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Abstract— Objectives - European regulations have each country, such as the “Veaux d’Aveyron et du
recently set the veal calf maximum age at slaughteéo 8 =~ Ségala” in France, because of his Protected
months. Older calves such as the "Veaux d'Aveyronte  Geographical Identification. In order to answer to
du Ségala” in France are exceptionally allowed. Thaim  pranch professional and public organizations, two
of this study was firstly to define the constraintsto trials were led by Institut de IElevage (French

product older calves than the French “standard” 6 . ; ;
month-old animals, secondly to know the technical rad Livestock InStItUt.e) to study the peructlon of eld
calves than classical 6 month-old animals.

economical interests, and finally to check if the qoduct h : -
quality still suits the consumer. The aim of this work [3] which lasted more than 2

Material and Methods - Two trials of 56 Yyears was (a) to compare zootechnical and econbmica
Prim'Holstein male veal calves were run in research performances, carcass and meat qualities of calvés
station in order to compare French pre-ruminant ved or 8 months (b) to compare their carcass and meat
calves of 6 and 8 months. The “Veaux d’Aveyron et  qualities to those of “Veaux d’Aveyron et du Ségala
Sé.gala” were integrated _into the study as the oldes (9-month-old) and even of very young bulls or heife
animals marketed as veal in France. intended to be exported (10 to 11-month-old). Meat

Results - On the zootechnical level, the 8-monthal o Jiity was studied on commercial, nutritional and
calves grew up as good as 6-month-old calves. Cold :
organoleptic aspects.

carcasses weights reached 130-135 kg for the cortro
group, and 165-175 kg for the 8-month-old calves. he
oldest carcasses tended to be more coloured, fattand Il. MATERIAL AND METHODS
better conformed. The economic result was very
unfavourable within the 2008 context, and becausef o
the meat colour degradation. The 2-month extensioof
the fattening length did not lead to major changesn
meat characteristics other than the colour. “Veaux
d’Aveyron et du Ségala” meats often positioned

A. Animal origin

The 6 and 8-month-old calves were reared in the
Institut de I'Elevage research station in Le Rhed

themselves differently. then slaughtered by the industrial meat company
Conclusions - On a technical point of view the pre- Tendriade, both located in the western part of é&an
ruminant 8-month-old veal calves production could ke The “Veaux d’Aveyron et du Ségala” Label Rouge

possible without major meat quality degradation; (French official quality brand [4]) and very young
however problems linked to carcass redness and bulls and heifers were chosen at random among those
breeding buildings organization arose. slaughtered in the Bigard abattoir located in @astin

the production area of such specific animals (south
part of France). These veal meats are placed betwee
white (veal) and red (beef) bovine meats indeed.

Keywords— Veal calves, Age, Meat quality

I. INTRODUCTION _ N _
B. Breeding conditions at the station

Recent European regulation [1, 2] applied sincg Jul
2008 defined at last the veal calf maximum age at The study was made up of 2 consecutive
slaughter as 8 months in the European CommunitgXperimental trials, each one aimed at comparirg tw
However older calves are exceptionally allowed bygroups of 28 Prim’Holstein male veal calves:
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- the control group of about 6-month-old animals, Finally meat characterizationcompared the 2
considered as the archetype of the current Frendfation-animal groups for the first trial and 3 raal
production, fattened for 23 weeks with a carcasgroups for the second one (including the “Veaux
weight objective of 130-135 kg, d’Aveyron et du Ségala”). Each group consisted®f 1

- another group of about 8-month-old animaldo 18 calves, depending on the meat studied
which is the higher limit of the new veal generaome  parameters:

(except for PGI), reared during 32 weeks, with an - m. rectus abdominisieme iron and total iron
estimated carcass weight objective of 170-180 kg.  content assay,

All in all, 112 calves were housed in collective 5- - strip loin (n. longissimus dorkiultimate pH
animal pens on slatted floor (1,8° per calf). They measurement and colour evaluation (sensory and
were fed with a milk replacer as follows: instrumentally) after 5 days of aging,

- from day 1 to day 48: starter feed including 50% - strip loin roast comparative eating quality
powdered skimmed milk, assessment by a 12-member trained panel in order to

- from day 49 to slaughter: milk substitute grower-describe tenderness, juiciness and flavour,
finisher feed without powdered skimmed milk. - veal cutlet lipid content and fatty acids

Grain-based diet was once or twice a day manuallgomposition based on then. longissimus dorsi
supplied from bucket to reach daily intakes ovemtramuscular and inter-muscular relative fat catde
250 g.

D. Statistical analysis
C. Controls
Data analysis was conducted to characterize and

Controls firstly concernedootechnical parameters compare each animal group in pairs. Every trial was
for calves bredt the research station individually processed. Variables were analysed by

- every 4 weeks weighing and hematocrit, using the MEANS and MIXED procedures of SAS

- individually and daily recording of milk replacer software. An exploratory approach was chosen, as
intakes, as well as disease symptoms and possildatistical tests were not adjusted for the test

treatments. multiplicity. 2 various letters on the same linghin a
Slaughterhouse registrations relative to thesdrial mean a statistical significant differencevee¢n 2
animalsincluded: animal groups (P < 0.05).

- carcass weighing and grading (colour assessed at
the end of the slaughter line by an Institut déeliage
trained technician according to a 4-point scale),

- at the same timem. rectus abdominiscolour
measurement with a Minolta Chromameter CR-310.

And possible issues concerning 8-month-old veal Te extension of the fattening length until 8 menth
calves from their breeding to meat marketing wer€nge the final live weight compared to the control
noticed. . group. The average daily gains ranged betweer01,15

Other animal types carcassesere characterized jnq 1 235 g/day didn't differ significantly between
according to the following criteria: __animal groups, whatever the trial. Milk replacer

- slaughterhouse carcass features for the 18 "Veawynsumption reached the expectations; the whole die
d’Aveyron et du Ségala” studied in the second,trial ;55 ingested. 8-month-old calves real feed effiEs

- data collect on a large scale regarding the "Yeausnowed large differences between the two trialseto
d’Aveyron et du Ségala” and very young bulls/hafer ian the control ones in the first trial and upjsethe

intended to be exported. The aim was to deepen O0dicond one. Anaemia evolution didn't reach thel fina
knowledge through a realistic photograph of thes® t target of 23 hematocrit value for the 8-month-old

populations. This survey was conducted within theayes first trial (+ 3 points); but it was quitehieved
Castres slaughterhouse for 6 weeks of the firs©20Q,, yoth second trial groups.

half-year (from mid-February to mid-June).

. RESULTS

A. Main fattening results (Table 1)
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Table 1 Effects of calves fattening length extensia
fattening performances and carcass characteristics

consumer units. Meat colour remains a sensitive
criterion which must be under control for raw meat

Trial 1 Trial 2 marketing such as escalopes, grilled meats, cutlets
6 8 6 8

months months| months months Table 2 Annual raw margins according to the vedltgpe
Initial live weight (kg) 493a 451a 486a 4a( - -
Final live weight (kg) 234.6 a318.4 a 246.3a 31244 6 Trial é 6 Trial g
Global ADG (gfj) 1150 a 12204 1235a 118$ a months months| months months
Cold carc. weight (kg) 130.8 al73.7 b[ 133.7a 167.5 -
Ing. milk replac (kgicalf)| 313.0 a433.3a| 314.9a 43064 |Maket —price (€kgl ,75 585 | 481 467
Ing. solid diet (kg/calf) 62 a 132 & 62 a 137 a quotathn 08/10/08)
Real Cl (milk+solid diet) 1.77a 1.72h 166a 1f Lcostprice (€/kg) 459 456 451 471
Final hematocrit (%) 25.0a 27.1ja 235a 24ba Margl.n [carcass (€) 21 -124 40 -7
Dressing percentage (% 55.7a b546b 543a 538a Rotations/year (pens kept 2.01 1.48 2.01 1.48
Visual colour (1to 4) 235a 347p 233a 257 a cmplyfor2l days)
Conformation (1 to 18) 789a 825la 7.96a 8.43 pLMarge/carcassiyear (€) 42 -184 81 -1
Fatness (1 to 4) 285a 3.05/b 2.83a 3.05

a
C. « Veaux d’Aveyron et du Ségala » Label Rouge and

For each trial, cold carcass weights hierarchy€"Y young bulls/heifers carcass characteristics
between animal groups was the same as for the live
weights: between 130-135 kg for the control group., :
and9167-173 kg for the older gne. However, 6-rr?ont %egala » and more than 800 very young .buIIs/helfers
old calves were unlike 8-month-old ones for colourmtended to export were observed in Castres

(lighter), conformation (less conformed) and famesslaughterhouse. These _anlmals including _males and
(thinner) females were beef or dairy/beef crossed animalatMe

genetics showed through a carcass dressing pegeenta
of around 62%, a carcass grading mainly equal to U
for conformation and 2 for fatness. These bovines
Starting from the mean carcass characteristics amaostly reared by cow calf and finishing breedersewe
French market prices similar for both trials, theunlike 6 and 8-month-old station veal calves.
balance sheet showed positive raw margins for Both Otherwise, the Castres slaughter line observations
month-old calves groups, but negative ones for8the showed the important pigmentation of the “Veaux
month-old. Therefore, 2008 economical context (8'Aveyron et du Ségala” meat, according to a colour
October quotation) was not favourable to lengthen t grading around 4-/4=. On this point, the later dose
fattening period. to export young animals (colour grading equal to 4)
On the slaughter line and in the boning room .
carcass length made some steps more difficult ¢énd D- Meat Qualities
bleeding, dressing, carcass splitting, vacuum
packaging of some cuts), but was not insurmountable.
Only square ribs and veal loin implied marketingI
issues because of the weight and cost of individug

Approximately 1,200 « Veaux d’Aveyron et du

B. Economical approach (Table 2)

Meat colour (Table 3): Sensory evaluations,
nstrumental measurements and iron content assay
Ihowed a clear effect of animal group on meat ¢olou

Table 3 Effects of the fattening length extensiameeat colour and main eating characteristics

Trial 1 Trial 2
6 months 8 months 6 months 8 months “Aveyron”
Rectus abdominik* (lightness 0-100) 4792 a 43.00b 46.81 a 4425 41.38c
Rectus abdominiseme iron (mg/100g 0.45a 0.55b 0.37a 0.46 b 73 0.
Strip loin visual colour (1-4) 210 a 276 b 1.96 a 2.52b 3.74 ¢
Tenderness (0-100) 71.3a 61.9a 68.8 a 69.1a b38.3
Juiciness (0-100) 60.9 a 57.6a 46.4 a 50.5a 188.5
Flavour intensity (0-100) 55.8 a 53.5a 425 a 45.9 40.3 a
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Table 4 Effects of the fattening length extensiarveal cutlet fat content and composition

Trial 1 Trial 2
6 months | 8 months 6 months| 8 months  “Aveyroh”
Lipid content (%) 54a 7.2b 5.3a 43a 48a
Saturated fatty acids (mg/100 g) 2075 a 2725 a 2078 1686 a 2084 a
Polyinsaturated fatty acids (mg/100 d) 364 a 482 b 369 a 318a 228 b
C18:2n-6/C18:3 n-3 21.97 a 23.41 & 15.83 a 16.30 7.79 b

Slaughter age is mainly responsible for thébut deteriorates carcass characteristics (colour,
difference between 6 and 8-month-old veal calvas, bfatness) and worsens the economical result.
feed nature is also involved for the “Veaux d’Aveyr The veal calves collective pens appeared unsuitable
et du Ségala” which showed darker meat very close to this type of rearing (1.8 m2/calf). Except fdret
young bulls/heifers one [5]. This intense colourais colour, this study didn’t show major veal meat gyal
commercial disadvantage, but of nutritional valuthw changes: eating qualities, intra and intermusctdar
a bigger heme iron content, highly bio available. contents and compositions were both alike for & an
Eating qualities (Table 3)Whatever the trial, roast 8-month-old veal calves. The “Veaux d’Aveyron et du
strip loin comparative sensory testing didn't brimgg  Ségala” had a more coloured meat, with nutritional
noticeable difference between 6 and 8-month-oldssets, although an inappropriate cooking may have
calves: dairy 8-month-old veal calf meat still seein skewed the sensory testing.
to belong to “white meat universe”. On the othemdha
the_“Ve_aux d’Aveyron et du Ségala” were clearly ACKNOWLEDGMENT
distinguished by the trained panellists as muchther
raw appearance as for eating qualities: their darke This project was funded by Interveaux, FranceAgriMer
meat seemed very specific, probably partially dwe tand Interbovi Bretagne. Authors would also liketibank
an inappropriate cooking method ACTA Informatique, Bigard Castres, IRVA, Tendriade
Lipids composition (Table 4)6 and 8-month-old Chéteaubourg, and Institut de I'Elevage colleagues.
calf veal cutlets get similar lipid contents andtyfa
acids profiles (intra and intermuscular fats). 8athe REFERENCES
old calves didn't show a major and systematic
nutritional disadvantage. Both animal types gavé. Reéglement (CE) n°700/2007 du conseil du 11 juin
typical veal calf meats: lean, with relatively few 2007. J.0. de I'Union Européenne du 22.6.2007 at

saturated fats but badly adjusted polyunsaturattty f ?)t\t]plz_/.lgggsgl.g;!rggg.le.g(/)lb%gggieé\gmxuriServ.do‘?ur

act|.d3 with tg)g rrt1any oTsega;jG'zio C18:2n-6/C1B3 N3 commission of the European communities (2006)

ratio ranged between 15 and 4. L COM (2006) 487 final. 2006/0162 (CNS) at http:/feur
The “Veaux d'Aveyron et du Segala” clearly gy eyropa.eu/LexUriServiLexUriServ.do?uri=COM:20

differed for their fatty acid profile due to theedti 06:0487:FIN:EN:PDF

relative importance of solid and liquid feeds andite 3. Martineau C. Bertrand G. Legrand | (2010) Essais

ingested fat nature, especially coming from thekmil conduits a la station du Rheu. Caractérisationveasix

Their meats showed less PUFA than the other ortes bu  de boucherie de 8 mois. Cap Elevage, 43:30-3}1
a better composition with higher contents of pedfie 4. INAO (2011) Fiche Veau d'Aveyron et du Ségala at
rumenic acid and long chain omega-3 fatty acids. So http://www.inao.gouv.fr/public/produits/detailPratip

the previous ratio reaching hardly 8 was not famrfr hp?ID_PRODUIT=3422
the Euman health advice (Igess thgn 5) Normand J (2005) Couleur de la viande de veau et de

gros bovins. Note de synthése bibliographique at
http://www.inst-elevage.asso.fr/IMG/pdf/1361-
IV. CONCLUSIONS Couleur_de_la_viande.pdf

On a zootechnical point of view, extension of the
fattening length up to 8 months is technically jlules
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