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Abstract

Sixty rabbit carcasses were collected and classified as groupl consists of 30 freshly slaughtered rab-
bit under hygienic condition and group 2 consists of 30 chilled rabbit carcasses from different super-
markets examined for sensory character evaluation, pH values which were 5.9+0.12 and 6.1+0.15
for groupl and group2, respectively and microbiological examination to determine the following:
Aerobic plate count, Psychrotrophic bacterial count, Enterobacteriaceae count, Most probable num-
ber of Coliforms (MPN), Staph. aureus count, Pseudomonas count and Mold count. The obtained
results were 4.8+1.0, 3.5+£0.95, 2.4+0.75, 2+0.65, 2.3+0.8, 3.7+0.7 and 1.9+0.5 log;,cfu/g for group1
and 5.4+1.2, 3.6+0.8, 2.7+0.95, 2.5+0.60, 2.5+0.9, 3.9+0.85 and 2.1+0.9 log;,cfu/g for group 2, re-
spectively and with different incidences of 46.7%, 30%, 26.7%, 20% and 10% in groupl and 53.3%,
33.3%, 30%, 33.3% and 13.3% in group 2 for Enterobacteriaceae, MPN, Staph. aureus, Pseudomo-
nas sp. and Mold, respectively. Thus, The obtained results stresses the need of frequent microbi-
ological examination of the product to ensure its safety where the control measures and hygienic re-
quirement needed to produce a safe and high quality rabbit meat products were discussed and clari-
fied to be employed.
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Introduction sumption from becoming common in many
World production of rabbit meat was esti- countries (Parigi et al, 1992; Gracey et al.,
mated to be over one million tons mostly in 1999 and Szkucik and Pyz-Lukasik, 2009).
Europe and some Asian countries, the largest Although most researches have been dedicated
producers were China, Italy, France and to carcass composition, biological and tech-
Spain. Most of rabbit meat is marketed as un- nological factors influencing meat quality and
wrapped skinned carcasses with the thoracic sensory traits. In contrast, information on
viscera, liver and kidney (Anonymous1991). microbiological quality of rabbit meat is lim-
Rabbit with high fertility rates, fast growth ited due to a few reports from researchers
and short production cycles, have good (Khallafalla, 1993; Cobanes et al., 1994 and
sources of meat with better nutritional and die- Perez-Chabela, 1999) mecanwhile from the
tary properties than do red meat (Dalle Zotte, published literatures only limited microbi-
2002 and Lebas et al, 1997). Also, they ological data are available about rabbit car-
added that protein content is higher while fat casses because rabbit meat has not incrimi-
and cholesterol are lower. There are also dif- nated in outbreaks of food borne diseases, it is
ference in amino acids, certain vitamins, min- considered a safe product (DalleZotte, 2002),
erals and fat composition, where the rabbit in spite of that the bacterial count of rabbit
lipids contain lower concentration of stearic meat were 4.79 logjocfu/gm (Bobbitt, 2003),
and oleic acids and higher proportion of poly- besides food borne diseases and its importance
unsaturated fatty acids, in spite of these advan- has increased recently (EFSA, 2007), so the
tages some traditional and cultural factors par- healthy animal may represents a reservoir of
tially responsible for keeping rabbit meat con- food borne pathogen through carcass contami-
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nation or by cross contamination during
slaughtering process (Zweifel et al.,2004) and
also by bacteria originating from animal
(hides, feet and intestines), where pathogens
may inter the food chain from various envi-
ronmental sources during processing, even
though rabbit meat have basically, the poten-
tial to carry pathogenic bacteria.

The mean of total bacterial counts at 30°c,
4.5°C (psychrotrophic count), Pseudomonas,
Enterobacteriaceae, Coliforms, Coagulase
positive Staph. aureus and Molds were
4.01+0.48, 3.46+0.88, 3.68+0.36, 1.79+0.91,
1.55+0.72, 0.9140.40 and 1.91+0.28 log;o cfu/g
respectively for carcasses dressed at small ab-
attioir by manual process were significantly
lower ("<0.05) than that in supermarkets
stored at -1 to+1°C where its mean counts
were 5.87£1.03, 5.65+1.01, 6.1940.65,
2.01£0.96, 1.434+0.56, 2.01+1.0,and 2.02+1.05
logyo cfu/g respectively. Both groups of car-
casses has mean pH values of 5.98 and pH
6.26+0.37 respectively (Jose et al., 2004) in
addition to (Kohler et al., 2008) reported that
the average total bacterial counts of rabbit car-
casses were 3.3 loglocfu/cmz, Enterobacteri-
aceae and Coagulase positive Staph. aureus
were detected in (23.6% and 30.6%) car-
casses, respectively with mean counts of <1.5
logo cfu /em?, for each moreover, (Zweifel et
al., 2008) added that the average total viable
count on rabbit carcasses were 3.3 log;ocfu/
cm’ and total viable count of Enterobacteri-
acerac and coagulase positive Staph. aureus
ranged from 1.8-5.3 logo cfu/cm® which were
detected in (23.6%) and (30.6%) respectively.
(Szkucik & Pyz-Lukasik, 2009) could isolate
coagulase-positive Staph. aureus, Salmonella
and E. coli from rabbit meat and bacterial
counts of carcass surface obtained through
maintaining sanitary standards were 10°-
10%cfu/g, somewhat higher contamination of
10°-10%fu/g may occurs in slaughterhouses
that do not meet sanitary standards. Because
the microflora of raw meat is of interest as an
index of processing practices, storage condi-
tions, shelf life and potential risk to the public

health, so the aim of this study was therefore
to assess the spread and isolation of some food
borne pathogens in healthy rabbit carcasses, to
obtain data on the microbial contamination of
rabbit carcasses, 24 hr postmortem and at the
retailing levels.

Materials and Methods

Collection of samples: A total of sixty rabbit
carcasses were collected as follows; 30 rabbit
were collected and slaughtered under hygienic
conditions at age of two month, nearly weight-
ing two kilograms, washed with chlorinated
water for removal of external contamination
then chilled at 3°c for 24 hours, named group
(1) and the other 30 chilled rabbit carcasses
were collected from different supermarkets
named group (2).

Sensory examination: experts in sensory
evaluation to evaluate rabbit meat after
slaughtering and during chilling storage where
changes in appearance, odor and texture were
recorded and freshness quality scheme was
developed according to Costell, (2002) and
Botta, (1995) as follows six trained persons
30-60 years of age made assessments and the
sum of points for each sample was trans-
formed to a percentage of maximum demerit
points and was expressed as the demerit score.
p H values were determined by using pH me-
ter in the biceps femoris muscles (Ouhayoun
and DalleZotte, 1996).

Preparation of the samples for microbi-
ological examination (APHA, 2001): Upon
receipt to the laboratory 25 g each of exam-
ined samples (rabbit muscles) were homoge-
nized with 225 ml 0.1% peptone water in a
stomacher for 2.5 minutes at 3000 rpm and
filtered through a sterile cheese cloth filter,
followed by ten fold six serial dilutions in
0.1% peptone water to determine:

A-Aerobic plate count according to APHA,
(2001).

B-Psychrotrophic bacterial count according to
1S07932, (2004).
C-Enterobacteriaceae
APHA, (2001).

count according to
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D-Most probable number of Coliforms (MPN)

according to FDA(2005).

E-Staph. aureus count according to APHA,

(2001).

Results and Discussion:

cording to Oxoid, (1986).

Table(1). Sensory quality evaluation of rabbit meat.

Parameter

Characteristic

Demerit points

Color

Characteristic rabbit meat color
opaque
yellowish

(e}

Odor (fresh)

Normal
Neutral
Trace off odor

Odor (boiled)

Normal
Neutral
Abnormal, urine

Flesh texture

Firm
Slightly soft
Soft

Wetness

Normal
Slightly dry or slightly wet
Moderately dry or moderately wet

Contamination
(hair, feces,
blood patches)

None
Slight
Moderate

Fat appearance

White
Opaque
Yellowish

Rancidity (odor)

Absent
Sight
Moderate

Package

Normal
Defective
broken

— O = Ol = O = O = O = OIN = O =N =

\S]

Maximum demerit points for group (1)&(2)

17&19

Table (2). Sensory and pH evaluation of the examined rabbit meat

Groups Demerit score (%) pH
Group (1) 9.7£2.8 5.9+0.12
Group (2) 15.4+2.05 6.1 £0.15

F-Detection of Pseudomonas sp. count ac-

G-Mold count according to Harrigan, (1998).

Demerit score % =total Demerit points transformed to a mean = SE percentage of maximum demerit points attainable
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Table (3). Microbiological mean counts of rabbit meat (expressed as logo/g).

Microorganisms | No. APC Psychrotrophic | Enterobacte- MPN Staph. Pseudomonas Mold
Groups riaceae aureus
Group (1) 30 | 4.8«1.0 3.5+0.95 2.4+0.75 2+0.65 | 2.3£0.8 3.7+0.7 1.9+0.5
Group (2) 30 | 5.4+1.2 3.6 0.8 2.7+0.95 2.5+0.6 | 2.5+£0.9 3.9+0.85 2.1+0.9

NB: No =Number of examined samples; APC=Aerobic plate count (mean +SE log10 CFU/gm); MPN= Most probable number of
coliforms; group (1) = Freshly slaughtered rabbit; group (2)= Chilled rabbit carcasses. and SE= standard error

Table (4). Incidence of positive microbial counts in the examined samples

Microogaisms | Samples | Enterobacteriaceae MPN Staph. aureus | Pseudomonas Mold
Groups number No % No % No % No % No %
Group (1) 30 14 46.7 9 30 8 26.7 6 20 3 10
Group (2) 30 16 53.3 10 | 333 9 30 10 333 4 13.3

Although dressing of each meat species should
be regarded as a unique process, dressing of
rabbit has been compared with that of beef car-
casses. Hence, Evaluation of freshness and po-
tential consumer acceptance defined in terms
of carcass characteristics such as appearance,
color, odor and texture which were one of the
principal aims of this study, Therefore, the sen-
sory quality of rabbit meat was determined on
the basis of quality grading assessment Costell,
(2002) to which demerit points ranging from 0
to 3 table (1), the lower score the better quality,
in this study demerit points significantly differ-
entiate group 1 from group 2 as in table (2).

In rabbit the final pH reached within 20 hr. af-
ter slaughtering with value depending on the
muscle evaluation (Hulot and Ouhayoun,
1999). This variation in pH could be a factor
influencing the types of microorganisms grow-
ing on rabbit meat where the results of pH in
table (2) slightly lower than that recorded by
Jose, et al. (2004).

As with other raw meat, rabbit has a potential
to carry food poisoning organisms derived
from different sources (rabbit skin, gut con-
tents, feces, abattoir environment, workers,
cutting and packaging process besides handling
at the retail levels). Rabbit carcasses are ob-
tained, processed and stored like other meat
and the postmortum biochemical changes that

occur to rabbit meat are similar to that occur to
red meat and poultry, therefore spoilage will
essentially the same as in other chilled meat as
a result of microbial action Hulot and Ouhay-
oun, (1999). The results of APC in table (3)
were 4.8£1.0 and 5.4+1.2 log, cfu/g for
groupl and group2 respectively, which were
identical to that found by Khallafalla, (1993);
Bobbitt, (2003); Jose et al., (2004); Zweifel et
al, (2008) and Szkucik & Pyz-Lukasik,
(2009), there was a significant difference
(P<0.05) in APC between groupl (fresh) and
group 2 (chilled) rabbit carcasses.

In case of psychrotrophic bacterial count, table
(3) shows that the counts were 3.5+0.95 and
3.6 £0.8 log;ocfu/g for groupl and group 2 re-
spectively, where the results were significantly
(P<0.05) lower in groupl (fresh) than group2
(chilled) rabbit carcasses and nearly in ap-
proach with the results of Jose et al., (2004).
Although storage for 24hr at 3°c results in
some micobial proliferation where the log
mean of Enterobacteriaceae table (3) were
2.4+0.75 and 2.7+0.95 logjecfu/g for groupl
and group 2 respectively, which agree with
Khallafalla,(1993); Jose, et al., (2004);
Zweifel et al.,, (2008) and Szkucik & Pyz-
Lukasik, (2009) with incidence rate of 46.7%
and 53.3% respectively the results were signifi-
cantly lower (P<0.05), in groupl than group2
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of rabbit carcasses meanwhile, the MPN of
coliforms considered as indicator of possible
hazardous contamination (Gill, 2000), the
mean MPN of coliforms count table (3) were
2+0.65 and 2.5+0.60 logjocfu/g which were
significantly lower (P<0.05)in groupl than
group2 of rabbit carcasses and similar to
Mackey and Roberts, (1993); Khallafalla,
(1993); Gill et al., (1998); Jose, et al. (2004)
and Szkucik & Pyz-Lukasik (2009) with inci-
dence rate of 30.% and 33.3% respectively.
Staph. aureus can cause a number of diseases
in rabbit, the most relevant of which are ab-
scesses and mastitis and present in rabbit car-
casses by counts of 2.3+0.8 and 2.5+0.9 log
cfu/g, the results were significantly lower
(P<0.05) in groupl than group 2 of rabbit car-
casses with incidence rate of 26.7% and 30%
tables (3, 4) respectively, these results were
achieved also by Lebas, et al. (1997); Perez-
Chabela et al., (1999); Rosell, (2000); Jose et
al., (2004); Zweifel et al., (2008) and Szkucik
& Pyz-Lukasik, (2009).

Pseudomonas was one of the main microbial
contamination that observed 24hr after rabbit
slaughtering, usually was dominant on chilled
stored under aerobic conditions. The counts of
isolated Pseudomonas in tables (3,4) were
3.740.7 and 3.9+0.85 log;ocfu/g and signifi-
cantly lower (P<0.05) in groupl than group 2
of rabbit carcasses with incidence rate of 20%
and 33.3% respectively, which were in accor-
dance with Khallafalla, (1993); Bobbit,
(2002) &(2003) and Jose et al., (2004).
Psychrotrophic molds are unable to compete
bacteria because of their slower growth rates.
However in some surveys of raw poultry the
mean initial population of molds were similar
to those found in this study and increased up to
5 log during refrigerated storage (Geornaras,
et al., 1994 and Ismail et al., 2000). The total
count of mold were 1.9+0.5 and 2.14+0.9 log;,
cfu/g which were significantly lower (P<0.05)
in group 1 than group 2 of rabbit carcasses
with incidence rate of 10% and 13.3% respec-
tively these results nearly in accordance with
Jose et al., (2004).

Conclusion

From the results obtained in this study and its
compatibility with other researches in the same
domain, it can be concluded that difference in
microbial count and incidence of positive sam-
ples expressed by measuring F test (one way
anova) was significant, otherwise Group 1
were less contaminated than Group 2 hence,
maintenance of hygiene during slaughtering of
rabbits may be achieved by regular slaughter-
ing process analysis and microbiological verifi-
cation of the environment and carcasses in ac-
cordance with HACCP.

References

APHA (American Public Health Associa-
tion) (2001). Compendium methods for
the microbiological examination of food,
Wahington, DC.

Anonymous (1991). European Council Direc-
tion 91/495/EEC of 27 November 1990 con-
cerning public health and animal health
problems affecting the production and plac-
ing on the market of rabbit meat. Off. J. Eur.
Community L.228, 24/09/1991; 41-55.

Bobbitt, J. (2002). Shelf life and microbi-
ological safety of selected new and emerg-
ing meats destined from export markets. Ru-
ral Industries Research and Development
Corporation publ.no.02- 038. Available at
http://www w. gov. au/reports/NAP/02-038.
pdf. Accessed 22 july 2003.

Bobbitt, J. (2003). Buffalo, camel, crocodile,
emu, kangaroo, ostrich and rabbit meat.
New value added products. Rural Industries
Research and Development Corporation
publ.no.03- 036. Avaiable at http://www w.
gov. au/reports/NAP/03-036. pdf. Accessed
22 july 2003.

Botta, J.R. (1995). Evaluation of seafood
freshness quality. VCH Publishers, Inc.,
New York.

Costell, E. (2002). A comparison of sensory
methodsin quality control. Food QualityPre-
feration. 13: 341-353.

Cobanes, R.A.; Ouhayoun, J. and Gilbert,
S. (1994). Qualita de la viande de lapin in-
fluence de trois mode de conservation sur le

177



Animal Health Research Journal Vol. 4, No. 1, March 2016.

EL-Dosoky et al

evolution des proprieties microbiologques,
phesico-chimiques et sensorielles. Viandes-
Prod. Carnes.15; 175-178.

Dalle Zotte, A. (2002). Perception of rabbit
meat quality an major actors influencing the
rabbit carcass and meat quality. Livest.
prod. Sci., 75; 11-32.

EFSA (European Food Safety Authority)
(2007). The community summary report on
trends and sources of zoonoses, zoonotic
agents, antimicrobial resistance and food
borne outbreaks in the European Union in
2006.

FDA (Food and Drug Administration)
(2005). Staphylococcus aureus, Bad Bug
Book, Foodborne pathogenic Microorgan-
isms and natural toxins Handbook (1992/
updated 2005), USFDA/FDA, Center for
food safety & Applied nutrition.

Geornaras, I.; Dykes, G.A. and Holy, von
A. (1994). Microbial-population associated
with refrigerated poultry. S.Aft. J. Sci., 90:
579-582.

Gill, C.O. (2000). HACCP in primery proc-
essing red meat, p.§1-122.In M Brown
(ed), HACCP in the meat industry. Wood
head Publishing. Ltd., Cambridge, UK.

Gill, C.D.; McGinnis, J.C. and Bryan, J.
(1998). Microbial contamination during
skinning of beef carcass hind quarter at
three slaughtering plants. Int. J. Food Mi-
crobiol.. 42: 175-184.

Gracey, J.F.; Collins, D.S. and Huey, R.J.
(1999). Meat Hygiene 10"ed W.B. Saunders
Company. Ltd, London. The rabbit hus-
bandry, health and production. Animal pro-
duction and health series no.21 Food and
Agriculture Organization, Rome.

Harrigan, W.E. (1998). Laboratory methods
in food microbiology. 3™ ed. Academic
Press. London.

Hulot, F. and Ouhayoun, J. (1999). Muscu-
lar pH and related traits in rabbit; a review —
world rabbit Sci.,7; 15-36.

ISO7932 (2004). Microbiology of food and
animal feeding stuffs, Horizontal methods
for enumeration of presumptive Bacillus
cereus-colony count technique at 30°C.

Ismail, S.A.; Deak, H.A.; Abd EL-Rahman,
M.A.; Yassien, M. and Beuchat, L.R.
(2000). Presence and changes in population
of yeasts on raw and processed poultry
products stored at refrigeration temperature.
Int. J. Food Microbiol., 62: 113-121.

Jose, M. Rodriguez-Calleja, Jesus, A.
Santos; Andres Otero and Maria-Luisa
Garcia-Lopez (2004). Microbiological qua-
lity of rabbit meat. J. of food protection, 67
(5): 966-971.

Khallafalla, F.A. (1993). Microbiological
status of rabbit carcasses in Egypt. Lebe-
nsum. Unters. Forsch. A. 196; 233-235.

Kohler R.; Krause, G.; Beutin, L.; Stephan,
R. and Zweifel, C. (2008). Shedding of
foodborne pathogens and microbiological
carcass contamination in rabbits at slaugh-
ter. Veterinary Microbiology, 132; 149-157.

Lebas, F.P.; Coudert, H. de Rochambeau
and Thebault, R.G. (1997). The rabbit hus-
bandry, health and production. Animal pro-
duction and health series no. 21 Food and
Agriculture Organization, Rome.

Mackey, B.M. and Roberts, T.A. (1993).
Verbesserug dur Schlachthygiene durch
HACCP und Ueberwachung. Fleisch wirts-
chaft. De 73: 264-268.

Ouhayoun, J. and Dalle, Zotte, A. (1996).
Harmonization of muscle and meat criteria
in rabbit meat research. Worled Rabbit Sci.
4:211-218.

Oxoid Manual (1986). The Oxoid manual of
culture media, ingredients and other labora-
tory services 4™ ed., published by Oxoid
Ltd., wade road, Basing stoke. Hampsire
RG240 PW England.

ParigiBini, R.; Xiccato, G.; Cinetto, M. and
DalleZotte (1992). Effect to de lleta e
pesodimacellazione e dellasessosullaqualita-
dellacarcassa e della Carne Cunicola. 2
Composizionechimica e qualitadellacarne.
Zoot Nutr. Anim. 18;173-190.

Perez-Chabela, M.L.; Rodrigues-Serrano,
G.M.; Lara Calderon and Guerrero, I
(1999). Microbial spoilage of meats offered
for retail sale in Mexico City. Meat Sci., 51;
279-282.

178



3" Conlf. of Sci. Assoc. of An. Health Res. Inst., 10-13/3/2016. pp- 173-179

Rosell, J.M. (2000). Enfermedades del monella spp. and Campylobacter spp. iso-
conejo. (diseases of the rabbit.)) Mundi- lated from slaughtered sheep in Switzerland.
Prensa. Madrid. Int. J. Food Microbiol., 92, 45-53.. EFSA J.

Szkucik, K.; Pyz-Lukasik, R. (2009). Hea- 130.

Ith quality of rabbit meat. Medycyn Wetery Zweifel, C.; Kohler, R.; Stephan, R. (2008).
naryjna; 65 (10): 665-669. Microbiological status of slaughtered rab-

Zweifel, C., Zychowska, M.A., Stephan, R., bits: microbiological carcass contamination
(2004). Prevalence and characteristics of at the end of slaughter. Fleischwirt schatft;
Shiga toxin-producing Escherichia coli Sal- 88(7): 104-107.

Y agall doaal) Al
sl db Ainy e Gddplle B gwal) daal Al aila

u‘yﬂ\MQ}m%—&)ﬂ\BJM\&M_:@&\&A

Al gadlal)

BAA(%V)JJL,\;LA@L@S)S(JSAAQW}L@);S} 3\.___\}.\..33\3___\)1444345331.@@;_\3)\'\~ e e Al Hall oda calaidl
hA\eﬁﬁpﬁqﬂ\g}\)‘}ﬂe}ﬂ@gﬁ&u\W\C&Juﬁﬂ\Qﬂuwweﬁ)&\y‘@aﬂbu@\d..ﬁa.c\.u\'2
LSl IS0 aell 0 5 i Ut Ayl il ol ymns e gl 3 2y o) nnil] il s
ey oms) oS 5SS g Saal S aall g o sad 5811 e 5 4 gaall 1y 53S0 ae 5805 5all daaal) Ly 53S0 5 4300 56l
AUIS il by ladl) 5 (ali e sl g Sia

il ‘5_‘.1: e.;/, C}X . cii‘\,\}~ VY Y c/\’n-l_-v,\’ AL AT cV°’~-|_-i,Y ¢v d04Y 0 () w-l_-/\’i
4 c‘\’~i°’Y o (TetY (0 sﬁ°,~i\/,\' cv AEY ) s\'iijc LAC\]\SU_\.\LSS@N\ Z\.C)A;AS\ |9y "A}Y\ :\.c)mﬂ
Yo s\/,\"\ ¢ Ye sV,i'LQLS g.té.ﬁ)..d\ &é}&\h}@d\h\}ﬁd“}&)ﬂ\é&(‘;}/\c}l . sﬁi\’\'}~ (AO+Y
uaAAJLJ @Aﬁ}%\ﬁ“ cT’cY’,Y‘T’c Yo cY’)T‘V‘ v’ov‘;mﬁuﬂﬂ\&@m\&cw\h\ydi&au\i@\'6
_M\}J\.\CY\}@H\ ;\:G\L@j)l:wd)é‘ﬁ\ﬁjm}mﬁd\}\f«;)'u| ;\}ug._\.'\\)y‘e};“djj.ﬂ\

179



