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I nfluence of whole milk in diet of growing fattening Belgian Blue bulls on animal performances

and on fatty acid composition in subcutaneous, intermuscular and intramuscular fats.

Hornick, J.L., Clinquart, A, Van Eenaeme, C., Dibk,and Istasse, L., Animal Nutrition, Veterinary
Faculty, University of Liege, Sart-Tilman B43, 400i@ége, BELGIUM.
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Abstract Hornick, J.L., Clinquart, A, Van Eenaeme, C., @ér S. and Istasse, L. Influence of milk
in diet of growing fattening Belgian Blue bulls animal performances and on fatty acid composition
in subcutaneous, intermuscular and intramuscutar fa

The use of milk as component of a fattening dietlfolls was studied in an experiment carried-out
over 2 years with Belgian Blue bulls. The animatighted 305 kg at the beginning of the experiment.
In all, 15 bulls were given a control concentraaéiening diet (control group, CG), while 11 others
were fed concentrate plus 6.5 to 11 | whole milk gy according to weight or age (milk group, MG).
The fattening period lasted for 174 and 181 d retdgely in groups CG and MG. The MG-group had
a higher killing-out percentage (P<0.01) and thetmeas characterized by a lower b* value and a
lower dry matter content (P<0.1). Whole milk in tiet increased the proportion of shorter chain and
saturated fatty acid in fat (P<0.001) and redud¢edproportion of mono- and polyunsaturated acids
(P< 0.1). The extent of the changes were largesuibcutaneous and intermuscular fats than in
intramuscular fat.

Keywords: fattening bulls - milk diet - fatty asid



10

11

12

1. INTRODUCTION

In Belgium, diets for growing fattening cattle dr@sed mainly on sugar beet pulp or on maize silage.
Animal performances of Belgian Blue bulls weightiingm about 300 to 600 kg are characterized by
an average daily gain close to 1.47 kg/d and a ¢eedersion ratio of about 6.13 kg/kg (Minet et al.

1996). Various factors such as age, sex, use eftgrpromotors and slaughter conditions affect meat
production but the diet is also of importance (saéew by Monin, 1991). The scarce published data
relative to use of milk by-products in diets fotttéming cattle concern whey (Lehmann and Jans,
1993; Lehmann et al., 1993) but whole milk couldoabe used for such purpose, for example, in
farms in which milk production is largely over thelk quota. The aim of the present experiment was
to compare animal performances and meat qualit® igroups of fattening bulls offered either

concentrate diet or concentrate plus whole milk.
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2. MATERIAL AND METHODS

2.1. Animals and management

A fattening experiment was repeated over 2 yeath Belgian Blue bulls, double muscled type,
maintained in a free stanchion barn with part bddili@ors. Before the experiment, young animals
were previously offered a growing diet based onzenaind grass silage and a blend of cereals, dried
sugar beet pulp and dried lucerne. The animals wkem randomly allotted in groups and
progressively adapted to their fattening diet, mwgird 7 d transition period. The first year, tenlsul
were used. One group of 7 (control group, CG) weasrga concentrate diet based on sugar beet pulp
and supplemented with cereals, soya-bean mealiaseet meal (table 1). The second group of 3
(milk fed group, MG) were fed 6.5 to 11 | whole kniber day according to weight or age plus
concentrate based on sugar beet pulp but with @&rlgwoportion of soyabean meal, so that the
theorical nitrogen intake on a metabolic weightifasas equal in control and in milk fed groups.
Milk was offered ). The animals used in the predgat were offered milk in bucket, one time a day
at 0800h , during the whole fattening period. Millas offered restrictively so that animals were
always able to drink the given amounts. The seg@at, 8 bulls received the control fattening diet
and 8 bulls the diet with whole milk. Barley stravas fed in a hay rack and feed was always offered
by group on an ad libitunbasis. At the end of the experiment, the bullsenslaughtered in a
commercial abattoir, according to the degree afess$ of the animals, estimated by palpation of the

tail head, the loin and the rib area.

2.2. Measurements

Daily feed intake of the groups was recorded eamph ahd live weight once a month. Feed was

sampled four times for chemical analysis. At sldaghthe carcass weight was recorded. pH was

measured in the Longissimus thoraamiscle of both sides (7th, 8th, 9th ribs) 1, 2 ddpost

mortem using a Portamess 751 knick pH-meter (Knick Gréb8o, Berlin, Germany) with an Ingold
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"penetration” pH-electrode (Ingold AG, Urdorf, Zmérland). Two days after slaughter, the 7th, 8th
and 9th ribs were removed from the carcass. Theg @issected in order to separate lean meat, fat
and bones and to assess the composition of thassa(Martin and Torreele, 1962). Meat quality was

determined from a 2.5 cm thick cut of the LongigssnthoracisThe final pH was measured on freshly

cut surfaces, using the technique described abbve.HunterLab Labscan Il device was used for
objectively measuring CIE Lab brightness (L*) armloeir (a* and b*) 48hpost mortem The cuts
were weighed and stored during 5 days in a pldsig at 4°c. The pourcentage weight loss was
calculated in order to estimate drip loss. The wgge then used for cooking loss determinationy the
were heated in open plastic bags in a waterbatimgl®0 minutes at 75°C. After heating they were
cooled in cold tap water to room temperature, bagee drained and cuts were mopped gently dry
with paper tissue. The difference between raw azatdd weights was recorded as cooking loss, and
expressed as a percentage of the raw weight. WBrag&zler shear force was determined with a Lloyd

LR5K perpendicular to the fibre direction on 1.26 diameter cores obtained from the heated cuts.

2.3. Chemical analysis

Dry matter (DM), ether extract, crude protein, agatergent fiber, calcium (Ca) and phosphorus (P)
concentration of the diets was determined accordiogofficial procedures (AOAC, 1975).
Subcutaneous, intermuscular and intramuscular &t sampled from 7th, 8th and 9th ribs and the
lipids were extracted and saponified as describeddr Meulen et al. (1975). The fatty acid (FA)
composition of fat and milk samples was determibgdyas chromatography (Van Eenaeme et al.,

1965).

2.4. Statistical analysis

Data relative to animal performances, meat qualigt meat composition were statistically analysed as

a 2x2 factorial design (two diets, two years). Raters were analysed using the following model:



Yij = p+a; + B +apy + g, wherep = overall meang; = fixed effect of dietf; = fixed effect of
year,af; = interaction between diet and year effect, gpe random residual effects associated with
the n observations (~N[@]). Data relative to fatty acid composition of tfe were analysed as a
2x2x3 factorial design (two diets, two years, thfaelocation). Parameters were analysed using the
model: Yij = + a; + B + i +af; +ayi + By + € Wherep = overall meang; = fixed effect of diet,

; = fixed effect of yearyc = fixed effect of fat locationpf, ayyx and Byx are corresponding
interactions effects ang, = random residual effects associated with the remagions (~N[0g])

(Dagnelie, 1975).
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3. RESULTS

Fatty acid composition of milk and concentrate lias been measured only the first year of the
experiment. The milk fat was rich in palmitic anio acids while high concentrations of linoleic,
oleic and linolenic acids were found in the concaetdiets (table 2). The animal performance did no
differed between MG and CG (table 3). The initiaelweight and age was respectively close to 305
kg and 10 months in both groups, the length ofdlttening period was 177 d and the total live weigh
gain was close to 255 kg. The average daily gamsimilar in both groups at about 1.45 kg/d. Taking
into account milk consumption, the total DM intakas 1340 kg/bull and feed conversion ratio about
5.3 kg DM/kg. On the basis on a DM content of 18(Qand a protein content of 265.6 g/kg DM in
whole milk, the average daily protein intake wag6l.and 1.19 kg/d/bull in CG and MG.
Corresponding data for fat ingestion were respebticlose to 182 and 502 g/d. In such conditions,
fat concentration in diet corresponded respectit@.4 and 6.8% of total dry matter.

The slaughter and carcass characteristics are giv&able 4. There were no significant differences
between the 2 groups except that the killing-out@etage was significantly higher in MG than in CG
(P<0.01).

Table 5 shows meat characteristics in the contidl milk fed groups. The only difference between
the groups was a lower b* value in meat from MGQR% The DM content of meat in CG was
significantly higher (P<0.1) at 24.1% than in MG3(2%) (Table 6). There were no differences
between the other chemical components of meat,esgpd on DM basis (4.8% for ash, 81.6% for
crude protein, 4.1% for ether extract and 0.16%cFalesterol).

The FA composition of subcutaneous, intermuscutar iatramuscular fat samples are given in table
7. The most prevalent FA in beef fat were oleidmitic and stearic acids, with values respectively
close to 37, 29 and 19%. The total saturated fatig (SFA) content was significantly lower at
46.57% in intramuscular fat and higher in intermuiac fat (55.59%, P<0.001). Furthermore,
intramuscular fat was generally richer in polyunsated fatty acids (PUFA) at 18.07% and poorer in
monounsaturated (MUFA) (P<0.001). The overall dffet whole milk in a fattening diet was an

increase of the proportions of myristic, palmitiapalmitoleic acids (4.19 vs 3.00%, P<0.001; 29.66



Vs 26.97%, P<0.001; 2.87 vs 2.26%, P<0.001). Byrest) stearic, oleic, linoleic and linolenic acids
were decreased (P<0.1 for stearic and oleic a€ig8;001 for linolenic acid). The SFA proportion
increased by more than 2 % (P<0.001) and MUFA ddBA°decreased by about 1% (P<0.1). The
effect of milk was mainly found in subcutaneous amermuscular fat while the differences were
weak and generally not significant in intramuscular although the linolenic acid content was

significantly lower in MG.
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4. DISCUSSION

The performances of the bulls in the CG were ie lvith the performances observed with Belgian
Blue double muscle bulls offered a correspondirigifieng diet based on sugar beet pulp (Clingegrt
al. 1991; Minet et al., 1966).

Milk powder is occasionnally used with a high etiecy in diets for growing and fattening pigs
(Fevrier and Mourot, 1989; Morgan et al., 1989) ,aoficourse, widely used for veal calves. The
efficiency may be reduced in ruminants since mitkected into the rumen is fermented by microflora
with increased productions of volatile fatty acidsainly butyrate, and ammonia (Mayombo et al.,
1994). Apparently, milk feeding had no negativesef§ on animal performances in this experiment. It
must be noted that a partial closure of the oespgddagroove might occured in the animal of milk-
group, since the reflex could remain in mature nants for a long time when it is maintained (@
rskov, 1982; Mayombo et al., 1994). The animalgusethe present trial were offered milk in their
early age in bucket. They still displayed signsjwfenile excitement when drinking during the
fattening period nearly until the end of the perididis thus possible that milk transited at least
partially by the oesophageal groove in abomasunneder, the feed conversion ratio expressed as net
energy per kg ADG was worse for the milk-group canegl to concentrate group (P<0.001),
indicating a lower efficiency of energy utilisatiéor growth. Dietary fat supplementation for faiten
bulls is known to improve the average daily gainl &&ed conversion ratio, when fat incorporation
does not exceed 5% of dry matter (Clinquart etl®95). In this experiment, the enrichment of fat i
whole milk fed animals reached 6.6%. This may erplae lack of beneficial effect on animal
performance.

There were interesting effects of the incorporatiwh milk on the the Killing-out percentage.
According to Geay (1978), a concentrate diet indugeeater killing-out percentage than diet based i
large percentage of roughage, the changes beingciatedd with a larger digestibility of the
concentrated diet. Milk may be considered as alpigbncentrated feedstuff when expressed in DM

and thus, its high digestibility may have modifteé gut content of the animals. Milk supplementatio
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had no effects on the carcass composition, althaligtary fats are reported to increase body fat
deposition in growing cattle (Chilliard, 1993; Gimart et al., 1995).

The difference of meat yellow color (b* value) beem the two groups may be possibly ascribed to
the numerically lower ether extract content of tieat from milk-group.

The most interesting effects of the treatemenevedrserved on fatty acid composition in the carcass
The prevalence of oleic, stearic and palmitic asidéch accounted for about 85% of the total fatty
acids was in aggreement with values commonly aedefir ruminant fats (Clinquart et al., 1991;
Duckett et al., 1993). The larger concentratiofPfFA in intramuscular fat at 18.07% was probably
due to the extraction of phospholipids from theicural components of muscle cells, rich in linolei
acid (Duckett et al., 1993). Further support fas thypothesis is provided by the low ether extract

content of_Longissimus thoracef Belgian Blue bulls which was less than 5% in DiMthis trial

(Table 6). Clinquart et al (1992) reported valused to 3.0% with similar animals and 17.2% in
Holsteins. According to Scott and Ashes (1993)dbmposition of membrane phospholipids may be
changed by dietary manipulations. In the presemgesgment, milk lipids had weak effects on
composition of intramuscular fat although signifit@ffects on subcutaneous and intermuscular fats
were found.

The major characteristics of fat samples in MG $ulére an increase in short chain acids (myristic,
palmitic and palmitoleic acids), a decrease in lohgin acids (stearic, oleic, linoleic and linokeni
acids) and a global increase in SFA. Diets supphteaewith fat from animal origin, containing high
levels of SFA, are generally known to increasepttgortion of SFA in animal tissues (Clinquart et

al, 1995). Furthermore, the major changes of didttroccuring in the rumen are hydrolysis and
saturation (Palmquist and Jenkins, 1980; Zinn, 1888lay et al., 1992) so that PUFA are mainly
transformed in SFA and longer FA are shortenedceSimilk fat composition was very similar to that

of fat tissue, it was thus not surprising thatifiailk fed animals was enriched in SFA and shorter
fatty acids. One could also expect a larger progangl increase in stearic acid associated with the
ruminal saturation of oleic acid from the milk. &nthis was not observed, one has to hypothetate th
milk did not fall entirely into the rumen, avoidirigus the saturation. However, this would not aggre

with shortening of FA. But stearic acid absorbethim intestine is also partly desaturated to aeid



(Grummer, 1991; Enjalbert, 1995), reflecting a eoting mechanism allowing ruminants to deposite a
FA spectrum fairly constant in most circumstandées reason why weak differences in FA
composition in intramuscular fat was observed wadably that membran lipids, major constituents
of meat ether extract, are derived from the owrbal@process of the muscular cell, as opposed to

FA from fat depots, partly derived from dietary.fat

10
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5. CONCLUSION

It can be concluded from the present trial thatkniil fattening diet for cattle did not modify

significantly animal performances, carcass qualitd meat characteristics. The enrichment of thie die
with milk fat changed the FA composition in theaass by increasing the proportion of shorter chain
acids to the detriment of longer chain, and by cauy the unsaturation of fatty acids. These effects

were expressed to a larger extent in subcutaneawlmtermuscular fats than in intramuscular fats.

ACKNOWLEDGEMENT: IRSIA (Institut pour I'Encouragemede la Recherche Scientifique dans

I'Industrie et I'Agriculture, Brussel, Belgium)dsatefully acknowledged for financial support.

11



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

6. REFERENCES

AOAC, Official Methods of Analysis, 1975. Ed. W. Htz, 12th Ed. pp 139-151.

Chilliard, Y., 1993. Dietary fat and adipose tissmetabolism in ruminants, pigs, and rodents: a

review. J. Dairy Sci. 76: 3897.

Clinquart, A., Istasse, L., Dufrasne, |I., Mayomi#o, Van Eenaeme, C. and Bienfait, J.M., 1991.
Effects on animal performance and fat compositibrivad fat concentrates in diets for growing-

fattening bulls. Anim. Prod., 53: 315-320.

Clinquart, A., Van Eenaeme, C., Istasse, L., Kordak Baldwin, P. and Bienfait, J.M., 1992. Effect

of breed on lipid metabolism in growing-fatteningllb: 1l. Fatty acid composition in the carcasses.

Anim. Prod., 54: 496.

Clinquart, A., Micol, D., Brundseaux, C., Dufrasheand Istasse, L., 1995. Utilisation des matiéres

grasses chez les bovins a I'engraissement. Praah. A81 29

Dagnelie, P., 1975. Théorie et méthodes statissig@pplications agronomiques. Vol 2. Les presses

agronomiques de Gembloux. Gembloux. Belgique, dp 46

Duckett, S.K., Wagner, D.G., Yates, L.D., Dole#alz. and May, S.G., 1993. Effects of time on feed

on beef nutriment composition. J. Anim. Sci., 7A72-2088.

Enjalbert, F., 1995. Les lipides dans l'alimentatiles ruminants. 2. Particularités de I'utilisation

digestive. Revue Méd. Vét. 146: 383.

12



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27
28

Ferlay, A., Chilliard, Y. and Doreau, M., 1992. &ffs of calcium salts differing in fatty acid

composition on duodenal and milk fatty acid prafile dairy cows. J. Sci. Food Agric., 60:31.

Fevrier, C. and Mourot, J., 1989. Effect of fretake of cereals and cow milk on the provision of
energy and protein requirements and quality of Hgagts in growing pigs. Journées de la Recherche

Porcine en France., 21: 13-22.

Geay, Y., 1978. Dressing percentage in relatiorweight, sex and breed. In: Current topics in
veterinary medicine. Patterns of growth and develeqt in cattle. Ed. H. De Boer and J. Martin. pp

35-46.

Grummer, R.R., 1991. Effects of feed on the contjwysdf milk fat. J. Dairy Sci., 74: 3244-3257.

Lehmann, E. and Jans, F., 1993. Whey may alsod#éofsteers and fattening bulls. Landwirtschaft-

Schweiz, 6: 139-142.

Lehmann, E., Jans, F. and Charriere, J.D., 1993 Wvhay also be used for rearing and fattening

cattle. Rev. Suisse d'Agric., 25: 205-208.

Martin, S. and Torreele, G., 1962. L'appréciatierlalqualité des carcasses bovines par la décaupe d

segment tricostal 7-8-9. Ann. Zootech., 11: 217:224

Mayombo, A.P., Dufrasne, I., Clinquart, A., Hornick-L. and Istasse, L., 1994. Paramétres de
dégradation et de fermentation dans le rumen diEmsad'engraissement a base d'ensilage de mais et

de pulpes séchées complémentées ou non avec.ddnaitZootech., 43: 255.

Minet, V., Van Eenaeme, C., Raskin, P., Dufraspaesg |., Clinquart, A., Hornick, J.L., Diez, M.,dyombo, A.P.,

Baldwin, P., Bienfait, J.M., and Istasse, L. (1998 rformances, données d'abattage, qualité et commposle la

13



10

11

12

13

14

viande, approche métabolique et bilan économiquerablors de I'engraissement du taurillon BlanciBtellard:

résultat de 16 essai®ublication du Ministere de I'Agriculture et d#asses moyennes.

Monin, G., 1991. Facteurs biologiques des quatiga viande bovine. Prod. Anim., 4: 151-160.

Morgan, C.A., Whittemore, C.T. and Taylor, A.G. 899 Body composition and growth of young pigs

as affected by protein source and a growth proméAtg@m. Feed Sci. Techn., 24: 219-232.

@rskov, E.R., 1982. Protein nutritiorrirminants. London: academic press inc. LTD, pp 160.

Palmiquist, D.L. and Jenkins, T.C., 1980. Fat otdtion rations: a review. J. Dairy Sci., 63:1.

Scott, T.W. and Ashes, J.R., 1993. Dietary lipidsruminants: protection, utilization and effects o

remodelling of skeletal muscle phospholipids. AudtrAgric. Res., 44: 495-508.

14



10

11

Ter Meulen, V.U., Nordbeck, H. and Molnar, S., 19Tntersuchungen zur Morphologie und
Physiologie des perirenalen Fettgewebes beim Katbder Einfluss der Umgebungstemperatur auf
seine Funktion. 2. Mitteilung Methodik und Versuetgebnisse. Zeitschrift fir Tierphysiologie,

Tierernahrung und Futtermittelkunde, 35: 144-163.

Van Eenaeme, C., Bienfait, J.M. and Lambot, O.51%% détermination quantitative des acides gras

volatils dans le liquide du rumen par chromatogiam@n phase gazeuse. Ann. Méd. Vét. 109: 569-

584.

Zinn, R.A., 1989 Influence of level and source @dtary fat on its comparative feeding value in

finishing diets for feedlot steers., J. Anim. S6i7; 1038-1049.

15



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

RESUME

Hornick, J.L., Clinquart, A, Van Eenaeme, C., G@&nhS., Istasse, L. Influence du lait dans un régim
d'engraissement sur les performances zootechnigtida composition chimique de la graisse sous-&#an
intermusculaire et intramusculaire chez des taund|Bleu Blanc belge de type culard: L'utilisatab lait comme
aliment complémentaire d'engraissement a été &uwttiéz des taurillons d'engraissement de race Benc belge
dans une expérience qui s'est déroulée sur unedeédie deux ans. En année 1, 7 animaux ont regongentré
d'engraissement témoin (groupe témoin, CG). Sdptsont regu un autre concentré et de 6.5 a gllditipar jour
(groupe lait, MG) suivant le poids et I'age, trdisntre eux ayant regu du lait entier et quatreeaudu lait écrémé.
En année 2, I'expérience a été répétée avec 8rtérabB animaux recevant du lait entier exclusivemniea période
d'engraissement moyenne a duré 174 et 181 joupgctgement dans les groupes CG et MG. Il n'y aquasde
différences significatives entre les groupes cammetr les performances zootechniques, les cardaiées a
I'abattoir, les caractéristiques de la carcasske ¢4 viande, a I'exception d'un plus grand rendemi@battage dans
le groupe MG (P<0.01), d'une plus faible valeurebt'une plus grande teneur en matiére séche damsupe CG
(P< 0.1). L'incorporation de lait a augmenté lewtas en acides gras saturés et en acides gras equirtes chaine
(P<0.001), 'ampleur des changements étant pluxigredans les graisses sous cutanées et intermussjae dans

les graisses intramusculaires.

KURZFASSUNG

Hornick, J.L., Clinquart, A, Van Eenaeme, C., Gaitlst., Istasse, L. Milch im Jungbullenmast : Eféelauf
Tierleistung und subkutane, intra- und extramumlauFettzusammensetzueng.

Milch in der Bullenmast wurde experimentiert inevwnachfolgende Jahre in Belgische Blau-Weisze Builten.
Am erstes Jahr wurde an sieben Tiere eine Konkmiffuttermastration gegeben (Kontrollegruppe, KG)e
anderen erhalteten ein anderes Kraftfutter undy Kacpergewicht 6.5 bis 11 L Milch pro Tag (Milchgipe, MG);
drei Tiere bekommten Volmilch (VMG) und die Ubrigeer entsahnte Milch (EMG). Das zweite Jahr wareein
Wiederholung mit bzw 8 Tiere im Kontrolle- und 8 Molmichgruppe. Der gesammte Mastdauer war 174181d
Tage bzw. fur KG und MG. Die Tiere des Milchgrupg®itten eine héhere Slachtausbeute (p<0,01). Bair

dieser Gruppe hatte fast wesentlich niedrigere Wette und niedriger Trocknenmassgehalt. (p<O0,1).

16



1  Volmilchzugabe erhdhte signifikant das Anteil dersgttigten Kuzketten Fettsauren im Fett (52.65 @43,
2 P<0,001). Die Aenderung war groben im Subkutanesintermuskulares Fett dann im Intramuskulares Fett
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Table 1

Ingredients and chemical composition (with standardrs) of concentrate fed to control group andasfcentrate

fed to the milk-fed group (g/kg)

Item Control Milk supplement Whole milk
Feed ingredients (g/kg )

sugar beet pulp 420.25 462

barley 105 115

maize 90 99

spelt 65 715

middlings 95 104.5

soya bean meal 107.5 495

linseed meal 65 47

molasses 38 40.5

mineral mixture 14.25 11

Chemical composition (g/kg DM)

organic matter 927.6+5.8 930.546.1 973.6+1.5
crude protein 164.2+13.5 141.5+£10.6 265.6+10.9
ether extract 23.7£3.5 23.5+2.0 315.6+13.1
acid detergent fiber 204.1+37.0 215.7+24.2 0

Ca 10.5£1.6 10.4+0.2 10.7+0.6

P 4.7+£0.7 4.0+0.6 7.810.4

18



Table 2
Fatty acid composition of the ether extract fratiio concentrate fed to control group, in conceatfad to milk-fed
group and in milk (molar %)

Item Control Milk-fed Whole milk
C12:0 - - 3.27
C14:.0 0.6 0.53 11.8
Cl4:1 - - 0.94
C16:0 17.09 17.37 30.21
Cile6:1 0.67 0.56 1.62
C18:0 5.84 4.32 14.94
cis8:1 22.14 22.29 34.57
c18:2 36.32 39.01 1.44
C18:3 17.35 15.92 1.22

19



Table 3
Animal performances with standard errors of corgrolup (CG) and milk-fed group (MG)

Iltem Treatment Level of significance
CG MG
n 15 15
Initial age (months) 10 10
Initial live weight (kg) 309.4 +12.1 298.7 £14.1 NS
Final live weight (kg) 563.3 +11.3 556.3 +15.1 NS
Total gain (kg) 253.9 +105 2575 +12.3 NS
Fattening period (d) 173.7 £ 7.2 181.3 = 8.3 NS
Average daily gain (kg/d) 1.47+ 0.05 143+ 0.06 NS
Feed intake/bull
concentrate (kg) 1516.3 +53.6 1300.1 662 0.01
milk (1) 0 1356.0 +36.4
dry matter (kg) 1334.3 13475 NS
Feed conversion ratio (kg DM/kg) 5.33+ 0.20 5.30+ 0.23
Feed conversion ratio (Mcal/kg) 8.05+ 0.32 9.81+ 0.32 0.001
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Table 4

Slaughter and carcass characteristics with staretands of control group (CG) and milk-fed groupGM

Iltem Treatment Level of significance
CG MG
n 15 15
Slaughter characteristics NS
Weight at slaughter (kg) 560.3 +11.73 547.0£13.7 NS
Warm carcass weight (kg) 3609+ 8.3 360.0+11.0 NS
Killing-out percent. (%) 64.4+ 0.28 65.8+ 0.35 0.008
Carcass characteristics NS
muscles (%) 73.8+ 0.59 74.7+ 0.69 NS
adipose tissue (%) 13.7+ 0.52 13.2+ 0.51 NS
bone (%) 125+ 0.19 121+ 0.17 NS
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Table 5
Meat characteristics with standard errors of cdmgroup (CG) and milk-fed group (MG)

Item Teatment Level of significance
CG MG
n 15 15
Meat quality
pH after
2h 6.6 £0.05 6.5 £0.05 NS
4h 6.0 £0.05 6.1 +0.05 NS
48h 55 +0.02 55 +£0.02 NS
Color
L* 429 +0.71 42.8 +0.84 NS
a* 16.6 =0.38 16.5 +0.45 NS
b* 16.9 +0.19 16.8 +0.22 0.08
a*/b*  0.99 £0.02 0.98 £0.03 NS
Drip loss (%) 51 +£0.22 5.1 +£0.03 NS
Cooking loss (%) 255 +0.59 26.7 +0.69 NS
Peak shear force (N) 371 £27 419 +3.4 NS
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Table 6.
Chemical composition with standard errors of meanfcontrol group (CG) and milk-fed group (MG)

Item Treatment Level of significance
CG MG

n 15 15

DM (%) 24.1 +0.27 23.3+0.34 0.08

Ash (% in DM) 4.7 +0.08 4.86 + 0.09 NS

Crude protein (% in DM) 90.7£0.79 92.5+0.92 NS

Ether extract (% in DM) 4.5+0.58 3.6 +0.35 NS

Cholesterol (g/kg DM) 1.76 £0.09 1.49+£0.22 NS
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Table 7.
Fatty acids composition (molar %) of subcutaneausymuscular and intramuscular fat samples frontrob group

(CG) and milk-fed group (MG).

Fatty acid. C14:0 Ci6:0 Ci6:1 C18:0 C18:1 C18:2 :B18 Sat. MUFA(1) PUFA(2)

Main effects

Location

Subcutaneous 4.26a 30.28a 3.62a 16.81a 40.50a 9a 3.6.85a 51.38a 44.12a 4.53a
Intermuscular 3.69a 28.0lab 2.13b 23.75b 37.748br2a 0.85a 55.59b 39.87b 4.57a
Intramuscular 2.54b 25.99b 1.81b 18.14a 35.61b 8M.61.40b 46.57c 37.35b 18.07b

P>F 0.000 0.000 0.000 0.000  0.000 0.000 0.0 0.000 0.000 0.000
Group

CG 3.00 26.97 2.26 20.21  38.75 775 1.18 50.13 9640 9.51
MG 4.19 29.66  2.87 18.78  36.74 6.94 0.83 52.65 .639 857
P>F 0.000 0.000 0.000 0.067 0.066 0.115 0.0000.000 0.073 0.087

Interaction 0.057 0.4 0.094 0.78 0.039 0.98 0.53 D.02 0.046 0.111
(P>F)

Individual groups

Subcutaneous

CG 3.66a 29.02a 3.19a 17.40 41.62 411 1.00a 0&0.144.81 5.11
MG 5.17b  32.16b 4.26b  15.92 38.81 3.06 0.61b %8.243.08 3.67
Intermuscular

CG 295a 26.14a 1.84 24.7 39.09 425 1.025a &3.830.94 5.27
MG 470b  30.72b 2.51 22,55 359 3.01 0.61b 57.9@8.41 3.6

Intramuscular

CG 2.35 25.75 1.7 18,52 3555 14.88 1.51a 46.47 1437. 18.14
MG 2.78 26.31 196 17.61 35.69 14.40 1.24b  46.72 .67 17.98
SED (3) 0.48 1.49 0.35 1.99 1.93 193 0.15 157 2.10 2.27

a,b,c: values in a column with different subscripithin a studied effect differ significantly.
(1) MUFA: monounsaturated fatty acid

(2) PUFA: polyunsaturated fatty acid

(3) SED: Standard error of the differences
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