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SUMMARY

Rabbit meat obtained from 18 New
Zealand white rabbits were subjected to
refrigerated storage at 3 + 1°C and examined
after 1, 5, 7, 10 & 12 days for pH value,
cooking loss %, sensory properties, aerobic
(AMOC),
count, lactic acid bacteria count (LAB) &

mesophilic  count psychrophilic

thiobarbituric ~ acid-reactive  substances
(TBARS). PH revealed a variation in its value
throughout the storage period. Cooking loss
% was significantly increased (P < 0.05)
throughout storage period, while storage
significantly decreased sensory prosperities.
A significant increase (P < 0.05) was detected
among all microbial counts and TBARS
throughout the storage period. Data obtained
suggest that rabbit meat should be rejected at
the 10" day of refrigerated storage due to
significant alterations in sensory attributes

and unacceptable microbial counts:

No. 4 (2010): 441 45

441

University

INTRODUCTION

Rabbit meat production is important in
the mediterranean area and many other
countries. Rabbits have high fertility rates
with rapid rates of growth, a high feed
efficiency and early marketing age, high
muscle-bone ratios, and require a small land
area. Rabbit meat is a highly digestable, tasty,
low-calorie food with high protein content
and low levels of fat, cholesterol and sodium,
making it a very useful food in human diets
(Rao ef al. 1978; Fenandez-Espla & O'Neil,
1993). rabbit
considered a leaner and healthier meat than
beef, lamb or pork (Luke-fahr et al. 1989;
Enser et al. 1996; Lee & Ahn, 1997).

Meat  quality evaluated
objectively by measuring some biophysical or

Consequently, meat is

can be

however,  sensory

biochemical traits,

properties are the most important attributes of

rabbit meat to consumers such as colour,

texture and _flavour (Dalle Zote, 2002).

Several studies have been conducted on the

microbiological quality of red meat, poultry
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986, 1989; IAEA,
1999; Huffman,
lack of

1
and their products (WHO;:
1993; Anon, 1996; CDC,

2002), however there's some

\ . s and
: icrobiological

. a0 concerning m
information

sensorial quality of rabbit meat (Badr,' 200.4).
Although rabbit meat production 1s. a
very important livestock activity and its
industry is highly developed, rabbit carcasses
are obtained, processed, and stored like those
of other meat animals. Therefore, the present
work was undertaken to extend the
knowledge of some quality attributes d of

rabbit meat during refrigerated storage.

MATERIALS AND METHODS

Eighteen New Zealand white rabbits at
live weights of 2.25-2.45 Kg were slaughtered
under hygienic conditions in a small plant,
then the skin and viscera were immediately
removed. Carcasses overwrapped with
oxygen-permeable film and stored aerobically
at 3+1°C for 24h. After 24h storage, carcasses
were hand deboned, and the obtained meat
from each carcass was also overwrapped
separately with oxygen-permeable film and
stored aerobically at 3+1°C where it subjected
to the following examination after 1, 5, 7, 10,
12 days of storage post-mortem.

PH measurement;

At each sampling time ten grams of

each sample were homogenized with 90 ml

deionized water for 2 minutes and the pH was

measured using digital pH meter (Suntex TS-
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1) with probe type combined o:l.,,,,,,/"’
(Ingold) through immersing the electr,g,
directly into the mixture. Three reading, Wctc,
recorded and the average was Caleulage,
(Allen et al., 1997)

Cooking Loss:

50 grams from each sample at every
sampling day were wrapped in aluminjyp,
foil, placed in roasting pans and cooked y
175°C in a conventional preheated electri
oven to 80°C internal temperature using 4
hypodermic probe-type thermocouple (Mode|
HVP- 2- 21- V2- TG- 48- OCT- M. Omega,
Stanford, CT). Cooked samples were allowed
to cool then were weighed and percentages of
cooking loss were determined.

Sensory evaluation:

The sensory attributes were evaluated
by a scoring test using nine-point -hedonic
scale where 9 = extremel); intensive flavour,
extremely juicy, extremely tender &
extremely acceptable and 0 = extremely
bland, extremely dry, extremely tough,
extremely unacceptable. Five assessors were
selected from the staff members of the
Department of food Hygiene and Control,
Faculty of Veterinary Medicine, Cairo
University, Egypt. They received 4
preparatory session prior to testing so that
each panelist could thoroughly discuss and
clarify each attribute to be evaluated. Samples

were presented at room temperature on &

preheated plate to prevent its cooling.
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\%,\clcl'ial annalysis:

Pen grams from each separated rabbiy
peal group at each examination day were
cmoved aseptically and homogenized with
go ml ringer's solution (Merck) in g
stomacher (Lab-blender 400, Seward, UAC
nouse friars Road, London SE 19 UG, Model
No. 6021) for 2 minutes to prepare the initial
1/10 dilution. From the resulting dilution,
appropriate serial dilutions were prepared
using the same diluent (ICMSF, 1978).
Dilutions were spread plated (two plates per
dilution and incubation temperature) onto
plate count agar (oxoid), and incubated at
30°C for 2 days and 4.5°C for 14 days for
total aerobic mesophilic and psychrophilic
bacterial counts, respectively (Harrigan,
1998). Lactic acid bacteria (LAB) were
enumerated by the pour-overlay method using
de Man Rogosa Sharpe (MRS) agar (oxoid)
plates which were incubated at 30°C for 3
days.

Oxidative stability:
Thiobarbituric acid-reactive substances

(TBARS) were determined according to the
method of Du and Ahn (2002). Five grams
from each rabbit meat sample at each
examination day were homogenized with 15
ml of deionized distilled water. One milliliter
of the meat homogenate was transferred to a
.test tube containing 50 pL of butylated
hydroxytoluene (7.5%) and 2 ml of
thiobarbituric acid (T BA)-trichloroacetic acid
(TCA) (15 mM TBA-15% TCA) were

wee 1aed 1. Giza. Vol 58, No4 (2010)

(lc( o' ‘ “

incubated i ili
ated in g boiling water bath for 15 min

or 10 min, vortexed again,
and centrifuged forl5 min at 2500 x g The
absorbance of (he resulting  supernatant
solution was determined at 531 nm against a
blank containing 1 ml of deionized water and
2 ml of TBA-TCA solution. The amounts of
TBARS  were expressed as mg of
malonaldehyde per Kg of meat.
Statistical analysis:

The statistical package SPSS 17.0 for
windows was used to explore the statistical
significance of the results obtained. One-way
analysis of variance (one-way ANOVA) using
Duncan test was carried out to verify the
existence of statistically significant difference
throughout the storage period. A confidence
interval at 95% level (P<0.05) was

considered.

RESULTS AND DISCUSSION

PH Measurement
The mean PH value after 24 hours post

mortem of the examined samples was 5.76 *
0.18 (Table 1). Nearly similar results were
obtained by Hernandez et al. (2000) Combes
et al. (2008). In other studies a more higher
values were obtained (Ramirez ef al., 2004;
Rodriguez- Calleja et al., '2004 & 2005). A

) th
significant increase was detected at the 5 day

of storage period (6.08 * 0.13), followed by a
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of ammonia, amines and  other bagi,

substances due to bacterial activity, Whigy
alkalinizes the meat, and the formation of fre
fatty acids, which tends to acidify it (Sunk; B
al., 1978; Nychas et al., 1998; Dalle Zotge

significant decrease (5.76 £ 0.11) (P<0.05) at
the 7™ day. Finally, at the 12" day the mean
pH value reached 5.96 + 0.1. Cabanes —
Roiron et al. (1994) achieved nearly similar

pH variation which can be explained by two

contemporary mechanisms, a rise in the level 2002).
Table (1): pH value of rabbit meat during refrigerated storage .
Storage days Min Max Mean* +SD .
1 5.58 6.07 5.76* 0.18
5 5.91 6.27 6.08% 0.13
7 5.63 5.96 5.76* o1
10 5.67 6.35 597" " 026
12 5.83 6.09 5.95 % 0.10
*Mean with different letters are differ significantly (P< 0.05).
Cooking loss throughout the storage period. At the 1% day it
Results of cooking loss percentage was 32.67% £ 5.47 and it reached 46.47% +
revealed a significant increase (P < 0.05) 3.00 at the end of storage period (Table 2).
Table (2): Cooking loss % of rabbit meat during refrigerated storage
Storage days Min Max Mean* +SD
: A4 38 - 3267% 5.47
: 32 28 35.67°% 2.94
7 26 46 40.67% 3.3
:g :2 ‘513 4500° 245
46.47 ° 3.0

*Mean with different letters are differ significantly (P< 0.05).

Sensory evaluation:
Scores throughout the storage period. At the

Meat sensory properties are crucial for 12% day

all i
the consumers choice, The most significant Simples were organnleptiony

variables include texture (tenderness and :reje((): tSe;.i W;thl ’;nein ‘;al;:s ij .823 ;:30'41’;.51’

= U4 317 + 076 and 283 + O
respectively. Soultos ef gf (2009) observed an
initial signs of spoilage and off-flavolf
development after the 6" day of storage of
rabbit carcasses and the samples were totally
I€jected in the gth day.

juiciness) and flavour (taste, smell and
aroma),
. Table (3) declared 3 significant decrease
<0.05) i
05) in the mean values for tenderness

juicin,
j €ss, flavour apqg overal| acceptability
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Table (3): Sensory evaluation of examined rabbit meat samples during refrigerated storage

M

Storage days Tenderness Juiciness Flavour Ovem!l.
acceptability
1 8.5+0.55" 8.5+0.55® 8.5+0.55% 8.5+055°
8.17£041% | 817+£041™ | 817+0.41% | 817+041°
7.00 +0.0° 733+0.52% | 73+0.52% 7.00+0.0°
10 5.83+0.41° 6.00 + 0.89¢ 5.67 +0.52¢ 5.83 +0.41°
12 283+041° | 4.67+052° 3.17+0.75° | 2.83+041¢

Each value represents the mean + standard deviation

ean with different letters are differ significantly (P<0.05).

Bacterial analysis:

The safety of meat has been at the
forefront of societal concerns in recent years,
mean while safety and shelf life of meat are
limited by microbial growth. Throughout the
refrigerated storage all microbial counts on all
rabbit meat samples significantly increased (P
< 0.05) as shown in table 4. Initial mean
counts for aerobic mesophilic bacteria
(AMC), psychrophilic bacteria and lactic acid
producing bacteria (LAB) were found to be
high as theix" mean Log;o counts reached 5.03
* 0.60, 4.8 + 0.54 and 3.06 + 0.12 cfu/g,
respectively. This might reflect the possible
cross contamination during slaughter which
has a significant effect on the bacterial status
of carcasses.

Nearly similar results were reported by
Bobbitt (2003) (4.79 Log cfuw/g) and
Rodriguez-Calleja et al. (2005) (5.0 Log
“fWg) for mean values of AMC. On the
“Ontrary a lower results were achieved by

Khalafaj (1993), Rodriguez-Calleja et al.

y ,
“Med ), Gigg vy 58, No.4 (2010)

(2004) & Kohler et al. (2008) for AMC
(4.1cfug, 4.1cfu/g&3.3 Log cfwem?
respectively). Meanwhile the mean log for
both AMC and psychrophilic bacteria count
in this study were lower than that obtained by
Badr (2004) (6.02, 5.88cfu/g respectively.

Concerning LAB, Rodriguez-Calleja ef
al. (2004) and Soultos et al. (2009) recorded
slightly higher results (3.50 + 0.44 and 3.56 +
0.69 Log cfu/g).

At 7h day of storage, the mean Log
counts for aerobic mesophilic, pyschrophilic
and lactic acid bacteria were significantly
increased reaching 6.15 + 0.55, 627 + 0.57 and
479 + 045 Log cfi/g respectively. It is
established that microbial levels of 6-7 Log cf/g
are critical for the spoilage of meat (Hernandez,
2008). Similar results were obtained by
Rodriguez-Calleja et al. (2005) but after 5

days of storage of rabbit carcasses at 3°C,
however Soultos et al. (2009) reported similar
findings for AMC and LAB log counts.
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. 1C),
Table (4): Aeroblo mesophilio count (ANT)

t during ro -
bt “w." :M l‘lychrnphlll.-cq)nlnl‘(!?!l..of_f"‘_lf)_ - p——
AMUC (loge ¢ . —— o | 48D | Min | Max | Mean* 480
v i | Moant | a8D [ Min | Max f Mean® | 255 TR 4 —
dr [ oM [ M ; e b
33 | 30 | gpp
, 8 [ osa | 3
| 128 | $96 [ S0t [ 060 | 40 "‘”, 4 St m AN S g
‘ ‘ 3 33 | 307 | onp
. " " ‘01 ( ")\“ ()"7 ".7“ ("(m 5'20. 0'52 Sy - e e, O
s " o . be
b | 087 418 | 536 | 479% | 045
a8 | 718 | 627 :
1 $I8 [ 690 | 618° | 088 | S L
— I 634 | 547% | 082
10 oSt | 787 [ 2200 [ 089 [ 56 | 751 646" | 063 | 4.04
D O T e P 508 | 682 | s88¢ | o7
12 68t [ 7299 [ 2500 | 050 | 877 | 772 | 665 [ 0.64

hrophilie count and lactic acld bacterin (1LAR) of
payeh

frigerated SIOMEE.

LAB (logyy efu/y)

*Mean with a difterent letter aro different significantly (P< 0.05).

Oxidative stability:

Refrigerated storage may worsens some
chemical  parameters-indicators of meat
biochemical criteria, such as TBARS value
which is an indicator of lipid oxidation.

It is clearly evident from table S that
TBARS value increased significantly (P <
0.05) during refrigerated storage of rabbit
meat samples. After 12 days of storage it
reached 0.56 + 0.28 mg malonaldehyde /kg,
These results disagree with that obtained by
Badr (2004) during refrigerated storage of
minced rabbit meat which reached a TBARS
value of 0.697 + 0.015 after 6 days. Meat
contains several natural antioxidants such as
catalase, superoxide  dismutase and
glutathione peroxidase (GSH-Px) (Hernandez,
2008). Studies on meat of several species
(Pradhan 2000)

endogenous antioxidant

et al,

indicate that

. could
potentially delay the onset of oxidative

rancidity in refrigerated Stored meat, Indeed
GSH. Px could have g, important role
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controlling lipid oxidation due to its high
activity in rabbit meat when compared f,
other species (Hernandez et al., 2002). There
are other endogenous antioxidants such as
histidine-containing dipeptides, carnosine and
anserine, but content vary according to
species (Decker et al., 2000).

From the aforementioned results it can
be suggested that rabbit meat must be rejected
after 10 days of storage where AMC and
psychrophilic log counts had risen to 7.3 +
0.60, 646 + 0.63 Log cfu/g respectively.
Moreover  sensoria] data became = clearly
affected after 10 days of étorage. Soultos ef
al. (2009) rejected chilled rabbit carcasses on
the 8" day of storage when AMC reached
7.88+0.73 log cfu/g. These differences could
be explained by differences jn jnitia
microbial coynts, Other authors estimated
shelf life of rapb;t carcasses stored at 3°C
according to both appearance and odor to b¢

6.8 days where AMC reached 8 Log cf/g
(Rodriguez-Calleja et al., 2005).
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Mable () Thiobarbituric acid-react
. _5‘29‘3&1Tﬁﬂcmted stora

_ Storage days

ive substance

BA
(TBARS) (mg malonnldchyde/kg) in rabbit meat

Min x
M | Meaw |
1 Y T R 1 |
0.18 0.12"
5 0.08 : .
7 0.28 02° 0.08
. 0.06 0.34 0.24° | 0. 11
X 0.10 0.42 030" 0.12
e 0.12 0.93 0.56° 0.28
a different letter are different significantly (P<0.05). ‘

In conclusion rabbit meat can be stored
under refrigerated storage for up to 10 days at
which AMC and psychrophilic log counts were
increased to unacceptable limits, mean- while
sensory attributed seemed to be clearly affected.
Therefore AMC and psychrophilic counts could
be a good indicators for rabbit meat shelf life in
conjunction with sensory attributes. These
results also may help rabbit meat processors and
governmental agencies taking in consideration
the importance of slaughter hygiene to ensure
both public health protection and meat quality

improvement.
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