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ABSTRACT

The aim of the research was to evaluate the effefeted restriction during the whole productive leyc
on the carcass and meat traits of hybrid Hyla tablaiised during the summer season. The trial was
carried out on two groups, each comprising 684 wddiybrid Hyla rabbits fed the same commercial
concentrates, supplied respectivatylibitum (AL group) and restricted to 80% and 90%adflibitum
(RES group), respectively from weaning to 60 dalyage and from 61 days of age to slaughter (81
days). After slaughter, carcasses were prepareatding to the norms of the World Rabbit Science
Association (WRSA). Moreover, pH @iceps femorismeasured 1 and 24 hours post mortem, meat
quality and water holding capacity were determiridte main, significant differences in carcass srait
consisted in the percentage of empty gastro-imastract on the body weight (7.10 vs. 5.65%,
respectively for RES and AL group, P<0.01), dregsint percentage (67.64 vs. 70.21%, respectively
for RES and AL group, P<0.05) and carcass lengftD@8vs. 38.73 cm, respectively for RES and AL
group, P<0.05). The great incidence of empty gastestinal tract, that affects also dressing out
percentage, can be due to the higher relative éntdkRES group with a consequent higher relative
development of the gastro-intestinal tract.
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INTRODUCTION

Feed restriction increases feed efficiency (Pemiml Ouhayoun, 1996;umovaet al, 2002, 2003;
Dalle Zotteet al, 2005), improves digestibility of nutrients in estricted feeding period {imovaet

al., 2003, 2004; Di Meet al, 2007) and can prevent post-weaning digestivadiise (Gidennet al,

2003).

However, carcass characteristics are importandifadcd consider when evaluating alternative feeding
programs. Ledinet al. (1984a) concluded that carcass and dissectionactesistics were not
influenced by restriction. Perrier and Ouhayoun9@)9ound that rabbits restricted from 56 days of
age had lighter carcasses but carcass yield wasatime as in thad libitum fed rabbits. Rabbits
restricted till 56 days had better carcass yieldcakding to Tumovdét al. (2003) time restriction did
not affect carcass weight and dressing percentage.

As, in a previous study, the authors observeddhahg summer feed restriction negatively affected
rabbit mortality around weaning, the aim of thisearch was to verify if different effects of feed
restriction during summer occurs also for carcassraeat traits.

MATERIALS AND METHODS
Animals and experimental design
The study was carried out on a rabbit farm neareBento (ltaly). Immediately after weaning (35 d of

age) two groups, each comprising 684 hybrid Hylabits, were housed in bi-cellular cages in the
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same tunnel. The trial starts in June! Z07. The two groups were fed the same commercial
concentrates supplied respectivaly libitum (AL group) and restricted to 80% and 90%adflibitum
(RES group), respectively from weaning to 60 ddyage and from 61 days of age to slaughter. Up to
60 days the rabbits were fed a “weaning” conceafraubsequently changing to a “finishing”
concentrate up to 81 d (slaughter age). Feedatistriwas easily applied using the automated system
present in the farm to distribute the concentratihé cages. In this system each trough has arsenso
detect the weight of the feeds. On the basis o&athkbitumfeed intake recorded in other rabbits of 35
days of age raised on the same farm and housée saime tunnel of the animals used in this tha, t
quantity of concentrate to administered to RES grou the first day was set. Afterwards, feed
administered to RES group was adjusted daily orb#tsés of the intake @fd libitumgroup recorde in
the previous day. The concentrates were distribegeth morning at 8:00.

Samples of feeds were collected weekly and analf@edhemical composition (AOAC, 2000). The
“weaning” and “finishing” concentrates showed, ol Dasis, respectively: CP 18.5 and 17.6%; EE
3.9 and 4.6%, CF 14.2 and 14.9%; NDF 36.2 and 36AP& 18.24 and 19.11%; ADL 2.36 and
2.45%. The content of digestible energy (DE) wdsutated from chemical composition according to
Xiccato (1989) using the equation: ED (kcal/kg)=6B3— 0.2472 CF) x 239. The DE content of the
two concentrates resulted 2430 and 2389 kcal/kgpedively for “weaning” and “finishing”
concentrate.

Reached the slaughter age, 24 rabbits per grongonaly chosen but homogeneous for gender, were
slaughtered, at 9:00 a.m., in a specialized slaudituse after 12 h of solid fasting.

Carcasses were prepared according to the nornfsedVorld Rabbit Science Association (WRSA)
(Blasco and Ouhayoun, 1996) by removing the skig, distal parts of the tail, fore and hind legs,
urinogenital organs and the digestive tract. Hot@sses were suspended in a ventilated area for 30
min, and then were chilled at 3-4°C until 24 h posttem. The head, liver, lungs, thymus, trachea,
oesophagus, heart and kidneys were then removebtain the “reference” carcass, containing only
meat, fat and bone.

The following traits were recorded: LW, live weigl@CW, chilled carcass weight; RCW, reference
carcass weight (carcass without head and orgarsgd hweight; liver weight; thymus, trachea,
oesophagus, lung and heart weight; dissectiblewgight of the chilled carcass (perirenal and
scapular). From reference carcasses fore left byg weighed and dissected to separate bone (HLBW)
from the edible meat (HLMW) and fat.

The following were calculated: NetDoP, net dressing percentage [100 times CCW/(LW — gastro-
intestinal content)]; the weights of the followitigsues as a percentage of CCW; HP, head %; LvP,
liver %; LHP, set of thoracic viscera %; PFaP, igzval fat %; SFaP, scapular fat %; and the M/B,
meat to bone ratio of the hind leg (HLMW/HLBW).

The pH ofBiceps femorisvas measured at 1 and 24 h post-mortem (Alessaridstrument glass
electrode, Jenway, Dunmow, UK; model 3030).

Water holding capacity was measured on samples: (@& x 25 x 5 mm) from loin meakthe weight
losses were evaluated after: 1. cooking on a hade @t 300°C until the core temperature of 70°C is
reached (Wheeleet al, 1990); 2. cooking in a bain-marie in a polyetimdebag at 70°C for 15
minutes (Gault, 1985); 3. pressure for 10 minutesading to Grau and Hamm (1957), measuring the
weight losses

Statistical analysis
The results were analyzed by analysis of variarsteguthe General Linear Model procedure of SAS

(2000) according to the follow model; ¥ p + F + ¢;, where Y is the single observation; p is the
general mean; F is the effect of the feeding teplm(i =ad libitumor restricted) and is the error.
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RESULTS AND DISCUSSION

The maximum daily temperature in the area of tte¢ tanged from 27.6 to 34.7°C, this one reached
during the & and %" week of the experiment (www.meteo.it). Live, haraass, chilled carcass and
reference carcass weights (Table 1) were not affebly feed restriction. The incidence of empty
gastro intestinal tract on live weight was sigrfily (P<0.01) higher for RES than AL group.
According to several studies on the developmemthedifferent digestive traits during feed restoiot
and subsequent re-alimentation period, the storgesh rapidly after restriction (Lediet al, 1984b);
the small intestine weight in the first week aftestriction was higher than in rabbits fad libitum
(Tumovaet al, 2004) while the large intestine was heavier sirieted rabbits at the end of the trials
(Tumovaet al, 2006). Boverat al (unpublished data) in a similar trial made in faene farm of the
present study, but during winter, do not found igant differences for incidence of empty digestiv
system on body weight (7.12 vs. 6.82%, respectifa@lad libitumand restricted rabbits).

Table 1 Live weight and carcass traits of the two groups

LW (kg)  Skin (% LW) Empty Gl (% LW) HCar (kg) NetDoP CCW (kg) RCW (kg)
RES 2.42+0.11 15.41+1.51 7.10+1.25 1.5940.12 67.60:2 1.53+0.11 1.2440.10
AL 2.50+0.17 15.58+1.11 5.65+0.81 1.55+0.13 70.2361 1.50+0.14 1.26+0.16
Significance NS NS ** NS *x NS NS

RES = restricted group, AL ad libitumgroup; LW = live weight; Gl = gastro intestinahtt; HCar = hot carcass; NetDoP =
dressing out percentage calculated on the netéight; CCW = chilled carcass weight; RCW = refererareass weight

Our result can be due to the higher relative intak&®ES group. In fact the rabbits of RES group
empted the troughs earlier than AL group. So, wtienfeed was re-introduced in the trough the
animals gobble up it. This could induce a highdatiee development of the gastro-intestinal tract.
Moreover, Ledin (1984b) indicated that restrictiegd intake to 0.5 and 0.6 afl libitumincreases
retention time of feed by 7 and 13 h. Also the @ase in retention time can explain the higher
incidence of gastro-intestinal tract in restrictedbbits. This behavior was more consistent in the
summer than in the winter, probably due to the Idfeed intake.

As a consequence of the higher incidence of Gt,tdiessing out percentage was significantly lower
(P<0.01) for RES group. Lazwet al. (2004) in orylag rabbit genotypes (Chinchilla a@dstor)
restricted from 8 to 18 weeks (at 90 and 74%, rgspdy) found dressing out percentages
significantly (P<0.05) lower in restricted groups.

Excluding carcass length, no significant differene@eere found between the parameters reported in
Table 2. According to Palsson (1955), internal nsgare not affected by feed restriction.

Table 2 Slaughter rate (as chilled carcass percentagkefamcass measurements

LvP LHP HP SFaP PFaP CL (cm) CC (cm)
RES 6.01+0.76 1.4840.20 9.13+0.81 0.30+0.11 1.0130.337.104+1.58 18.41+0.66
AL 5.73 +0.94 1.54+0.20 9.32+0.63 0.38+0.20 1.38340. 38.73+1.79 18.54+1.21
Significance NS NS NS NS NS * NS

RES = restricted group, AL ad libitum group; LvP = liver; LHP = lungs, thymus, tracheasophagus, heart; HP = head,;
SFaP = interscapular fat; PFaP = perirenal fat; @areass length; CC = carcass circumference

Ad libitum group showed higher contents of scapular andgreirfat but the high variability (high
standard deviation) of this parameter fail to reatdtistically significance. Differences in carcass
length are difficult to explain. Taking into accauhat, even if not significantly, AL group showed
higher live and left leg weights than RES grougs possible to suppose that, being the bone dy ear
developed tissue, the feed restriction during tret period after weaning, could reduce bone length
On the other hand, bone weight in fore leg was statistically different between the groups, but
higher for AL rabbits.

According to this, bone weight from left leg dise is not statistically different between the gps
(Table 3).
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Table 3 Left leg traits and carcass pH (mean + standauiation)

LL (g) Bones (g) Meat (g) Fat (g) M/B pHBF1 pHBF24
RES 167.4+¥17.8  28.74+3.41 133.7+16.7 2.83+1.08 DA 6.93+0.10 5.54+0.17
AL 173.2#23.7  29.86%5.47 139.2+22.0 3.20+1.26 5159 6.95+0.19 5.56+0.21
Significance NS NS NS NS NS NS NS

RES = restricted group, AL ad libitumgroup; LL = left leg; M/B = meat to bone ratio; pHBE pH of Biceps faemoris
measured 1 h after slaughter; pHBF24 = pH of Bicapmbris measured after 24 hs of refrigeration°& 4

The M/B ratio was unaffected by diet treatmentsneeRES group showed a lower value than AL
group (Table 3). Also pH values were unaffectedd®sd restriction according to the finding of Dalle
Zotte and Ouhayoun (1995) andrifovaet al. (2006). Finally, water holding capacity and theima

traits of meat quality (Table 4) were unaffecteddsd restriction.

Table 4 Water holding capacity and meat quality
HPL (%) BML (%) Pressure (%) Moisture (%) Fat (%) rofein (%) Ash (%)

RES 48.3615.14 29.15+2.84 17.36+£1.91 73.13t£1.12 1B @3 22.00+0.67 1.18+0.07
AL 45.27+6.94 27.731£2.42 17.19+£2.55 73.15£1.20 31110 21.77+£1.09 1.14+0.09
Significance NS NS NS NS NS NS NS

RES = restricted group, AL &d libitumgroup; NS = not significant; HPL =hot plate los®bIL = baine-marie losses

CONCLUSIONS

Feed restriction applied during summer at 20% fB&no 60 days and at 10% from 61 to 81 days, did
make worse dressing out percentage (due to a higtidence of empty Gl tract on live weight) of the
carcasses and reduces carcass length. The othisrafahe carcasses were not affected by feed
restriction. These considerations suggest payitgntn in the use of feed restriction when the
rabbits were under heat stress condition.
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