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SUMMARY

This study was carried out on 36 New Zealand White rabbits in the Animal
Production Depariment, Faculty of Agriculture, Cairo University. The rabbits were
randomly divided into three equal groups (o be slaughtered ai 8, 10 and 12 weeks of
age. Animals were weighed just before and after slaughtering. Hot carcass was
broken-down into fore and hind limb and loin cuis. Dressing out percentage and
proportion of meat and bone out of the carcass were determined. Meat samples from
every carcass Cut were obtained to determine moisture, protein, fat and ash content.
To caleulate change rate of the studied traits, the experimental period was divided
into two periods, the first (P1) from 8 to 10 and the second (P2) from 10 to 12 weeks
of age.

Growth rate in P1 was found to be higher than P2 by 9.3 %. Dressing percentage
increased with age advance reaching 49.5 % at 12 weeks old .While boneless meat
percentage was almost constant at the studied ages (91.7-92.2 %), However, meat
percentage in carcass increased by 5.2 % from 8 to 12 weeks of age. This increase
corresponded with a decrease in the other components of the body (- 8.2 %). Sex had
no effect on all the studied traits during those four weeks of study. Hind limbs
represented the major part of the carcass (38.2 %), while the loin represented the
minor (27.8 %). Loin cut contained the highest percentage (P<0.03) of meat, while
fore limbs had the least.

Neither age nor sex had significant effect on the chemical composition of rabbits’
meat. Fat and protein changed positively with higher magnitude in P2 than PL
Chemical composition of meat differed in the carcass cut. Fore limbs had higher
percentage (P< 0.05) of protein, while loin cut possessed higher percentage (P<
0.05) of fat and ash.

Keywords: NZW rabbits, age ,sex, carcass cut, growth performance, chemical
analysis.
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INTRODUCTION

Producing white meat at a large scale is adopted in Egypt to increase animal
protein per capita. Rabbits are one of the alternatives to achieve this goal for their
prolificacy (5-9 bunnies per litter; Khadr et al.,1996 and Saleh and Nofal, 1999),
carly sexual maturity (16-26 weeks; Sandford,1996) and high growth rate (28- 35 g
per day till weaning; Ayyat and Anous, 1995 and Khadr ef al.,1996).

During the last two decades, New Zealand White {(NZW) rabbits have been
extensively raised in Egypt for their better growth rate, excellent meat type, and
considerable flushing of loin and hind limb cuts at marketing age (two- three months,
at body weight averaging 1.5- 2.5 Kg). Under the prevailing environmental
conditions in Egypt, growth rate of NZW rabbits may be slowed down and
consequently the carcass quality and economics of production may be negatively
affected. '

Meat quality could be the main factor that satisfies the consumers’ need. It
depends on chemical composition of meat that affects the nutritive value as well as
meat taste. Genotype, age, weight, sex and type of feeding influence these two traits
to a great extent.

In light of the previous facts, the present study was planned to investigate the
effect of age and sex on carcass characteristics of NZW rabbits at the commonly
crarketing age, as reared under Egyptian condition,

MATERIALS AND METHCDS

Animals and Management

This study was carried out at the Animal Physiology Laboratory, Faculty of
Agriculture, Cairo University during the period from October 1998 to February 1999
on 36 New Zealand White rabbits (NZW). Bunnies were weaned at four weeks, and
after weaning they were raised in a shaded room in wire hutches (five rabbits /
hutch). Animals were group fed ad. libitum on commercial diet containing 16.4 %
crude protein, 12.7% crude fiber, and 2540 kcal/kg metabolizable energy. Clean
water was made available at will,

Growth parameters and carcass quality

Alter weaning animals were randomly assigned into three equal groups (n= 12).
The first (G1, 7 males and 5 females) was slaughtered at cight weeks old, while those
of the second (G2, 6 males and 6 females) and the third group (G3, 7 males and 3
females) were slaughtered at 10 and 12 weeks, respectively. Slaughter weight (SW)
and hot carcass (HCW) were recorded just before and after slaughter. Heart, liver,
kidneys, spleen, lungs with trachea, head and hide were directly obtained to
determine their weights. Dressing out percentage (DP) was calculated as the ratio of
HCW to SW,

fach carcass was sectioned into three cuts: fore and hind limbs and loin. Fore
timb was separated at the level of the 12" thoracic vertebrae. Splitting the trunk at the
level of the 7" lumber vertebrae gave loin and hind limbs cuts.
Each cut was weighed to calculate its proportion out of the carcass. Thereafter, meat
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and bone were segregated to calculate their percentages out of each cut and the
whole carcass. To calculate trend of changes in the studied traits, the experimental
period was defined as two periods, the first (P1) from 8-10 and the second (P2) from
10 to 12 weeks.

Rate of growth and changes in body components (bone, meat, hide, head and
other organs) between the studied age groups were calculated according to the
following equations:

W.- W,
Growth rate = seceeccicic X 100
0.5(W, +W,)
Wo[ = WUZ
Rate of change = —mmemmememeeee e X 100
W, - W,

Where: W, was the initial age weight and W; was the final age weight.
War & Wq, are the initial and final weight of studied components, respectively
relative to P1 and P2.

Chemical analyses

Meat samples from each carcass cut were obtained and weighed. Samples were
ground to determine their chemical composition according to AOAC (1990).
Moisture was determined by desiccating samples at 100-102° C in electric ovens.
Protein and fat were determined in the dry samples using micro Kjeldahl and Soxlet
methods, respectively. Ash was determined by burning the dry samples in a muffel at
550°C

Statistical analyses
Analysis of variance using the General Linear Model was used to calculate the
means of the studies traits using SAS (1990). The model contains age, sex and
carcass cuts as fixed effects. All interactions between variances effects were found to
be insignificant (P < 0.05).
Yiu=U+ A+ 5+ C + ey
Where U is the mean
A;=age, 1,2,3 (8,10 and 12 weeks)
5; = sex, 1,2 (males and females)
C, = carcass cuts, 1,2,3 (fore, and hind limbs and loin cuts)
Cijk = €ITOr

RESULTS

Growth and carcass characteristics

Daily gain was 14.3 g in P1 (8 to 10 weeks), vs. 27.3 g in P2 (10 to 12 weeks)
that was nearly doubled in the second period. Advancement of age was accompanied
by appreciable increase in all the carcass components. Dressing percentage increased
with age progress from 42.5 % at 8 weeks to 49.3 % at 12 weeks of age, however, the
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boneless meat percentage was almost similar in the three ages (91.7-92.2 %) (Table
1). Proportion of bone, hide and head out of the live body weight was almost
constant in the three age groups, while, meat percentages increased by 5.2% from 8
to 12 weeks of age, and the other organs decreased by 8.2 % at 12 weeks old (Table
1 and Figure 1). '

Table 1. Weight of body components (g) and carcass characteristics of NZW
rabbits as affected by age and sex (LSM + SE)
Trait Age (wk) Sex
8 10 12 Male Females
Slaughter weight 1478.3+77" 1677.5+76" 2060.4+77° 1718.3+59" 1759.2+66"
Carcass weight 633.6+ 48" 803.3+47° 1020.0+48° 814.1+37° 823.9+41°

Meat weight 582.9+44.5" 736.9+43.9° 940.2+44.5° 747.4+34.1* 759.2+38.1°
Bone weight 50.7 +3.9° 66.5+3.8° 79.8+3.9° 66.6+3.0° 64.7+3.3
Edible organs 80.2+3.5% 73.3+34" 86.9+3.5° 793+2.6" 81.0+2.9
Head weight 130.1+6.28 156.7+ 1.6° 181.7+ 6.2° 160.1+4.8* . 152.2+ 5.3
Skin weight 160.0+12.8* 174.2+12.6" 230.4+12.8" 186.5+9.8* 189.9+10.9"
Dressing (%) 42.5° 46.7° 49.3° 46.5° 46.4*

Boneless meat (%)  92.0° 91.6" 92.2" 91.7° 92.2°

Number of animals in age groups was 12 and in sex groups was 20 males and 16 females.
“P¢ heans in each row, within age or sex groups, having different superscripts are significantly
different ( P<0.05)
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Figure 1: Percentage of body components of New Zealand White rabbits as
affected by age (G1, G2 and G3 for 8, 10, and 12 weeks old, respectively).

Changing rate in slaughter weight during the second period of the experiment
(P2) was found to be higher than that in the first one (P1) by about 7.9 %. On the
contrary, changing rate in dressing percentage during P1 was higher than P2 by 4.0
%. Change in HCW out of SW was almost equal in the two periods (Figure 2).

Rate of growth in bone, head and meat decreased with age progress, while rate of
change in hide showed a reverse trend {Figure 3). It is interesting to note that rate of
decrease in meat was the highest (-27.0 %), followed by head (- 6.5 %) and bone
(-4.2 %). Meanwhile, rate of increase in hide was higher by +7.4 %, respectively.
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Figure 2. Rate of change (%) in slaughter weight (SW), carcass weight (CW)'
and dressing percentage (DP) as the difference of periods, (P1) 8-10 weeks,
and (P2) 10-12 weeks
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Figure 3. Percentage of increase in body components of New Zealand White
rabbits in the two periods (P1 and P2) of study

Sex had no effect on all the studied traits up tol12 weeks of age. Weight of all
body compartments was slightly higher in females than males except head and bone
(Table 1). At 12 weeks of age, dressing and boneless meat percentages in both sexes
were almost equal.

The overall mean of carcass weight regardless age was 818.6 + 27.4 g. The hind
limbs represented the major part of the carcass (38.2 %), while loin represented the.
minor (27.8 %) (Table 2). On the other hand, loin contained the highest percentage
{P<0.03) of meat, while the fore limbs contained the least.
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Table 2. Carcass components (LSM + SE) of NZW rabbits as affected by
carcass cut (n= 36 per cut)

Trait Fore limbs Hind limbs Loin
Total weight (g) 277.1493° 3129+89° 226.6+89°¢
Proportion out of carcass (%) 339 38.2 27.7
Bone weight (g) 30.4+0.9° 26.1 +0.9° 92409°
Bone percentage (%) 11.0 8.3 4.0
Meat weight (g) 2468 + 8.3 ° 286.8 +8.3° 217:5+8.3°
Meat percentage (%) 89.0° 91.7" 96.0°¢

a2 Neans within each row having different superscripts are different significantly at 5% level

Chemical composition

Age had no effect on the chemical composition of rabbits' meat at the studied
ages (Table 3). However, moisture and protein percentages showed a descending
trend with age progress, dry matter and fat percentages increased in ascending trend.
Ash percentage was almost constant.

Rate of fat change between ages was positive in P1 and P2 with higher magnitude
in P2 (about three times). Protein percentage in P2 was higher than in P1, while an
opposite trend was observed concerning water content (Figure 4).

Although there was no significant difference in carcass composition of males and
females, moisture and fat percentages were relatively higher in females than males
(Table 2). This corresponded by an increase in protein and dry matter percentages in
males.

Chemical composition of meat was affected by carcass cuts. Fore limbs had
higher percentage (P< 0.05) of dry matter and protein. On the other hand, loin cut
possessed higher percentage (P< 0.05) of moisture, fat and ash (Table 2).

Table 3. Chemical analyses (%) of NZW rabbits meat as affected by age, sex
and carcass cut

Factors Number Moisture Protein' Fat' Ash'
Agé’

Gl 12 74.6° 69.8" 25.0° 4.5%
G2 12 73.8° 69.2* 25.1° 4.5*
G3 12 i 69.3* 25.4° 4.6°
Sex

Male 20 73.5° 69.6* 25.0° 4.5%
Female 16 73.9* 69.3* 25.4° 4.6*
Cuts

Fore Limb 36 i 71.9° 243" 4.5
Hind Limb 36 74.8° 69.2° 24.1* 4.4
Loin 36 74.1° 67.2° 27.2° 4.8"

*be peans within each column having different superscripts are different significantly at 5%
1- % Chemical composition was calculated on dry matter basis
2- Slaughter age was 8, 10 and 12 weeks for G1, G2 and G3, respectively
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Figure 4. Change in the percentage of chemical composition of the rabbits’ meat
with age progress as the difference between P1 (8 to 10 weeks) and P2 (10
to 12 weeks)

DISCUSSION

Slaughter weight obtained in this study at 8 weeks of age (1478 g, Table 1) is
close to those reported previously on NZW rabbits in Egypt by Hilmy (1991) and
Khadr et al. (1996) (1464 - 1504 g). However, it is lower than that reported by Afifi
et al. (1998; 2842 g) at the same age. At 12 weeks, El-Sayaad ef al. (1996) reported
lower weight of NZW rabbits (1169-1909 g) than that obtained in the present study
(2060 g). '

Increasing dressing and boneless meat percentages with age progress agrees with
that recorded by Lukefaur et al. (1985). This is due to a) faster increase of meat in
the carcass, b) slower development of the other body organs, and ¢) stability of bone,
head and hide calculated as percentages (Figure 2).

High rate of change in body weight in P2 than P1 (Figure 2) indicated that rabbits
at that age are still in the exponential phase of growth curve. Decrease of dressing
percentage in P2 compared to Pl (Figure 2) is most probably due to high rate of
change in both hide and body organs (about 29.5%).

The similar growth performance, carcass characteristics and chemical analysis
obtained in both sexes (Tables 1&3) is close to the reports of Ristic et al. (1990),
Parigi-Bini et al. (1992) and Battaglini ef al. (1995) indicating no difference in
orowth rate due to sex in early age stages. This is mainly due to that rabbits between
8 and 12 weeks of age were still far from pre-pubertal stage, with delay in sex
hormones secretion. In older ages, males have better growth rate than females
(Ristic, 1989), due to secretion of androgen which enhances growth pattern of
muscles and bones (Lawrence and Fowler, 1998).

Changes in chemical components in rabbits' meat (Figure 4) indicated that water
percentage decreased in P2 than P1, which agrees with the findings of Soliman
(1994) , El-Gammal ef al. (1984) and Bieniek e al. (1994). No elucidation could be
provided to explain the trend of change in protein percentage in P1. It is well known
that there is a positive correlation between protein and water content in meat,
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opposite to fat, which did not exist, in the present study. This unexpected finding
may be attributed to young age under investigation. Protein percentage in the
previous studies showed contradictory trends. While, Bienick ef al. {1994) reported
higher protein in older ages, EI-Gammal et al. (1984) reported no change for protein
percentage with age progress.

Increase in fat percentage with age progress agrees with El-Gammal et al. (1984)
and Bieniek er @l (1994) reporting tendency of more fat deposition with age
progress. The constant trend in ash change is mainly attributed to homeostasis
function of the body to keep body fluids osmolality stable.

It could be concluded that marketing age of New Zealand White rabbits is
preferred to be between 10 and 12 weeks of age during which the daily increase in
weight is faster. Rabbits at that age have better carcass weight and higher dressing
and meat percentages as well as better nutritional value. Moreover, both sexes could
be marketed with the same price due to their similar carcass characteristics and
chemical composition of meat. At marketing of pre-prepared carcass, loin and hind
limb could be classified as first quality cuts. This is because of their higher
percentage of meat compared to fore limbs.
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