite 0 Klebsielia

Preumonice in minced meat at 42°C.

& Sodium chlo?
< Sodlum oltrite 100 pp?
Fjte 200 POty

4.5

o 1
SHtorage period in days
Fig. 3: The effect of sodium chloride and sodium nitrite on Klebsiella
Preumoniae i minced meat at 37°C.
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= Sodium chloride 2%
o Sodium chloride 3%
4 Sodium nitrite 100 ppm
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Zz 3
Storagt peﬁod in days
Fig. 4 The effect of sodium chloride and sodium nitritc o Klebsiella
Preumoniae in minced meat at 5°C.
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