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11. EFFECTS OF CHILLIIG liD STIIA'E COIIITIOIS 
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OUhayoun J •• Del .. s Da1telle 

Laboratoire de lecherches sur l'Elevage du lapin - liRA 
B.P. 27 - 31326 CASTAIET TOLOSAI Cedex. france 

IITIODU(:TIOI 

In France. 30 slaughter-houses handle 10re than 5000 rabbits 
per week. They represent 2.8 1 of slaughtering places and give half 
!20.000 tons) ot the carcass supervisad tonnage. Even in slaughter-houses 
of this size. the i1ple1ented technologies are very different COUHAYOUI. 
1985). llevertheless, chilhng conditions control heat and 1atter trans­
fers, flora develop•ent and the physicochelical develop•ent of 1uscle in 
1eat. Therefore they decide upon aeat quality. 

This study was undertaken to assess. the effects of. various 
chilling 1ethods on the evolution of 1uscultr pH and on carcass weight 
losses during ch1111ng and further storage. 

MTERIAL AID IBIIODS 

The study deal.s with 190 INRA 1077 1ale rabbits. 11 weeks old. 
The rabbits are stunned by electroanlsthesia C90 V. 50 Hz. 2 sJ, then 
bleeded by cutting of jugular vein and carotid. Carca~~ preparation is 
ended 30 •n after stunning. The inner telperature evaluated at the level 
of Se•i•e•branosus proprjus 1uscle is then of 30"C. Carcasses are then 
sub1itted to three successive treat1ents : 

~ Pre-chilling in a roo• at 14'C, for 13, 26. 40 or 54 •n ; 
- Chilling in a roo1 ventilated at 3'C tor 5 h or 21 h : 
- Storage in a roo1 at 2"C for-23 h or 46 h. Carcasses are put 

.into perforated card-board boxes (0.75 x 0.40 x 0.15 1J in 3 
rows of 4 carcasses each divided by ~ greaseproof sheet of 
paper. 

Co11ercial carcasses are weighed as soon as they are obtained 
(30 •n after stunningJ and again after chilling and storage. 

The Longissj•us dorsj 1uscle pH is easured at the .level of 
f1.rst lu1bar vertebra. at the co1pletion of chilling and storage. The 
accurate indexing of uasure•ent. point is i1portant because the fibre 
·co1posit¡on of this IUSCle · differs according to anato1ical locat1on 
(VJGNERON et al .• 1976; OUHAYOUN and DELMAS, 1988). Measure1ent is car~ 
ried out, in sjt.u.. with a Kn1ck epparatus fPor~a.Ss 654' fitted Jith 1n 
logold 406--ttl glass-calólel electrode (accuracy 1/100 pH un1t). 
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The aean values of pH teasureaent data and carcass weight loss 
during the. var1ous experiaental stages, calculated by .ode of -pre-chil­
ling•, "chilling• and "storage• factors are cotpared by variance analysis 
at fixed effects with first orcler interaction. Measuretents are done 
using softwares frot the. Atance Library, on the Mini 6 cotputer of the 
Toulouse Research Center. 

RESULTS - DISCUSSIOI 

Carcass tetoerature 

On an average, the tuscular tetperature teasured close to 
Setjtetbranosus proprjys IUSCle (thigh deep-seated IUSC]e) reaches 5"C 
after a chilling of 5 h : it reaches 3"C after a chilling of 21 h and 
once storage is coapleted 123 h or 46 hl. 

L. dorsi tuscle pH 

Muscular pH •e•n &nd variability lessen during chilling (figure 
1l .. The pH aean value ieasured at the end of chilling, all effects ain­
gled, and the estitates of variation factors are given in table l. 
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The pH at the end of chilling varies according to pre-chilling 
and chilllng durations. When pre-chilling lasts for a long tiae, energy 
reserves are 1ore scattered ; pH is then significantly aore acid at the 
end of chilling. A long chilling (21 hl, all "pre-ch111ing• durattons 
•ingled, gives a 1uscular pH 1ore acid than a short one. · 

These two factors significantlY interact. A short pre-chilling 
!13 1nl leads to a aore acid pH !- 0.07 pHl than it could be deduced fro• 
the colbination of 1arginal effects, if chilling is short !4 hl and to a 
pH less acid if chilling is long (21 hl. An extended pre-chilling (54 1nl 
has the opposite· effect (+ 0.04 pHl.For inter1ediate pre-chilling dura­
tions !26 or 40 1nl, deviation to additivity is equal to zero. Carcass 
early chilling !a pre-chilling of 13 1n onlyl see1s thus to accelerate 
the acidification of L. dorsi auscle during first post-1orte1 hours, 
which 1eans the i1ple1entation of biocheaical 1echanis1s involved in cold 
shorteníng (JEACOCKE, 19771. 

During storage, pH still changes, but differently.according to 
the previous chilling duration. 

In 22 l of cases, pH increases !A pH = + 0.05) ; it happens 
•ore often with carcasses chilled for a long ti1e !21 h : 34 cases out 
of 411 than for a short one (5 hl. A pH stability is onty·observed (3 l 
of casesl when carcasses were chilled for 21 hours. Finally, in 1ost ca­
ses !75 ll, 1uscular pH shortens during storage, •ore frequently (86 
cases out ot 143) when carcas ses were eh i lled for a short t i1e ( 5 h : 
A pH = -0.34) than a long one !21 h ; A pH = • 0.06). 

When storage is co1pleted, the influence of.pre-ch111ing and 
chilling durations on l. dorsj muscle pH !1ean and variability) is no 
•ore apparent (figure 2). 
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Matter transfers 

Heat transfers outside of rabbit carcass happen verj fast. 
approxilately 95 Joules/ln/kg dur1ng the first chilling hour (OUHAYOUI 
and DELMAS, 1988). They go alcmg with 1atter transfers, •lt1cb induce a 
1oss (dratntng, superf1c1a1 dehydrattonJ of approxtaately 2".1 1 of c&r­
cass weight when this one 1s pilt at + 2"C for 24 hours (0UHAYOjJI. 19841. 
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With a chilli.ng of 5 h, it appears that weight loss is signifi- · 
cantly weaker than in the case of 21 h (2.13 ~ 2.62 ~l. all parameters 
being otherwise equal <table 21. 

TABLE 2 
Veight losses of carcass ll.J. 

Overall aean and esti•ates of prechilling (PJ, chilling ltl. 
storage lSl and (p x Cl. <P x Sl lt x Sl interactions effects 

Prechilling Chill ing Storage 
Overall lmnl (h) (h) 1st arder 
1ean interactions 

F 13 26 40 54 F 5 21 F 23 46 

Chi lling 238 * - 2 6 10 -14 ** -25 25 - - - NS 
loss 

Storage 80 NS 2 1 -2 - 1 ** 17 -17 ** -25 25 NS 
loss 

NS non significant IP > 0.05) 
* significant 10.05 > P > O.Oll 
** highly significant (p < 0.01) 

The influence of pre-chilling duration is erratic. Neverthe­
less. it seems that a long pre-chilling !54 mn at + 14.Cl. i.e. a slowing 
up of heat transfer, induces the lilitation of 1atter transfers. 

Carcass weight loss during storage represents. on an average, 
0.80 ~. It is all the more important when storage is longer and chilling 
shorter. On the whole, in the thermal cond1t1ons i1plemented in this stu­
dy, the loss of fluid suffered by a carcass between preparation time 
lwarm carcassl and co•mercialization lcarcass kept for 46 h after 21 h of 
chillingl is, on an average, of 3.4 ~. A short chilling duration reduces 
illediate weight losses and thus improves the first transfor1ation output 
(+ 0.50 1 on an average>. Relationships between losses dur1ng chilling 
and losses during storage are reported on figure 3. 

Nevertheless. this method transfers fluid exudations to storage 
period ; 1atter transfers outside of prepackaged product thus entail a 
strong surface humidity favourable to the development of contamination 
germs. restricting meat storage. 
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FIGURE 3 
Veigbt ~osses of carcass Cl) 
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IIEAT QUALITY OF RAIIIT 
11. EFFECTS OF CHILLIIG AID STOIAGE COIDITIOIS 

01 CAICASS SHII.AGE AID MUSCULAR pll 

OUitayoan J .• De1us D•ntelle 

Laboratoire de lecherches sur l'Elevage du Lap1n - JIRA 
B.P. 27 - 31326 CASTAIET TOLOSAI Cedex. Fr•nce 

The influence of ther•al conditions on carcasses lpre-chi111ng 
at 14'C. chilling at 3'C, storage at 2'C during variable durations) IPon 
the acidification of L. dorsj •uscle and 1atter transfers is studied. The 
experi•ent deals with 190 •ale rabbits of INRA 9077 strain. 11 weeks lld. 
The depletion of energy reserves and thus the acidification of L. dll~ 
•uscle is encouraged by carcass storage at 14'C before chilling at 1' 
and by long chillings. After a chilling of 21 hours. L. dorsj pH •uscWI 
which is then of 5.70 on an average, does not change during storage wh.a 
this one is li1ited to 46 hours. Three quarters approxilately of 1att~ 
transfers registered during chi111ng and storage stages 13.4 1 of co11eri 
cial carcass weight) happen during chilling. A short chilling 15 h) redu~ 
ces carcass shrinkage but increases surface hulidity of entire1y prepa­
ckaged carcasses. 

QUALITE DE LA VIAIDE DE LAPII 
11. EFFETS DES COIDITIOIS DE REFRIGERATIOI ET DE STOCKAGE 
SUR LES PERlES DE POIDS DES CARCASSES ET LE pH JIISCULAIRE 

Ouh•youn J .• Delaas Danielle 

L'influence du régi1e ther1ique i1posé aux carcasses (préréfri­
gération a 14'C, réfrigération a 3'C, conservation a 2'C pendant des du­
rées variables) sur l'acidification du 1uscle L. dorsj et les transferts 
de 1atiére est étudiée. L'expéri•entation porte sur 190 lapins 1iles de 
souch~ INRA 9077 agés de 11 se•aines. L'épuise.el'!t des réserves énergéti­
ques et, par conséquent, l'acidification du •uscle L, dorsj est favorisé. 
par le •aintien des Garca•ses a 14'C avant réfrigération a 3'C et par des 
réfrigérations longues. Aprés 21 heures de réfrigération. le pH du 1uscle 
L dorsj, qui est alors en 1oyenne de 5,70. évolue peu au cours de la 
conservation lorsque celle-ci est li1itée a 46 heures. Les trois quarts 
environ des transferts ~e latiere observés au cours des p~ases de réfri­
gération et de conservation 13,4 1 du poids de la carcasse co.aerciale) 
ont lieu pendant la réfrigération. Une réfrigération breve 15 h) réduit 
les pertes de po1ds au ressuage 1ais accroft l'hu•idité de surface·des 
carcasses entiéres conditionnées. 
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