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J i S u{61 ^  neirers: n  ana iu rirst call neiters: ruti) were slaugntered at 3b months ot age weighing bbo kg and b45
/  t̂hey ̂  SUrtlmer S a^er caFv'ng)- Heifers were raised in identical conditions after weaning (290 kg LW), wintered on maize silage and 
5 \  V  finiShPjri0dS’ t0 achieve the same average daily gain until artificial insemination at 26 months. At the end of the grazing V Elhpty |,( j  lndoors on a maize silage diet for 71 days before slaugther. Calves were weaned from first calf heifers 3 to 5 days

V '  fat J ,  U 0dy> hot rPilQC a n d  n f f a l  U tp irrh tc  wmrr* r l p f p r m t n o f p d  o t  d o n r r V itp r  T K p  rirrVit c i d p  n f  / 'ir p o p c o i-  ( O v  r7\ u ro o  d i r c o n l o dj ,,n ̂  and t30l^’ Flot carcass and offal weights were determinated at slaughter. The right side of carcasses (2 x 7) was dissected 
j,ir \ |,  L°ngiSsi e' Dry matter, pH, lipids, pigments (myoglobin), total collagen content and heat-labile collagen content were 

^ active US tfloracis (LT), Rectus abdom inis (RA) and Triceps brachii (TB). Protein and DNA concentration, lactate 
fot MEUSa) ^ erc determined

°1(w WltFl monoclonal antibodies against slow myosin heavy chain isoform. At days 1 and 8 after slaughter reflectance
< < >
f \ i l lrst calf h .̂ Carcasses ^an first calf heifers (+ 11  kg). Anatomical carcass composition remained unaltered by calving.
& 3 S ; " h a d fc," w  — * “ * “  .........—

^ anj °* °bserv ,̂1Cr’ atter -̂c*ay storage, differences in heme pigment concentration, colour characteristics and metmyoglobin 
ip f .' AFso, there was no significant difference in p o s t m ortem  ageing of meat between the two groups. Therefore,

on the Sem itendinosus, LT, RA and TB. Fiber type was determined using an immunological 
„ mtibodies against slow myosin heavy chain isoform. At days 1 and 8 after slaughter reflectance
tl)a .Urcrncnt were obtained on a cross-section of the LT and TB. The ageing of meat was studied on LT and TB, 
eav,-- 31 da>'s E 4 and 14p o st m ortem .

first ca
had less internal fat and a higher dressing percentage. Calving produced no consistent differences in nitrogen,

¡ng p. ,0r c°Uagen heat-labile collagen in the different muscles. Oxidative activity of muscle and fiber type seemed to be 
°hs er> after 8-day storage, differences in heme pi

catt̂ lVlnS foil,°Wed by a 30-day finishing period have no major effect on carcase composition and muscle characteristics of

on

N
that have produced a calf has been suggested as a method to increase the efficiency of beef production

, V ° n  and C3̂  Fle'fers system before slaughter combines reproduction and meat production into one system. Performance, 
J"“ aS  at'ng quality results have been reported by Dumont ef a l (1987), Waggoner e t a l (1990) and Vincent e t a l (1991). 

*n§). Our .CCtS oF Parturition and calving on biological characteristics of muscles and meat quality (composition, colour,S
agej
*ts Ŝ stehi in °^ cct'ves were to evaluate the effects of pregnancy and calving on muscles characteristics and meat quality of 

an 1 mportant study on aging, pregnancy, parturition and lactation with female beef cattle.

ODS

J ’‘kq^n^^erp^^Shter measurements 
'■' i, '0 FCifc ,Flc time ofiSCd ^  = ^  from suckler herds after weaning in Limousin area of France. The heifers were 9 mth old and 

1%^ Per iot ^  PUrchase for the experiment. On the experimental farm (INRA-Le Pin au Haras) they were assigned to six lots 
S X ,° * l y  assi CCFUadzc hirthdate, initial liveweight and body measurements (conformation score and skeletal development), 

r'kfT^Shter afoCd to treatments- The six treatments were for the heifers slaughter at 24, 32, 36 or 43 mo of age and, for the 
tajs ahd the m° aSe iust aftcr calving or at 43 mo of age after suckling of the calf. This paper involved with the group *ti,, > l v i n  idcnSrouP of first calf heifers (FCH n=10) slaughtered at 36 mo of age.

nyd,Ca conditions after weaning, wintered on maize silage and grazed during summer periods, to achieve the same
dav°r day art'Ecial insemination at 26 months. At the end of the last grazing season, they were finished indoors on a 

the S avr-r.S eForc slaugther. Calves were weaned from first calf heifers 3 to 5 days after calving. First calf heifers were 
\ j at Is^Pty bod Se after calving.

^ e>ght, the hot carcass weight, the weight of fat depots in the 5th quarter were measured. The carcases were 
e>Fat and h dlCn Were cooFccF at +2°C until 24 h post-mortem. The right side of carcasses of 7 animals per group ■°ne to determine the anatomical composition of < I was

: carcass.

\ \ S o n
\ f ÊlaSs ^ the

..1 day D] ° racis (ET), R ectus abdom inis (RA), Triceps brachii caput longum  (TB) and a sample of Sem itendinosus

Ml] )y C'Cctrodc The following measurements were carried out on a section of LT, RA and TB. The pH was measured at 
hiethod f'V matter content was measured by oven-drying at 105°C during 24 h. Total pigments (myoglobin) content 

°f Hornsey (1956). Collagen content was assesed throught the determination of the hydroxyproline content
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according to the method of Bergman and Loxley (1963). Collagen solubility was determined after a 2 h-heat treatmentin |uljf 
subsequent measurement of the residual insoluble collagen content. Solubility was expressed as the percentage of 
(total minus residual) in total collagen. Total lipids content was determined by refractometry according to the procedure o 
Protein (Lowry e t al, 1951), DNA concentrations (Labarca and Paigen, 1980), lactate dehydrogenase activity (Ansay, 
on the LT, RA, TB and ST. Fiber type was determined using an immunological determination (ELISA) with monocio 
slow myosin heavy chain isoform ( Picard e t a l, 1992).
-C o lo u r  m easurem ents: The steak was layed down on a fibreboard tray and overwrapped with PVC meat grade fife®' ^ $  
were obtained with a Uvikon 860 spectrocolorimeter. Colour coordinates were calculated in the CIE 1931 system* at 
during 9 days p o s t m ortem  (or day D9) at 3°C. The results were expressed as lightness (L*) and redness (a*) in the CIE 
colour space. Metmyoglobin content was mesured according to Krzywicki (1979).
-D eterm ina tion  o f  p o s t m ortem  ageing: 1) M uscles. LT and TB muscles were removed lh after slaughter, divided ’ Sui
D a c k e d  a n d  im m e d ia t lv  stnreH in w a te r hath at 1 V :P  fr*r ID h then at I The, mVOfi ipacked and immediatly stored in water bath at 15°C for 10 h, then at 2°C. 2) M echanical M easurem ents. The my0“-  
meat was determined in compression using the method of LEPETIT and SALE 1985. For that, meat samples (L = 15 ^

jcf'

cm) were submitted to a 20 % compression at a 10 Hz frequency. The applied strain was perpendicular to muscle fi 1̂®y f <
ainanoccured in the direction of muscle fibres. Mean values of the maximum stress were obtained from 10-12 determ 

were made at days 1,4,14 p o s t mortem.

Statistical analysis o f  d a ta : The results of empty body weight, carcass composition and muscle characteristics were.SU ^ of ̂  
analysis of variance by GLM procedure (SAS, 1987). Least significant difference values were used to test the signifi 
between the mean treatment values.

RESULTS AND DISCUSSION
,(H>*

E m pty body and  carcass com position. The heifers were slaughtered at 36 mo of age at 668 kg liveweight for heifers P  ^  
for first calf heifers group (FCH) after a 71 day finishing period (Table 1). Dressing percentage and carcass 
between the two groups according to slaughter weights. Empty body fat was similar H=18.2 % EBW vs  FCH=1 '̂ off'J| 
group showed a lower, but no significant, proportion of carcass fat (19.9 vs 20.3 % carcass wt) and a higher Pr°P°\,[e 
(4.7 vs 4.0 % EBW) than FCH group. Pregnancy have slighty reduced final live weigth, carcass weight and mû  ^  
without modified significantly the body and carcass composition. These results agree with others studies (Vincefe 
that once-calved heifers can produce carcasses of similar composition than those from nonpregnant heifers.

Treatment Heifers First calf heifers
Number of animals 12 10
SlaughterSlaughter age (mo) 36.0a (1.0) 35.8(1.4)Liveweight (kg) 668 (37) 645 (45)Empty body weight (kg) 588 (31) 566 (43)Hot carcass weight (kg) 400 (21) 389 (30)
Body and carcass compositionCarcass muscle (kg) 272 (14) 263 (18)Carcass fat (kg) 79.5 (10.4) 78.9 (13.6)Carcass bone (kg) 47.8 (3.4) 46.5 (3.7)Five quarter fat (kg) 27.6 (4.4) 22.5 (5.3)Empty body fat (kg) 107.1 (12.8) 101.4 (17.9) 1

'  '  . hydf0f  ^ f / 1'P H  and  chem ical com position o f  m uscles (Table 2). The pH at day Dl, the contents in dry matter, myogl°bl*’sClesE‘’(,fP lipids, and the collagen heat solubility were not significantly different between the two groups Of heifers in the m lack of any consistent effect of pregnancy and calving on muscle proximate composition is consistent with (1987) and Bailey et a l. (1991) in maiden and once-calved heifers compared at the same age.

Treatment
PH

Longissim us thoracis 
R ectus abdom inis Dry matter (%)
Longissim us thoracis  
R ectus abdom inis Myoglobin (mg/g) 
Longissim us thoracis 
R ectus abdom inis Triceps brachii

Heifers First-calf heifers P

5.5 (0.1) 5.5 (0.1) NS5.7 (0.0) 5.7 (0.1) NS
26.3 (0.5) 26.1 (0.7) NS
26.1 (0.5) 25.8(0.5) NS

5.98 (0.41) 6.09 (0.32) NS5.40 (0.30) 5.40 (0.42) NS
6.68 (0.83) 6.71 (0.77) NS

\
V
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ltd
dP,

Tablc 2 (c o n tin u e d )

N T

y& 7 S ne(mg/g)
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C°llasenu/f/owm«

C l , eat M o b ility  (% )
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w ;^ fficient di
«¿¡?Rar-

N ^ efflcient 0 9
, T̂ h usthoraciscfe'i

lln percentage Dl
Trirlt simus thoracis

/
^ ¿ K rcentageD9

lĈ b ra c h t  S

A l l  (58) 395 (46) NS563 (68) 602 (72) NS
20 (10) 18(8) NS16(4) 17(6) NS

3.7 (0.7) 3.0 (0.8) NS
15.4(1.9) 15.8(2.3) NS14.5 (1.3) 14.6(1.7) NS
15.8(1.7) 16.4(1.3) NS12.2(1.5) 12.0(0.6) NS
17.3(1.4) 17.4(1.9) NS19.7(2.0) 19.9(2.4) NS
24.6(2.9) 25.1(1.1) NS30.6(4.2) 31.3(3.3) NS

S f r c o ncenfr. ;----------- -----------------------------
i^,J 0sv ^Cent at‘° n s a n d  f i ber tyP6 - (Table 3). Fist calf heifers had a higher protein concentration (P< 0.05) than heifers in LT, 

2  '1 FQj thratl°n in muscles of FCH group was smaller than those of H group. So, the ration Proteins/DNA was significantly 
^.^Uy in 5 "r J" ^  S1011? f°r *he f°ur niuscles. Lactate dehydrogenase activity in FCH muscles appeared to be smaller than in 

JOr(a to have a ,A P<0 05)- Muscles of FCH had a smaller proportion of slow myosin heavy chain than muscles of H group. 10n0f TT_ . ™8“er glycolytic metabolism but also a higher nrnnnrtinn n f  elnw mvncin Thic K,,
¡VC i!

: a h' K -----  --- ---  in-avy wiam mail liiubcicb U1 n  gTUUp.?** of Ha tjja j Cr glycolytic metabolism but also a higher proportion of slow myosin. This can be explained by a relative 
C' typeV'h flbCr tyPe in FCH muscles- These results desagreeded with those of Young and Foote (1984) which reportedln fih fy  ^  _______ __ _____ 0  — m. .y f.lllVIi 1VJ/U11VU^anr.,... ,e etween cows and heifers. Our study suggests modifications of protein content and metabolic activity of musclency  and calving.

ĥ|e jl: Effect of1 Pregnancy and calving on protein content, DNA concentration and fiber type of muscles.
Heifers First calf heifers

W S S * 8 «  m u s c le )

) M L h.rc,chu
‘m inis

sus

^ ^ Z iS s o M >
'¿lci ? h doniln"

k S t Z r i aChU

à

S ^ r a c i s

l > t % T
Tect Si >  th o ra 7s°Sin he3Vy Ch3inS 
sfepS b?oVinis

*“te M achH 
ndl*osus

203a (16) 215 (10) 0.05196 (12) 218 (14) 0.001193 (6) 214 (13) 0.001204 (18) 202 (23) NS
437a (59) 355 (70) 0.001482 (86) 397 (92) 0.05464 (73) 418 (86) NS440 (79) 364 (62) 0.05

145a (7) 143 (18) NS135 (12) 128 (13) NS145 (26) 130 (14) NS156 (20) 139 (16) 0.05
39a (13) 31(7) NS40 (9) 35(5) NS32 (9) 31(7) NS11(3) 10(2) NS

X jV ,
K N i ’ 1'

eans I

ien_ 'Va«

V ( f\

stan3ard error).
s Ô

58 4W that.r a  was richer in Pigment content than LT (P<0.05) for H as for FCH, this result agreed with previous 
he (]ec ° difference in pigment content was observed between F and FCH. Meat colour stability during storage 

‘̂ O.qqY significCreaSe *n redness and the increase in metmyoglobin percentage. For redness coefficient, between Dl and D9, it 
Tb js rr|lnt decrease for TB (P<0.001) and no decrease for LT. At D9, the metmyoglobin percentage was higher in TB 

krp"~ w °re ox'dative and more colour labile than LT (Renerre, 1984). However and whatever the examinated colour as noted between heifers and first calf heifers.
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if v f t f Sa first ca*11D eterm ination o f  p o st m ortem  ageing. There were no differences in the myofibrillar strength between heifers and 1»  ̂
the muscle and the time p o st m ortem  considered (Table 4). As fully aged meat have given values of strength about
were nearly aged after 14 days at 2°C wheras TB muscles were not aged in the same conditions.

Table 4 : Effect of pregnancy and calving on the myofibrillar strength of raw meat
Treatment Heifers First calf heifers

Myofibrillar strength (N/cm2) 
Longissim us thoracisDay 1 33(7) 34(5) NS

Day 4 25(7) 23(6) NS
Day 14 14(2) 12(2) NS

Triceps brachiiDay 1 42(4) 44(3) NS
Day 4 37(2) 39(1) NS
Day 14 18(4) 20(2) NS

CONCLUSION I m

It was concluded that first calf heifers produced the same carcass weights than those of heifers with the similar 
myoglobin and lipids contents of muscles revealed no differences between first calf heifers and heifers. The most 
the higher protein content of muscles and the more oxidative activity of fibers from first calf heifers group-

I Wcolour characteristics and on p o s t m ortem  ageing of muscles. odu^ ^
The results support the conclusion that first calf heifers produce carcasses and meat of a similar quality to that Pr ^
results will be reported further with the effects of aging of heifers and calf suckling. They allow to preclŜ  ̂eCOoi0#
characteristics of muscles which are related to the high quality meat in beef. They will also quantify the technical a® relat|1 
of the various beef production systems from females. Lastly, they will contribute to the improvement of the PrC 
meat qualities.
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