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ABSTRACT

Beef quality of a total 35 carcasses, slaughtered and dressed at old-fashioncd
Mansoura abattolr, was evaluated by making both general bacteriological analyses
and pHu estimation of such careasses. Plates of acrobie plate count agar medium ex-
hibited the occurrence of aerobic mesophilic bacteria in decp tissucs of all samples
(25 (100%) for each samples' type} excised from 25 unrcsted becf animals, slaugh-
tered and dressed at abatioir without previous lalraging, with ranges (minirim-
maximum) and meansistandard crrors of 102-3.7x10% and 3,4x109+1.5x103 organ-
isms/g of flexor earpi radialis muscle, 10%-2x10% and 4.6x10%+10% organisms/g of
prescapular lymph node, 4x10°-4.5x10% and 9.5x10%+2.3x10% organisms/g of mes-
enteric lymph node, alongside 3x102-2.9x10° and 4. 7x10%+1.3x10* organisms/g of
Iiver; meanwhile lesser occurrence and intensities of Enterobacterfaceae organisms
were recorded in the same aforementioned samples, as plates of violet red bile glu-
cose medium emphasized the presence of such bacteria in 3 {12%) samplcs of flexor
carp! radlalls muscle by intenstiies of 0-47 and 4.68+1.23 organisms/g. in 1 (4%)
samples of prescapular lympl node by populations of 0-100 and 4+1.31 organisms/
& in 5 {20%) samples of mesenteric Iymph node by counts of 0-100 and 92227.1 or-
ganisms/g besides in 10 (40%) samples of Itver by numbers of 0-100 and 93.2+23
organisms/g.

Simifar bacterfological teclinigucs were also applied on the same tissues' types ex-
cised from additional 10 beef carcasses, slaughtered and dressed at the same abat-
toir after lairaging thefr animals for 4 h, and revealed the presence of aerobic meso-
philes in 7 (70%) samples of flexor carpt radialls muscle by populations of 0-7.5x10°
and 2.6x10%+10° organisms/g, whilst this presence was detected in deep tissues of
all the remaining samples (10 (100%) each) by intensities of 5x]10-4x10° and
1.8x10%+0.4x10° organisms/g of prescapujar lymph node, 1.5x10?-1.7x10° and
8.9x10%+2. Ix10% organisms/g of mesenteric lymph node besides 5x10-1.2x10% and
5x10%+1.39x10° organisms/g of ltver; whereas the Enterobacteriaceae organisms can-
not be recovered from deep tissues of flexor carpi radialis muscle or prescapular
Iymph node (0% cach), of surveyed carcasses of 4 h-rested animals but they were
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only detected in 2 (20%) samples of mesenteric lymph node by counts of 0-75 and
12.543 organisms/g alongside in 1 (10%) samples of liver, excised from the same ear-
easses, by 0-200 and 2046 organisms/g.

Additionally, an eleectronie temperature-modified pH meter (Mode!: pH-206, Lutron
Electronle, Australia) estimated the ranges (minimum-maximum) and mean val-
ueststandard errors of pHu levels in diaphragm musele samples, 24 h after slaugh-
ter, as 5.70-6.30 and 5.9410.04 for those sampies exclsed from the careasses of un-
rested beef amlmals in additional to 5.48-6. 18 and 5.80+0.07 for those beef samples
taken from the carcasses of 4 h-rested animals,

Seeing the detalled pHu readings of both two carcasses’ categories, (derived from
unrested and rested animals) reveal that 16 (64%) and 8 (32%) of beef samples ex-
cised from the former carcasses’ category besides 4 (40%) and 1 {10%) of beef sam-
Ples taken from the latter carcasses’ category possessed pHu levels of >5.8 and >6,
respectively. Also, the inspection of detalled findings of both general bactertological
analyses and pHu readings, for each carcasses’' category, exhibited slight and not
consiant relation between them.,

Finally, the recommendations were also provided for solving the problem of
Impatred beef quality; the prevalent characteristic of all the surveyed beef car-
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Casses.

INTRODUCTION

In the healthy and physlologically normal
animal those organs which have no direct
contact with the exterior may be regarded as
virtually sterile, though the actual operation
of slaughter and dressing may introduce bac-
teria to the blood, tissues and organs. These
organisms are usually a mixed flora of a non-
specific type but can Include Salmonella and
other food-poisoning organisms. On the other
hand, the bacteria present may be of a spccif-
ic and pathogenic type and the presence of
these in organs or tissues such as the spleen,
muscular tssue or lymph nodes can eonly be
attributed to the fact that a gencralized septic
or bacteraemic Infection existed in the animal
at the time of slaughter. Where such organ-
isms are of Intestinal origin their entry into
the systemlc circulation is explaincd by a
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breakdown in the natural resistance of the
animal and emigration of the organisms from
the intestinal tract; haematogenous invasion
may, however, occur from other naturally in-
fected cavities of the body for the same rea-
son. As systemic invasion is most likely to oc-
cur in animals that are ill or exhausted, there
are certain affections of animals where a bac-
teriological examination of the flesh and or-
gans may be of material assistance to an itn-
spector charged with assessing the fitness or
otherwise of a carcass for human food. In
some countries such a bacteriological exami-
nation is optional and undertaken only when
the inspector deems it necessary, but in other
countries, as in Germany and Denmark, a
bacteriological examination is obligatory when
certain conditfons are observed ofi postmor-
temn examination; in Denmark this method of
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examination has been recognized as an offi-
clal one since 1932, while in Federal Germany
the provislons In regard to bactertological ex-
amlnations were redrafted in 1961 and made
considerably more severe. Microorganisms are
spread in meat through the blood and lymph
vessels and connective-tissue interspaces.
Meat is an ideal eulture medium for many or-
ganisms beeause it Is high in moisture, rich
In nitrogenous foods of various degrce of com-
plexdty, and plentifully supplied with minerals
and accessory growth factors. Also, [t usually
has some fermentable carbohydrate (glyeogen)
and {s at a favorable pH for most mleroorgan-
isms. True putrefaetion Is the anaerobic de-
composition of protein with the production of
foul-smelling eompounds such as hydrogen
sulphide, mercaptant, indole, skatol, ammo-
nia, and amines, It usually is caused by spe-
cles of Clostridium, but facultative bacteria
may cause putrefaction or assist in its pro-
duction, as evidenced by the long list of spe-
cles with the specific names putrefaciens, pu-
treficlum, putida, etc., chiefly in the genera
Pseudomonas and Alkallgenes. Also, some
specles of Proteus are putrefactive. Changes
in meat quallty are mainly assoclated with
levels of glycogen and lactic acid (pH). Stress
in any form seriously affects thcse entlties;
glycogen levels are dccreased with the forma-
tion of less lactic acid after slaughter, a higher
PH and poorer keeping quality of the meat.
Stress brought about by factors not associat-
ed with disease conditions is somctimes cn-
countered on ante-mortem inspection. The
stressors Involved are many and include fear,
excitement, sever pain, overcrowding, mixing
of different soclal groups, high and low envi-
ronmental temperatures, markcd physical ef-
fort, strange nolses and surroundlngs, es-
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trous and low transport standards. Exhaus-
tion and elevated temperature attend these
situations and along with tissue hyperaemla
make the stressed animal unsuitable for im-
mediate slaughter. Slaughter in these cases
should be delayed, adequate rest being given
and antemortemn Inspection repeated at an ap-
propriate ttme. The high pH of the flesh from
exhausted or il animals favours bacterial
growth and prejudices carcass durability.
During the act of stleking, baeteria can enter
the jugular vein or anterlor vena cava and
travel in the blood to the musele, lung and
bone marrow. With respect to the keeping
quality of meat, it {s well know that meat from
fatigued animals spolls faster than that from
rested animals, and that this is a direet con-
sequence of final pH attained upon comple-
tion of rigor mortis. Upon the death of a well-
rested meat antmal, the usual 1% glycogen Is
converted tnto lactic acid, which directly caus-
es a depression in pH values from about 7.4
to 5.6, depending upon the type of animal
(Gracey and Caollins, 1992 and Frazier and
Weathoff, 1995).

Therefore, the present work was Intended
for evaluating the bacteriological quality of
beef, the most common Egyptlan favorite na-
tive meat, derived from traditional slaugh-
tered cattle in our abattoirs without any previ-
ous slaughter treatment, through fulfilling the
following points: (1) Dctermination of both
acrobic mesophilic bacterfa {APC) and Entero-
bacteriaceae organtsms in deep tissues of flex-
or carpi radialls muscle, prescapular lymph
node, mesenteric lymph node, and livers of
becf carcasses, slaughtered and drecssed at
old-fashioncd Mansoura abattoir, and (2)
Measurcment of pHu levels in diaphragm
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muscle of the same bacteriologlcally-tested
carcasses, after being refrigerated at 8-10°C
for 24 h.

MATERIALS AND METHODS

[A] Collecton of samples:

A total of 35 beef carcasses at Mansoura
old-fashioned abattoir categorized as 25 car-
casses from unrested animals, slaughtered
and dressed Immediately when rccelved at
abattoir, plus 10 carcasses from rested ani-
mals, slaughtered and dressed after 4 h-
resting perlod at walting pen of the abattolr,
were evaluated for their quality through both
bacterlological examination of muscle, lymph
nodes and liver besldes estlmation of meat
pH.

Whole muscle of flexor carpi radialis (QGet-
ty, 1875} plus one prescapular lymph node
(intact and embedded in fat) of one carcass
side in addition to 3 mesenteric lymph nodes
(Intact and embedded in fat) and about 250 g
of lver tlssue (left lobe) were sampled from
each of the all surveyed carcasses and sub-
Jected lor bacteriological tests besides almost
100 g-portion of costal part of the fleshy rim
of diaphragm (Getty, 1975} was sampled
from the same carcass and directed for pH es-
timation.

Every sample was individually and asep-
tically packed Into a polyethylene bag
then marked and transferred -in fcebox
with a minimum of delay- to the laboratory of
Food Hygiene and Control Department, Fa-
culty of Veterlnary Medicine, Mansoura Uni-
versity, wherein the bacteriological analyses
and preparation for pH estlmatlon were
done.
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[B] Preparation of samples (AOAC,
1890):

(1) Samples for bacteriological analyses
(Gill and Penney, 1877; AOAC, 1990 and
Gracey and Collins, 1962):

* Muscle and liver samplea: Ten grams
wcre ascptically exclsed from the substance
{deep tissue) each of both muscle and liver
samples after sterilizing their surfaces by
searing them to a depth of 3 mm using a
heated spatula {showing redness), to avoid
contaminating the exclsed deep tissues with
organisms from the surface, then homoge-
nized with 90 ml of 0.1% sterile peptone water
(Oxoid CMO0009] for one minute In a laborato-
ry blender (Type: Moulinex-made In France)
for obtalning an original dilution of 1:10. One
ml from each of the original dilution was
transferred to sterile test tubes containing 9
m! of the same diluent to be diluted in a se-
quential manner preparing a tenfold serial di-
lutions up to 105, to cover the expected range
of samples contamination.

* Lymph node samples: the same tech-
nigue was carried out for preparing these
samples as described for muscle and lver
ones with the exception of sterilizing the node
surface by flaming them after fat removal and
Immersing in methanol.

(2) Samplea for pH estimation (Pearson,
1984):

Ten grams from every collected muscle of
diaphragm-after being refrigerated at 8-10°C/
24 h and freed of fat, tendons, fascla and
blood vessels-were homogenized with 10 ml of
distilled water for one minute in a well-rinsed
flask of aforementioned laboratory blender.
The resultant meat extract was direct for pH
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measuring after standing for 15 minutes, by
using an electric pH meter.

[C] Bacteriological analyseas:

(1) Aerobic plate count (ICMSF, 1878):

A tenth ml from each prepared serial dilu-
tion was transferred and evenly spread over a
dry surface of duplicated, previously prepared
sterile plate count agar medium (Oxold
CMO325B). The surface of inoculated plates
was allowed to dry for 15 minutes before be-
tng placed inverted with control plates in the
incubator adjusted at 30°C for 2 days. The
baeterial colonies in the countable plates
 (having 30-300 colonies) were enumerated
and the aerobie plate count per each g of ex-
amined samples was calculated and recorded.

(2) Enterobacteriaceae count
1993):

Duplleated sets of sterile Petrl dishes were
Inoculated with 1-ml amounts of the ehosen
range of prepared dilutions. A quantity of
about 15 ml of violet red bile glucose agar
(Oxold CM485B), melted and cooled to 45°C,
was added to each inoculated Petrt dish, then
mixed well and allowed to set. Another 5 ml of
the same agar/temperature was flnally over-
latn every plate, which left to be solidified,
then incubated “inverted™ at 30°C for 24 h.
. Typical colonies of Enterobacterlaceae (red
surrounded by precipitation of hile salts In
the medium and having 0.5 mm or more In d}-
ameter) were enumerated in the countable
plates (having 25-250 colonles) and the Enter-
obacterlaceae count per g of the examined
sample was calculated and recorded.

(ISO,

[D] pH measurement:
The pH values of prepared meat extract
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were measured by using an electric pH meter
{Model: pH-206, Lutron Electronic, Australia)
according to its operation manual, as follows:

(1) Calibration of the pH meter: pH
ELECTRODE was connected to the BNC sock-
et then placed into buffer pH 7 solution (Ara-
blan Medical & Selentific Lab. Sup. Co.); fol-
lowed by sliding the FUNCTION SWITCH to
the pH position; "pH 7 (CAL} ADJ. KNOB"
then adjusted untfl the reading value exact
same as 7; the "TEMP. COMPENSATION
KNOB" was adjusted to the value of the tem-
perature of the pH 4 huffer; the pH ¢lectrode
rinsed in distilled water then placed into the
pH 4 buffer followed by adjusting "pH 4
{SLOPE) ADJ. KNOB" until the reading value
exact same as 4.

(2) pH measurement: After the instru-
ment and pH electrode were calibrated, the
latter was placed into the tested meat extract
after being rinsed in distilled water for dlrect
measuring of the meat pH. Also the tempera-
ture probe was dipped In the tested solution
for automatic temperature compensation of
the pH reading.

[E] Statistical analyses:

The data obtalned In this study were statts-
tically analyzed according to methods de-
scribed by Snedecor (1888).

RESULTS & DISCUSSION

Inspection of Table (1) shows the ocecur-
rence of the general bacterlal contaminants,
represented by aerobic mesophiles, In all test-
ed deep tissues of unrested slaughtered beef
animals where they can be detected in 25
{100%) each of flexor carpi radlalis muscle,
prescapular lymph node, mesenterie Iymph
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node, and liver. Lesser presence of Enterobac-
teriaceae organisms were found in the afore-
mentioned samples as they can only be recov-
ered from 3 (12%]) muscle, 1 (4%) prescapular
lymph node, 5 (20%) mesenterie lymph node,
and 10 (40%) liver samples., On the other
hand, an exclusive decrease of the occurrence
of aerobic mesophiles (n surveyed tissues of
beef careasses of 4 h-rested animals was ob-
served In muscle where these organisms were
represented by 7 [70%) muscle samples,
whilst such occurrence was estimated In all
the remaining tissues of the same carcasses;
10 (100%) samples every of prescapular
lymph node, mesenteric lymph node, and liv-
er. Meanwhile Enterobacteriaceae organisms
cannot be detected in any muscle or prescap-
ular lymph node sample (0% each) whereas
can be found In one liver sample (10%) plus
two samples {20%) of mesenteric lymph node
of 4 h-rested beef animals. The obtained re-
sults exhibited much higher prevalence of
both aerobic mesophilic bacteria and Entero-
bacteriaceae organisms in deep tissues, par-
ticularly of tver and mesenteric lymph node,
of beef carcasses slaughtered without resting
than that found in similar tissues of beef car-
casses slaughtered after 4 h-resting at abat-
toir pen. The widespread presence of bacterlal
contamlinants in surveyed tissue samples co-
incided with the literature of Lepevetsky et
al, (1958) who emphasized that there is ade-
quate support for the hypothesis that few mi-
croorganisms may be present {n certain of the
living tissues in addition to the bacteria in the
deep tissues reach the lymph nodes via the
lymphatic capillaries. Also, Lawrie (1966)
enumerated the major sources of bacterial
contamination in deep carcass tissues as anl-
mal's own lymph nodes, the stick knife used
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for exsanguination, and intestinal tract. Simi-
lar incidence of aerobic mesophilic bacterla
(100%)} was obtained by Hassan (1998) 1n all
surveyed deep tissue samples (flesh, liver,
spleen, kidney) of both normally- and emer-
gency-slaughtered beef careasses, whilst less-
er occurrence of the same organisms {40%} In
lymph nodes, 2 h after slaughter, was record-
ed by Lepevetaky et al. (18563) who could
also recover the Enterobacteriaceae organ-
isms in deep tissues of higher lymph node
samples (65.22%) and lower muscle samples
(8.7%) of beef carcasses. Also, Hassan (19989)
could isolate these latter organisms [rom the
tissues of 40% and 66.67% of hindquarter
flcsh besides of 60% and 93.33% of liver sam-
ples excised aseptically from both normally-
and emergency-slaughtered beef carcasses,
respectively; by higher prevalence than that
obtained in the present work. Furthermore,
the particular increase of Enterobacteriaceae
occurrence In tested liver and mesenteric
lymph node samples can be explained by the
literature of Gracey and Collins (1982) who
stated that the laboratory experience has
shown that the liver frequently contains Intes-
tinal bacteria which have gained entry by way
of the portal vein; as this invasion may occur
after slaughter. A relatively high prevalence of
bacterial contaminants, particularly of aerobic
mesophiles, in 70%-100% of carcasses' tis-
sues of 4 h-rested animals may be attributed
to the inadequacy of the received lairaging pe-
riod {4 h) as well as emphasized the recom-
mendatlon reported by Thornton (1869) who
mentioned that in long transport times, the
beef animals will require several days to re-
established their physiological normality. Al-
though slight reduction in the presenee of
bacterial contaminant, especlally Enterobac-
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terlaceae organisms, In carcasses' tissues of 4
h-rested animals were obtained in the present
study (Table 1).

Concerning the baeterial populations of
aerobic mesophiles In excised Ussues, dried
plates of plate count agar medium showed
eounts ranged from 102-3.7x10% with a mean
of 3.4x103£1.5x103 and 0-7.5x102 with a mean
of 2.6x1024102 organisms/g of muscle, 102-
2x105 with a mean of 4.6x10%£104 and 5x10-
4x102 with a mean of 1.8x10%10.4x102 organ-
{sms/g of preseapular lymph node, 4x102-
4.5x10° with a mean of 9.5x104t2.3x10%
and 1.5x102-1,7x10% with a mean of
8.9x10212,1x10% organisms/g of mesenteric
lymph node, besides 3x102-2.9x10° with a
mean of 4.7x104+1.3x104 and 5x10-1.2x103
with a mean of 5x102+£1.3x102 organisms/g
of liver taken from the carcasses of unrested-
and 4 h-rested beef animals, respeetively (Ta-
ble 2}, These findings reveal that the highest
mean value of general bacterial contamina-
tion, in the carcasses' tissues of unrested beef
animals, was detected in mesenteric lymph
nodes (9.5x10% organisms/g), followed -
almost equally- by those evaluated in livers
(4.7x10% organisms/g) and prescapular
lymph nodes (4.6x10% organisms/g), then the
lowest eontamination level that found in mus-
cle tssues (3.4x10% organisms/g). Simlarly,
sequential descent was also observed in levels
of aerobic mesophilie bacterla estimated in
tissue samples excised from 4 h-rested beef
animals, as the highest mean level (8.9x102
organisms/g) was recovered from mesenteric
lymph nodes followed by that evaluated in ltv-
er (5x102 organisms/g) then almost equally
those deteeted in muscles (2.6x102 organ-
isms/g) and prescapular lymph nodes
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{1.8x1072 organisms/g). The top counts of gen-
eral bacterlal contaminants iIn surveyed
Iymph nodes of beef carcasses taken from
both unrested- and 4 h-rested animals may
be attributed to there continuous multiplica-
tion in such tissues {Lepevetsky et al., 19563)
besides the reticuloendothelial system ceases
to scavenge, thus allowing mieroorganisms to
grow unchecked (Lawrie, 1888). By compari-
son, huge declines in the Hssues' levels of
general bacterial contamination were obtained
in beef carcasses after lairaging their animals
for 4 h; the findings that agreed with the work
of Flores et al. {2008) which assured the effl-
cacy of 4 h-resting period to beef animals,
prior to slaughter, for rising their meat quali-
ty, as it revealed that when the waiting time of
beef animals prior to slaughter was redueed
to <4 h, the frequency of DFD defect in thelr
flesh was higher by 30.27%. Additionally,
Hassan (19988) could estimate the aforemen-
tioned organisms by higher mean eounts of
4.81x10% and 7,34x10% organisms/g of hind-
quarter flesh as well as of 1.44x10% and

3.6x106 organisms/g of liver samples taken
from both normally- and emergency-
slaughtered beelf carcasses, successtvely.
These variations in extent of bacterial eontam-
Ination in deep tissues of beel animal carcass-
es may be traced to the speelfic characteris-
Hes of each animal, its geographle origin as
well as the season of year (Paramithiotis et
al., 2000).

Data arranged in Table (3) show the Inten-
sities of Enterobaeteriaceae organisms in eon-
taminated tissue samples as a range of O-
4.7x10 and zero with mean of 4.68+1.23 and
zero organisms/g of muscle, 0-102 and zero
with mean of 4+1.31 and zero organisms/g of
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prescapular lymph node, 0-102 and 0-7.5x10
with mean of 9.2x10+2.71x10 and
1.25x1040.3x10 organisms/g of mesenterlc
lymph node, besides 0-10% and 0-2x102 with
mean of 9.32x10+2.3x10 and 2x10+0.6x10 or-
ganisms/g of liver taken from both unrested
and 4 h-rested beef animals, consecutively.
Viewing the obtained results exhibit the high-
est and almost equal intensities of these or-
ganlsms wcere detccted in both liver and mes-
enteric lymph node samples from carcasses of
unrcsted anlmals (mean of 9.32x10 and
8.2x10 organisms/g, respectivelyl, whilst the
lowest and nearly equal intcnsities were har-
bored in both muscle and prescapular lymph
nodc samples from the same carcasses (mean
of 4.68 and 4 organisms/g, successively). On
thc other hand, these organisms were only de-
tected in both llver and mesenteric lymph
node samplcs, taken from carcasses of 4 h-
rested beef animals, with mean of 20 and
12.5 organisms/g, consecutively, whilst can-
not be recovered from any of muscle or pre-
scapular lymph node samples from the same
carcasses. Hasaan (1999) estimated extreme-
ly higher Intensifies of these organisms in
deep tissues of hindquarter flesh; by a mean
count of 3.76x102 and 6.23x102 as well as In
ltver by a mean of 6.61x102 and 1.21x103 or-
ganisms/g of samples taken from both nor-
mally- and emergency-slaughtered beef car-
casses, consecutively. Furthermore, it s
evident that the lairaging of beef animals for 4
h, done in this study prior to slaughter, could
prevent the invasion of Enterobacteriaceae or-
ganisms into muscles or their draining lymph
nodes, only few ones could emigrate from the
Intestinal tract into its dralning lymph nodes
and liver through portal vein (Gracey and
Collins, 1992).
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Interpretation of all findings concerned
with aforementioned bacterlological analyses
(occurrence and intensities of both aeroblc
mesophilic bacteria and Enterobacteriaceae
organtsms in deep tissucs of flexor carpi radi-
alis muscie, prescapular lymph node, mesen-
teric lymph node, and liver taken from beef
carcasses of unrested and 4 h-rested animals)
concluded that although all the contamlnated
samples, in the present work, contained bac-
terial intensitles by less than 107 organisms/
g colncided with the limit recommended by
1CMSF "International Commission on Microbi-
ological Specification for Foods”, the spread of
such bacterla throughout the surveyed tis-
sues greatly favours bacterial decomposition,
particularly when due to clostridia which may
develop anaerobically in the deeper muscular
portions of the carcass, it 1s now known that
the presence of Clostridlum perfringens in
meat may give rise to enterotoxic food poison-
Ing. Condemnation of carcasses shown to
contain non-specific (non-pathogenic) bacteria
Is therefore justifiable when the bacteriologl-
cal results show an extensive infection. In
Denmark, the demonstration of non-specific
bacteria from more than one submitted sam-
ple (not including the llver) is considered evi-
dence of extensive infection (high grade) and
the carcass condemned. On the other hand,
where growth of non-specific bacteria s re-
ported from only one of the submitted sam-
ples the infection is classified as low grade
and is considered insufficient to justify total
condemnation (Gracey and Collins, 18992).
Furthermore, both Lepevetsky et al. (1953)
and Ingram and Dainty (1971) werc also
maxtmized the danger of the widespread and
heavy bacterlal infectlons In deep carcass' tis-
sues, as the former authors emphasized that

Val, XII, No. 2, 2010



Elgazzar M. M. M.; et al...

almost 4.8% of these bacterta are heat-
resistant spores; whereas the latter workers
mentioned that when the internal tempera-
tures of contaminated carcass meat are not
reduced to the refrigerator range, the spoilage
is likely to occur by bacteria of Internal sourc-
es: chiefl among these are Clostridium per-
fringens and genera in the Enterobacteriaceae
family.

Electronic temperature-modificd pH meter
measured the pHu levels in diaphragm
muscles taken from beef carcasses of unrest-
ed animals, 24 h after slaughter, by a mini-
mum of 5.7 and a maximum of 6.3 with a
mean of 5.94 10.04, whilst these readings in
identical muscle from becf carcasscs of 4 h-
rcsted animals, 24 h after slaughter, were
5.48 as a minimum, 6.18 as a maxtmum with
a mean of 5.8+0.07. Also, the obtatned pHu
readings exhibited that 16 (64%} and 4 (40%)
muscle samples of unrested and 4 h-rested
animals exceeded a level of 5.8, whercas 8
(32%) plus 1 {10%] of the same samplcs pos-
sessed pHu values > 8, successively (Table 4).
Many researchers sct up a pHu level of 5.8 in
beef as a lmit demarcating between high
keeping quality beef when possessing pHu
readings below and at this limit, whilst poorer
quality ones had pHu levels above such limit
(Page et al., 2001; Kerry et al., 2002; War-
riss, 2009; Apple et al,, 20056 and Ferreira
et al.,, 2008). Although numerous workers
also considered 6.0 as a demarcation line of
beef pHu levels t.e. the impaired-quality becf
possessed a pHu of 2 6 (Vilioen et al., 2002;
Pipek et al.,, 2003; Hernandesz et al.,, 2006;
Mounier et al.,, 2006 and Jelenikova et al.,
2008) whereas QGracey and Collina (1992)
emphasized that in Denmark of pHu of beef
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readings > 6.5 are regarded as evidence of
poor keeping quality and such meat may not
be sold through ordinary market channels.
Seeing the pHu readings obtained in this
work, about two thirds and one third of them
exceeded 5.8 and 6 in beef samples taken
from unrested animals, whilst only 2 fifths
plus a tenth of another beef samples taken
from 4 h-rested animals had pHu levels more
than such limits, consecutively. These (ind-
ings revealed that the surveyed unrested beef
animals were slaughtercd at Mansoura abat-
torr and at all the Egyptlan old-fashtoned
abattoirs as well, without latraging or any pre-
slaughter treatment besides cxposurc of these
animals to multiple stressors prior to slaugh-
ter like as physical exhaustion, excessive fa-
tigue, mixing with unfamillar animal groups,
fighting among anlmals, high animal density
in waiting pens, new noisy environment of
abattolr, long-distance transportation, hot cli-
mate, restraint and other forms rough han-
dling of animals. Additionally, the pHu levels
in beef samples of 4 h-rested animals Indicat-
ed the Iinadcquacy of the beef animal lairaging
for only four hours; most of workers found
that the ideal lairaging of these animals can
be fulfilled when performed in individual box-
es for an overnight (Franc et al., 1990; Maria
et al., 2003 and Villarroel et al., 2003) al-
though Warriss et al. (1984) and Mouneir et
al. {2006) recommendcd the housing time for
beef animals, before slaughter, by >17-48 h
for restoring their glycogen reserves (at latr-
age) and excluding the undestrable high pHu
values of their beef.

Both bacteriological and pHu readings of

all surveyed 35 beefl carcasses, slaughtered
and dressed at Mansoura abattoir that

Vol. XII, No. 2, 2010
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represent the old-fashioned abattoirs exclu-
sively found In Egypt, Justify the construc-
tton of waltting individual pens in these abat-
toirs all over the country for enabllng the
overnight housing of beef animals at them, in
addition to minlmizing the amount of stress
prior to slaughter otherwise the almost exclu-
sively favorite and expensive meat would con-
tinue to be offered for the Egyptlans in poor
quality forms: undesirable for human con-
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sumption owing to its darkened color and re-
duced flavor, causes important industry eco-
nomlc losses, tough on chewing when eaten
cooked, hazardous for human health and
more suseeptible to bacterial spoilage (Lepe-
vetsky et al.,, 1953; Corstiansen et al,,
1881; Purchas, 1990; Cracey and Collins,
18982; Honikel, 2000; Pipek et al., 2003;
Apple et al., 2006 and Jelenikova et al.,
2008).
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