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Abstract

The microbiological quality of 90 domestic squabs dressed collected
from retail markets within Ismailia city was investigated. A sample size
was divided into 2 main groups (chilled group & frozen one) where the
individual birds of each group were subjected to bacterial examination
according the plane adopted. The initial mean counts for total aerobes,
psychrotrophs and staphylococci were 4.3x10%, 5.9x10° and 6.8x10°
cfu/em® of chilled bird respectively; meanwhile Salmonella spp. could
not be detected. At the end of chill storage, the mean counts for total
aerobes, psychrotrophs and staphylococci were 4.3x107, 4.7x10° and
3.1x10%cfu/cm’ respectively. As regard to the frozen samples, the mean
counts for each of total aerobes, psychrotrophs and staphylococci were
5.3x10%, 5.3x10* cfu/em® and non of staphylococci respectively, such
count at the end of frozen storage . Absence of the pathogenic bacteria
was a characteristic of refrigeration advantage; meanwhile there was a
significant increase in population of aerobic psychrotrophic
microorganisms occurred on samples throughout the chilling storage

Introduction

Rearing pigeons for meat is an
accepted industry all over the world.
Young pigeons bred for meat are
known as squabs. Squabs have never
flown and have never usually eaten
anything except "pigeon miik". It is
usually tender, tasty and be served in
many occasion in Egypt. It is relative-
ly fatty, has high energy value and
contains the necessary concern and
proportion of essential amino acids
for human nutrition. Elsaved et al.
(1980)

Pigeon carcasses easily exposed to
the infection during processing;
where inevitable microbial contami-

period

nation with risk pathogens is ex-
pected, namely salmonellae, Staphy-
lococcus aureus and Clostridium per-
fringens. Unsanitary measures prac-
ticed in the hatchery, pen, breeding &
rearing system adopted have a role in
the spread of infection. Once infected
carcass reaches the slaughter area, it
is difficult to perform an effective
control measures to eradicate com-
pletely the possibilities of infection
which transmitted from the infected
to the non-infected bird. Nassar and
Abu El-Ela (2000)

Chilling as a step in the final stages of
processing of poultry has been a con-
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troversial topic with regard to its ef-
fect on contamination of carcasses. In
fact, since chilling methods and their
subsequent effect vary, it is necessary
to specify the type of chilling opera-
tion used in describing the bacterial
loads. Chilling generally delays
growth of psychrotrophic spoilage
bacteria, and prolong shelf life. Also
it retards growth of pathogens.

Fresh meat of squabs present ideal
media for microbial growth, psychro-
trophic organisms soon become estab-
lished and favored when dressed
squabs kept at refrigeration tempera-
tures about 0°C up to 10°C; noticeable
growth with large population ex-

pected within 1 to 2 weeks. As tem- .

perature is lowered, growth of micro-
organisms is decreased until it finally
stops. Psychrotrophs vary in their
ability to grow at different low tem-
peratures, and their growth may be
halted at temperatures above or below
the freezing point of the meat sub-
strate.

Bacteriological data concerning squab
meat are very limited; therefore, the
current study was conducted to follow
out microbiological quality of squab
meat from the slaughter time
throughout the storage period at refri-
geration temperatures,

Materials and Methods

Collection of Samples: A sample
size of 90 squabs (Columba livia do-
mestica) were purchased alive (un-
known age) from different poultry
markets within Ismailia city. The

squabs were slaughtered and dressed
under the regular market conditions.
After complete processing, exhaus-
tion of the retained heat at the end of
dripping point; each individual car-
cass was double-bagged and shipped
to the lab. in pre-cooled insulated
containers with frozen packs. Sam-
ples were divided into 2 main groups
(chilled group & frozen one); each
group in turn subdivided into sub-
groups (each of 10). Chilled group
was stored in chiller adjusted at 4°C =
1; where the bacterial quality was
evaluated at interval of O time, 3, 6
and 9 days, each interval was
represented by only one of the sub-
groups. Frozen group was maintained
at —10°C & evaluated where the bac-
terial indices were checked up at in-
terval of 30, 45, 60, 75 and 90 days of
frozen storage.

Samples Preparation was done ac-
cording to Thiessen (2000). After de-
termining the weight of each carcass,
it was shaken for one minute within a
sterile bag containing 200 ml of the
diluents (0.1 % peptone water) pro-
viding the rinse fluid. One ml of rinse
fluid was transferred to a series of
sterile test tubes containing 9 ml of
0.1 % stertle peptone water and well
mixed to pre;})are serial decimal dilo-
tion up to 10™, such dilutions used for
the bacteriological investigations.

Bacteriological evaluation: From
appropriate  dilutions 0.1ml was
placed on each of the following me-
dia; Plate Count Agar (Difco Co.,
Ltd.) for total aerobic count; another
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plate of Plate Count Agar for total
psychrotrophic count and Baird-
Parker Agar (Oxoid, CM 275) with
Egg Yolk-Tellurite Emulsion (Oxoid,
SR 54) for total staphylococci count.
Salmonella screening: 25 g from
each sample was aseptically removed,
diluted with 225 ml of buffered pep-
tone water in sterile stomacher bag
and homogenized in a stomacher
(LAB-BLENDER, 400) for one minute
to form the original homogenate, the
Rappaport Vassiliadis enrichment
broth (CM 669, Oxoid) was used and
incubated at 42°C for 24 h followed
by streaking on Xylose Lysin-
Desoxycholate (XLD) agar (CM 469,
Oxoid), then incubated at 37°C for 24
h as recommended by Harvey and
Price , 1981. Suspected colonies were
identified biochemically and serolog-
ically.

Identification of psychrotrophic
microorganisms isolated: Biochemi-
cal tests were applied as recommend-
ed by APHA (2002) Data from car-
cass rinse fluids expressed as cfu / ml;
was converted to counts per cm’ by
using the formula published in the
FSIS / USDA microbial baseline sur-
vey (USDA, 1996) as follows:

CFU / ml recovered x ml used to rinse
the carcass

(0.87 x w) + 635
Where "w" is the weight of the car-
cass in grams.

Results and Discussion

In the last decades a noticeable atten-
tion was given towards squab's breed-
ing, slaughtering, packing, freezing,

distribution for both of the local and
retail markets. Abd El-Aziz et al.
(2002). Elsewhere squabs or even
pigeons were still sold as live birds to
be killed and inspected by housewife,
restaurant cooker or butcher.

Results given in table (1) revealed
that the incidence of the microbial
populations recovered from chilled
squab carcasses maintained at 4°C
were 100% for each of aerobic bacte-
ria, psychrotrophs and staphylococci
meanwhile Salmonella entirely was
failed to be detected in the present
work. As regard as the frozen car-
casses maintained at -10°C table (1)
also show incidence attained to 100%
for both of aerobic and psychrotroph-
ic bacteria and Jower rate for staphy-
lococci (70%) whereas the Salmonel-
la was absent.

Resuilts given in table (2) re-
vealed the mean values of the total
counts for chilled samples stored at
4°C. As regard as total colony counts
were initiated in the first group which
represent zero time 4.3 x 10° + 7.8 x
10%. These counts were increased with
extending the storage time to reach
ultimate mean value of 4.3 x 107 + 1.3
x 10° cfu / ey’ after 9 day storage at
4°C. Several of the studies were con-
ducted on the microbial features of
pigeon's flesh where different rates of
the total aerobic bacteria were record-
ed (Casagrande Proietti et al., 1997,
Nassar and Abu Ei-Ela, 2000; Jeffery
et al., 2001 and Abd Ei-Aziz et al.,
2002). The mean value of total psyc-
hrotrophic counts in the first group
was 5.9 x 10° = 7.2 x 10, meanwhile
the mean value raised up to 4.7 x 10°
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+ 6.3 x 10° for the last group main-
tained for 9 days. The results ob-
tained indicated the occurrence of as-
cendant increasing of the rate of the
psychrotrophic microorganisms with
the extension of the storage time.
Some are pathogenic or toxinogenic
for human, the most common causa-
tive organisms in reports on aerobic
spoilage of refrigerated foods are the
psychrophilic gram-negative rods
usually found on refrigerated meats
stored in aerobic environments
(Greer, 1989 and Lambert et al.,
1991). The mean values of total sta-
phylococci counts were initiated by
6.8 x 10% + 0.96 x 10°, meanwhile the
staphylococcei count was significantly
decreased (p < 0.05) in both of the 6
& 9 day samples. The samples main-
tained for 9 days recorded a mean
value of 3.1 x 10% + 0.60 x 10 The
presence of Staphylococcus aureus in
a food may originate from the skin,
mouth or nose of workers during han-
dling of the product. The presence of
large numbers of staphylococci is, in
general, a good indication that the
sanitation and temperature control
have been inadequate. Kraft (1986)
stated that low temperatures normally
do not favour growth or toxin produc-
tion by the pathogen, but excepticns
do exist. Staphylococcus aureus has
been reported to grow at 6.7°C with
toxin production at 18°C. Casagrande
Proietti et al. (1997) recorded Staphy-
lococcus aureus from squab carcasses
at incidence of 2%; where the count
ranged between 10° up to 1.4 x 10°
cfu/cm’,

Table (3) revealed the mean values of
the total counts recovered from the
frozen samples of the squab carcasses
maintained at -10°C for a storage pe-
riod extended up to 90 days. As re-
gard the mean values of total colony
count were slightly decreased
throughout the storage period, where
minimum growth temperatures for
control of organisms in foods have
been listed as about -10°C for bacte-
ria, -12°C for yeasts, and -18°C for
other fungi Rey ([975). The mean
values of total psychrotrophic count
were increased throughout the storage
period, although psychrotrophic mi-
croorganisms will not grow in frozen
foods maintained at -17 to -20°C, they
can grow and cause spoilage if the
food is allowed to thaw briefly or
stored at high temperatures; also qual-
ity loss due to the microbial activity
may occur in such foods after pro-
longed storage period Gilliland et al.
(1984). The mean value of staphylo-
cocci count after one month storage
recorded marked drop of the staphy-
lococci population where the mean
value recorded were 1.1 x 107 % 0.27
x 10%cfu/fem® . It is worthy to staie
that freezing has a lethal effect on the
bacterial cells of the staphylococci
where it entirely cannot detected after
freezing storage for 45, 60, 75 and 90
day. The author reported about the
effect of freezing on coaguiase — posi-
tive staphylococci which were not
markedly decreased in incidence by
freezing, but were during prolonged
storage,
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Table (4) revealed the incidence of
the identified psychrotrophic strains
isolated from refrigerated squab car-
casses. The present study recorded the
presence of psychrotrophic strains at
different rates consequently Pseudo-
monas spp. (20.2%), Bacillus spp.
(17.3%); Streptococcus spp. (14.4%);
Aeromonas sp. (11.5%); Acinetobac-
ter spp. (9.6%); Micrococcus spp.
(8.7%); Alcaligenes (1.7%); Staphy-
lococcus spp. (5.8%); Corynebacte-
rium spp. (2.9%) and finally the Lac-
tobacillus was the lowest strain where
it recorded at rate of (1.9%). It had
been well documented about spoilage
of refrigerated foods that Pseudomo-
nas species are among the most
common causative organisms (Gill,
1986). As regard the incidence of Ba-
cillus species recovered in the present
study, the results may attributed to the
contamination of raw carcasses due to
the traditional and the primitive steps
adopted in processing. The lactic acid
bacteria, pediococcus and Streptococ-
cus have been implicated in develop-
ment of off-flavors, and associated
with surface slime (Sramer, 1976).
Although Aeromonas hydrophila has
“been implicated in food-borne disease
associated with refrigerated foods, it
apparently does not always grow at
0°C, and may have only slow growth
at 5°C. It has more recently been rec-
ognized as a primary pathogen, and
may be of particular concern.Kraft
(1986). Acinetobacter bacteria could
be of more importance in spoilage
when they were major components of
a high density flora by enhancing the
spoilage activity of other organisms

when the protein degradation in-
creased Gill (1986), meanwhile Mi-
crococci  type Dbacteria are non-
pathogenic but are important in food
spoilage.Pathogens that may grow
between 5°C and 12°C are Salmonel-
la, Staphylococcus aureus, Bacillus
cereus and Vibrio parahemolyticus,
temperatures in the range 5°C — 12°C
are typical of mild abuse temperatures
and are of particular concern because
refrigerated foods may often be kept
in that range if not even higher. Lac-
tobacillus species (2 %) beside the
unidentified strains of Bacillus spe-
cies can cause undesirable changes in
the organoleptic characteristics of the
final dressed carcasses; owing to its
metabolic activities, moreover it may
include pathogenic members.
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Table (1) Incidence of the Microbial Populations Recovered from Refrigerated Squab Carcasses

Bacteriological groups
Aercbic Psychrotrophic Staphylococci Salmonella
Refrigerate
d carcasses | +ve % -ve % | +ve % -ve % | +ve % -ve % +ve % -ve D

100

Chilled 40 6 0} 40 100 0 0 40 160 0 0 0 ] 40 190

carcasses

Frozen 50 100 0 0] 50 100 0 0 35 70 15 30 0 0 30 100

Carcasses
Table (2) Statistical Analytic Results for Bacteriological Evaluation of Chilled Squab Carcasses Maintained at 4[1C
Acrobic JPsychrotrophic Staphylococci

S“”‘;‘f:; Min.  Max.  Mean S.E. Min. Max.  Mean SE.| Min. Max. Mean S.E.
0 9x10* 10 43x10° 7.8x10° 2x10* 9x10° 59%10° 7.2x10% gt 100 68x10° 096 x10?
3 210 Lex10t 13xI0Y 63xigt 4x10" 18x10* 12X 1.4 x10° <0 95x10° 44x10° 1x10°
6 2710t 32x0f Ix10° 4.8x10* 8x10° 36x10° 2.4 x10° 28 x1¢° <100 TXHP 35x108 073 x100
9 3T A0t 43 x40 1.3x10° E5x10° B4x10¢ 47 x10° 63x10° <100 63x100  31x10° 060 x10P

Table (3) Statistical Analytic Results for Bacteriological Evaluation of Frozen Squab Carcasses Maintained at -10°C

Aerabic Psychrotrophic Staphylococei
St . . .

%Zg’,z Min. Max, Mean 5.E. Min, Max. Mean SE. | Minn Max  Mean S.E.
30 210t 7510 3.9 x10° 4.7 x10° 1.9x10° 7x10* 39xi0? 48x10" { <100 2<10F LIxiF 0.27x10°
45 2230 72507 4.1x10° 4.6%10° 22x10°  75x10° 40x10% 49 x10t ND ND ND ND
60 25x100 7900 47x10° 5.1x107 25100 7.9x10° 4.83x10* 52 x10° ND ND ND ND
75 100 gsx10” 5.x10° 5.8x107 x10* ox10* 5.5x10" 6.6 1107 ND ND ND ND
99 31x10° gexl0t 53x10° 5.6x10° k10 ex10* s3x10° 59 x110° ND ND ND ND
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Table (4) Frequency distribution of the identified psychrotrophic strains
isolated from refrigerated squab carcasses

. Species . 4 Frequency:
Pseudomonas sp; 21
Bacillus sp i8
toc 15
12
10
9
8 .
6
3
2 1.9
104 100
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