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EFFECT OF DURATION OF FEED WITHDRAWAL AND OF TRANSPORT ON THE SENSORY QUALITIES OF VEAL
X. FERNANDEZ, G. MONIN, J. CULIOLL, I. LEGRAND* AND Y. QUILICHINT*

INRA, Station de Recherches sur Ia Viande, Theix, 63122 Saint-Genés Champanelle, France
* Institut de I'Elevage, Route d’Epinay, 14310 Villers Bocage, France

OBJECTIVES

Veal often shows excessive losses during cooking and associated defects in Juiciness and tenderness (Monin, 1993). The causes of such
defects are partly identified. They include too fast chilling, the use of beta-agonists and insufficient ageing (Monin, 1993). Little is
known, however, on the influence of preslaughter conditions which are likely to have significant incidence on the eating qualities of veal
through their effects on the rate and extent of post mortem pH fall. Recently, Guignot et al. ( 1994) found strong positive correlations
between ultimate pH, manipulated by preslaughter injection of epinephrine, and sensory qualities of veal. The present experiment was

designed to assess the possibility of manipulating ultimate pH, and subsequently sensory qualities, by varying preslaughter conditions in
calves.

muscles by diffraction of a laser beam as described by Cross ef al. (1
carried out as described by Lepetit ef al. (1986). The samples were co
a water-bath at 75°C. Cooked samples were submitted to one sinusoi
the maximum stresses (Ko and Kg0) were recorded. Before Sensory a;
of 70°C. Samples were taken before and after cooking for the determ
matter, respectively). Tenderness, juiciness and flavour were estimate
a 100-point scale (0: very bad, 100: very good).

980-81). Rheological measurements of myofibrillar strength were
oked up to core temperature of 70°C in a microwave and 30 min in
dal compression cycle (at compression ratios of 20 and 80 %) and
nalysis, the samples were cooked in an oven at a core temperature
ination of dry matter (referred to as raw dry matter and cooked dry
d by a trained panel of 12 members during comparative tests, using

TABLE 1- EFFECT OF PRESLAUGHTER CONDITIONS ON VARIOUS TRAITS IN

SEMIMEMBRANOSUS AND LONGISSIMUS
MUSCLES (mean + SEM)
Time since last feeding (T, LF)® 11 h 1h Significance levels ¥
Transport duration (TD) 11 h lh 11h 1h TLF D TLFxTD
Semimembranosus
pHy, 6.60 £ 0.02 6.56 +0.02 6.57 +0.02 6.55 + .04 NS NS NS
PH,g, 34610.02% 5424001 545+005%® 547+0.0]° NS NS p<0.05
Drip loss (%) 4.56 +0.68 4.60 +0.58 5.17 +0.57 4.00 +0.52 NS NS NS
Sarcomere length (pm) 1.71 +0.03 1.69 +0.03 1.69 £ 0.02 1.75 £ 0.03 NS NS NS
Cooking loss (%) 28.6+0.6° 285+0.5® 27.5+0.4° 274+0.7° p<0.05 NS NS
Raw dry matter (%) 24.1 + 0.1 242 +0.1 24.6+0.1 242+0.2 NS NS NS
Cooked dry matter (%) 33.3 + 0.3 33.4+04 341403 33.6+04 NS NS NS
Ko (N/em?) @ 280+ 1.8 247413 28.8+1.8 264+ 1.4 NS p<0.10 NS
Kgo (N/cm?) @ 128 +4° 114 +3 % 123+3%® 109+3° NS p<0.001 NS
Longissimus
pH,, 6.59+0.02%  6.52+0.02° 658+0.02° 651+002° NS p<0.05 NS
PHyg, 5.43 +0.01 5.41 +0.01 5.45+ .04 5.41 +0.01 NS NS NS
Drip loss (%) 417£0.59%  541+055° 354+038° 411 £0.47%"  p<0.10 p<0.10 NS
Sarcomere length (um) 1.59 + 0.06 1.72 +0.08 1.63 + .08 1.71 £0.04 NS p<0.10 NS
Cooking loss (%) 27.6+0.6° 27.7+05° 26.6+09° 262+0.6° p<0.05 NS NS
Raw dry matter (%) 23.9+0.1 242402 23.8+0.4 24.1+03 NS NS NS
Cooked dry matter (%) 32.5 + 0.4 329403 324405 33.0+0.4 NS NS NS
GP (umol/g) @ 183+6° 206+7° 190 +7%® 203 +7% NS p<0.01 NS
K, (N/cm?) @ 212+1.7 220+16 229+ 1.6 21.0+1.8 NS NS NS
Kgo (N/cm?) @ 11146 106 +7 103 +9 95+5.6 NS NS NS
n=12 per treatment - ', time between the last milk feedin

g and loading for transport to the slaughterhouse - ¥/, NS, p>0.10
% > K59 and Ky, maximum stress during compression of samples at compression ratios of 20 and 80 %, respectively - @), glycolytic

potential, GP= 2([glycogen] + [glucose] + [glucose-6-P]) + [lactate], expressed as umol lactate/g fresh tissue - *°, different superscripts
indicate significant differences between means (p<0.05).
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system (SAS, 1989). The model included the following effects:

Analysis of data was carried out using the GLM procedure of the SAS
d the interaction between the two last effects. When appropriate,

Sla . y : ;
me‘lghter day (replicate), time of feed withdrawal, transport duration an
A0S Were further compared using Duncan’s test for multiple means comparison.

RESUL TS

ignthe.SM muscle, long transport duration was associated with significantly inc.reased ultimate pH qnly in the group which experieqced

incrg tlrf‘e of feed withdrawal (Table 1). However, this effect was of low magnitude (+ 0.04 pH uplt). Regard.less of‘trapfpon dl\lratlon,
®asing time since last feeding induced a significant decrease in cooking loss. Transport duration had a highly significant effect on

~YOfibrillar strength at the compression ratio of 80 %: calves which experienced long transport showed increased myofibrillar strength

3 ®mpared to short-transported animals. In the group which has been fed 1 h before loading, the animals transported for 11 h showed

s?gniﬁcantly lower sensory evaluated tenderness than those transported for 1 h (Table 2). Short transport was associated with

]gmﬁCantly higher overall acceptability. The effect of transport duration on juiciness and flavour was close to significance (p= 0.08).

ISBLE 2. EFFECT OF PRESLAUGHTER CONDITIONS ON THE SENSORY QUALITIES OF SEMIMEMBRANOSUS AND
< NGISSIMUS MUSCLES (mean + SEM)

7 7
Significance levels )

€ since last feeding (TLF)") 11 h Ih
9nsport duration(TD) 11 h 1h 11h Ih TLF D TLFxTD
T Semimembranosus

“Mdemess 53+2° 5842 53+2° 602" NS p<0.01 NS

\ Ciness 50 +2 54+ 1 50+ 1 53 +2 NS p<0.10 NS
o Vour 56+ 1 5741 56+ 1 58+ 1 NS p<0.10 NS
Verall acceptability 53 +2° 58+1° 53+1° 58+1° NS p<0.001 NS
T Longissimus

“derness 54+2° 617" e L b NS p<0.05 NS

| Ciness 5241 54+ 1 5342 56+ 2 NS p<0.10 NS
Ola"‘)“r 57+1 56+ 1 56+ 1 57+ 1 NS NS NS
~erall acceptability 51 + 1 53+1 5242 5542 NS NS NS

¥ NS, p>0.10.

n§ 1 . . . ~
ab 1_2 animals per treatment - \/, time between the last milk feeding and loading for transport to the slaughterhouse -
’dlfferent superscripts indicate significant differences between means (p<0.05).

n those transported

?Lnimals which have been transported for 1 h showed significantly lower pH at 4 h post mortem in the LL muscle tha
of low magnitude.

o 11 h, regardless of the time since last feeding (Table 1).Though significant, this effect (- 0.07 pH unit) was
“Bardless of transport duration, increasing time since last feeding induced a significant decrease in cooking loss. Glycolytic potential
3 higher in short-transported animals but this effect was significant only in the group fed 11 h before loading. Calves transported for

showed lower sensory evaluated tenderness of the LL than those transported for 1 h. However, this effect was significant only in the

Orggp of animals fed 11 h before loading (Table 2). The effect of transport duration on juiciness score was close to significance (p=

%?NCLUSIONS

effe Present results show that long transport is associated with decreased sen

sory evaluated tenderness in veal. In the SM muscle, this

€ct was also demonstrated for myofibrillar toughness assessed instrumentally. Long transport duration was expected to induce higher
5 Umate pH, due to muscle glycogen depletion, and subsequently increased tenderness as the results of Guignot er al. (1?94) would
ug_geSt. The reverse was found and multiple regression analyses (not shown) indicate that this effect could not be explained by pH
iation or by other factors assessed in the present study and usually influencing tenderness, such as contraction state (sarcomere

l
“ngth), water-holding capacity and water content of cooked muscle.
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