


H paana^HH b nonepenHux cbk3hx KOJUiareHOBux bojiokoh, bjih aranne na 
paCTBOpHMOCTB (Boccard et a i. , 1967).

Pa3JlHHHH, CBH3aHHUe CO 3peJIOCTLK) Tym, BJ1HHJ0T Ha Mummi C OTHOC0- 
TejlBHO BHCOK0M COqepsaHHeM KOJUiareHa (Semimembranosus,Semltendinosus 
H Biceps femoris ) b óojiBmet cTenera, neM Ha Mummi c OTHOCKTejiB— 
ho' HH3KHM conepsaHjaeM KojmareHa (psoas 0 l .d o r s i ) .  AHajiH30pyfl 
MHmiTH Longlsslmus 0 Semltendinosus MOmô HHKa K .p .C ., yÓHTOrO B 
B03pacTe 7,5 0 12 Mec., b onuiax no cKpemHBaHHio naTcrax jtByxqeJie- 
BUX nopofl 0 H6CKOJ1BK0X MHCHHX DOpOfl, Liboriuss«(l974) yCTaHOBHJl,
HTO yÖOÄHHÄ B03paCT 0K33HBaeT CHJIBHOe BJL0HK06 H¿ paCTBOpHMOCTB 
KojmareHa, b to epömh Ka k reHOTHn mbothux BJUineT, rjiaBHHM oöpa- 
3om, Ha KOjiBHecTBO KojmareHa b Mumiiax. *IeM raxe conepaaHae Kojma- 
reHa, TeM neraee CTaHOBHTCH mhco.

Pa3jiH0HH b MexaHHHecKHX CBotcTBax 03-3a KojmareHa MoryT yc0ji0- 
BaTBca pa3Ji0HHoK cTeneHBB coKpameHHH Munm, KaK noKa33Ji0 b 1976 ro- 
Äy Butson et a i. 0 k. a k 3T0 npoHJUiBCTpHpoBaHO Ha P0C.5 npHMeHH- 
TejIBHO K COnpOTHBJieHHB pe3aH0K.

B H B O Ä

B COBpeMeHHOfi MHCHOg HpOMHOUieHHOCTH 3$$eKT0BHOCTB MHCHOrO npo- 
H3BOHCTBa flOJIKHa ÓHTB CKOOpÄHHHpOBaHa C TpeÖOBäHHHMH HOTpeÖHTeJIH 
k KanecTBy Mnca. BeponTHO, cpexHKK jmaMeTp MumeHHux bojiokoh mhe-  
qu l.d o rs i K .p .c . CBH33H c HOKa3aTeJunJ0 KanecTBa Tynin 0 Mnca. 
CoqepxaHne BHyrpzMuaiehhoto rapa oÖhhho coKpamaeTCH, Korua m bot-  
Hux MHCHoro HanpaBJieHHfl pa3BOHHT TaraM oöpa30M, htoöh hobhchtb 
3$$eKT0BHOCTB HpO03BOÄCTBa MHCd, HO OHO, B0Ä0MO, H6 0MeeT ÖOJlBmO- 
ro 3HaneH0H c tohkh 3peH0H KanecTBa. Upa nsyneran KanecTBa pa3ji0n- 
hux Mumq TymH cxejcyeT yqejLHTB bh0M3H0 e oonepxaHHK) 0 pacTBOpnMOCTH 
KojmareHa.

B i b l i o g r a p h y
Beoh Andersen, B ., Th.Iykke, £. Kousgaard, L. Buohter, J. Wls- 

mer-Pedersen (1977). Growth, feed u tiliz a t io n , carcass quality, 
and meat quality o f Banish dual-purpose oa tt le . 453. Berething 
fra  Statens Husdyrbrugsfors/a. Copenhagen.

Blumer, T .n .(I9 63 ). Relationships o f marbling to the p a la tab lllty  
o f beef. J.Animal S o l., 22.771.

163



Boccard, R ., B .l. Dumont, 0.Schmitt (1967). Characteristiques du 
tissu con jongtif. 13. European Meeting of Meat Research Workeri

Bouton, P.E., P.V. Harris (1972). A comparison of some objective 
methods used to assess meat tenderness. J.Food Science,^, 218.

Dutson, T.R., R.L.Hostetler, S.L.Carpenter (1976). Effect of col­
lagen levels and sarcomere shortening on muscle tenderness. J. 
Pood Soience, 41, 863.

Liboriussen, T. (1974). Nogle objektive malemetoders egnethed t i l  
bestemmelse af okselySds m^rhed. Internal report. Department of 
Meat Technology, Royal Veterinary and Agricultural University, 
Copenhagen.

Loosli, J.K., H.H.Willians, W.E.Thomas, F.H.Iarris, I.A.Maynard 
(1949). Synthesis of amino acids in the rumen. Science, 110,144

May, L.M., M.E.Dikeman, R.Schalles (1977). Muscle histological 
charanteristios of beef cattle. J.Animal Scienoe, 4 4 , 571-580.

Melton, C.C., M.E.Dikeman, H.J.Tuma, D.H.Kropf (1975). Histoohe- 
mioal relationships of muscle biopsies with bovine musole qua­
lity  and composition. J.AnimalSoi., 40, 451.

Oddy, D.J., J.Yudkin (1969). An »valuation of English diets of 
the 1860'ies. Proceedings of the Nutrition Society, 28, I3A-I4A

Parrish, F .C .jr. (1974). Relationships of marbling to meat tender­
ness. Proceedings of the neat industry research conference.
AMIF, Arlington, ISA.

Prost, E., E.Peozynska, A.W.Kotula (1975). Quality characteris­
tics of bovine meat. I .  J. Animal Science, 41, 550.

Rhodes, D.N.(I973). Fatness of beef and eating quality. MRI Me­
morandum No. 15, Langford, U.K.

Ten-State Nutrition Survey (1972). V.Dletary. DHEW, Washington,
No. 72-8133.

Virtanen,A.I.(I963). Production of oows milk without proteins, 
using area and ammonium-nitrogen as the souroe of nitrogen and 
purified carbohydrates as the souroe of energy.Suomen Kemiste-

lektl, B36, 83.



Pe3jratTaTK HafimHemfi 3a MamaeS longissimue doral Tejía! H mojioshx Shkob 
saTOKoro K.p.o. flByxseaesoro KaapaBaeHaa 

(sana opeara e 3KasemiH HasMeEtcax KBaspaTos)

Tatíjuna I

'lacjio Î seT \ yoKMe Cojtep- Cpesmfl Koaase- Reame- K ojia se- Cosep- Baaro-
¡sísbot-  Maca3,1 ope3a ¡sarae saaMeip otbo otbo otbo naaae yaepra-
hhy no Bo- rapa, bojiokoh,Kpacaux úejiHX npoMe- a30Ta, BaxwaH

jiosest mk BOjiaitoH, bojiokoh, ayToa- «n) cnoccMK
BHEyO) *  f > % HHX BO- ^  HOCTL «

JIOKOH,

, 250 KT 
450 KT

p̂OBeHL flOOTOBepHOOra®)

1236
995

16,4
13,8
XXX

12,8 0,84 32,82 30,91 31,97 37,12 3,47 501,7
12,0 1,61 42,85 29,07 25,05 45,87 3,52 481,0
XX XXX XXX XX XXX XXX XXX XXX

femara e nooojm
RDM 1278 15,3 11,0 1,40
SDM 835 14,7 12,6 1,17
BRE 118 15,3 13,7 1,11

?POBeHL flOCTOBepHOCTB XXX XXX XXX
CyMMflnBOa BJIKHi
1  nopom

RDM 709 16,8 11,0 0,95
.250 KT SI» 461 15,9 13,3 0,77

DRE 66 16,5 14,1 0,79
RDM 569 13,8 10,9 1,85

450 KT SDM 374 13,4 11,9 1,56
DRE 52 14,2 13,3 1,43

ypOBSHi SOOTOBepHOOM XXX XX xxx

36,29 27,10 29,56 43,34 3,48 493,1
39,15 31,63 28,33 40,04 3,51 487,0
38,08 31,24 27,64 41, II 3,49 493,9
xxx xxx Hit xxx xxx xxx

31,48 28,32 32,70 38,98 3,45 504,2
33,90 32,17 33,41 34,42 3,49 499,4
33,09 32,23 29,79 37,97 3,47 501,4
41,09 25,88 26,42 47,70 3,50 482,0
44,41 31,09 23,24 45,67 3,54 474,5
43,06 30,25 25,49 44,26 3,51 486,4
an Hit XX Hit Hit XX

a)
«)
E)
r)
fl)
<0
*)

OrpaaaiejiBHaH cnocofapcTB npa 535 em
Ea3peaaiffle nepneHSBKyxHpHO HaspaBseES» bojiokoh nocjie ¡raspe nanas usoa so 7I°C 
Do MSTOST Schmid-Bondzynski-Ratslaff 
lio MeTosy OKpaniHBaííHH oysaHOM sepHNM E. 
üo MeTOsy KiejiBffaJiíi 
Ho MeTOSo Grau & Hazm
CxesyiomBe ypoBHH sootobspeootb : x - 5$; xx - 1%; xfcx - 0,1$; H£ - HesocTOBepHo
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Ta (Saar» 2

Pe3yjiJbTaTH opraaoaenTHHecKoS oaeHKH MH¡nqa l.dorsi 
le M i 0 Moaoaax ÖHKOB aaTGKoro K .p .c . ÄByxpeaeBoro 

Haapa BJieHHH
(aaHH cpeaHiie 3HaaeHHH HaHMeHBiaax KBaapaios)

%  cao Sanan EaajiH BaaaH Eaaaa Eaaan
S0BOT- 3a 3a 3a 3a 3a 06-
HHX HB6T BKyC HeS- COH- 1006 BHO-

HOCTB HOCTB HHTa6H06

BaHHHae aopoan apa 
aocTOHHHQM Bece

RDM 1278 2,82 2,27 1,89 2,49 1,74
SDM 835 2,81 2,22 1,63 »,57 1,5 3
DRK I I8 2,85 2,22 1,43 2,58 1 ,4 1

ypOBBHB aOCTOBepHOCTH HS X XXX XX XXX

BaaHHae aopoaa apa 
HsoaBHBKQBQM Bece

RDM 799 2,80 2,25 1,92 2,41 1,75
250 KT SDM 461 2,80 Z, 15 1,63 2,49 1 ,5 1

DRK 66 2,81 2,24 1,64 2,58 1,5 7
YpOB6Hi> aOCTOBepHOCTH HS XX XX XX XXX

RDM 569 2,84 2,29 1,85 2,57 1,73
450 HT SDM 374 2,82 2,28 1,63 2,65 1,55

DRK 52 2,88 2,20 1,24 2,59 1,2 7
ypOBSHB aOCTOBepHOCTa HS HS XX HS XX

Saa opeHKa aoa£30BaaacB II-öaanBHOf reaoHanecKOË aunaoË: 
-5  -  OHeHL aaoxo; 0 -  Ha xopomo, hh aaoxo; +5 -  aaeantHO
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Taöjuma 3

Ko3$$amieHTH Koppeajnyui Beaa'UiHu ycHJiafl cpe3a h aare3HH 
A&a MHlim longissimus dorsi il semltendinosus

ycmuie cpe3a no yoPHCpy-  
¿»paTnaepy

HarpeBaHne ao 64°C 
HarpeBaHHe ao 80°C

Anre3ajt mmatiHuic bojokoh

HarpeBanae ao 64°C 
HarpeBaraa ao 80°C

B03PaCT B MOM8HT YgOH.MeC.
7.5 12 , 15 Bce m -

( b=27) (n =31) (n=25)BOTHHe
Ih =83)

0,31 0,07 -0 ,1 3  0,01
0,52xx 0,34 0,00 0,16

-0 ,2 5 0,10 -0,30 0,02
-0 ,13 -0,26 0,02 0 ,11

Ho Liboriussert ,1974.
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OpraHCwienmecKaa ouemca

JlaöopaTopmie
onpesejicHH«
M urne Affine BOjroicHa

Ph c . 2 .  Mecra OTÖopa npoö npa HajrqeHHH Ka^ecTBa
MH Ca B Í8HBH
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-0 ,2 5 xxx

öksbhsbhhä nprnec 

0,34xxx
KOpM.ei. Ha KT 

npraeca

■XXX

O«o
opq
o<IH
S

so.o

-0 ,1 6 '  

KOCTL, %

MHCO/ KOC TB

Momaai Jm

0,01

yÖOÖHHÄ BNXOB

' f---- —  «
XHP, % t̂-3

-0 ,2 0 ^
QBST mea

0. 20° *
ycHBHe cp esa

-0.22xxx
Sara sa HexHOCTB
0,12(0 Kpacmuc bojiokoh)x 

BHy Tpintumeainifi rap

''•SW,''

- 0 , I 4 XXX 
ycHJOte cpesa

_ o 1o ^ L _oawE sa HeiHocTB

0 .05x
OaM 3a CCÍHOCTB

___
o r a l a l i p

Phc.3. 3aBHCHM0CTB Mexay cpeaHBM BHaMeTpoM bojiokoh h casep- 
scaHHeM BHyTpmiHmeBHoro xHpa, c obhoíí ctopohh, e npo- 
E3B0BCTBeHHHME E KaBeCTBeHHHMH II0Ka3aTeEHMH MECE, C 

Bpyroft ( BHpaseHO aepes Koa$$0HEeHTH Koppejianm )170



Warner Bratzlcr 
shear value (kg)

Ph c . 4. B&niraiHa ycœiiiH cpe3a (no yopHepy-Epamnepy) jisyx 
MHinn B SaBHCHMOCTir OT SEBOÄ M3CCH B M0M6HT y6OH 

BaTCBHX ÓHBKOB OOpOJLH

Ph c. 5. I hhhh perpeccHH juw 38bhchmocth Mexny ycasHeit cpesa 
H JUIHHOS capKOMepOB MHinn psoas major h aterno- 
aa&dlbalarla (Dutson et a l . t 1976)

(Dutson c»t al. 1976)
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Relationships between composition grid quality  o f  beef

J. Wismer-Pedersen 
Department of Meat Technology 

Royal Veterinary- and Agricultural University 
Copenhagen, Denmark.

Animal products must be considered an essential part of the human diet, not 
only because of their nutritional value as because of their palatability. In 
an analysis of the dietary surveys in Britain during the cotton famine in the 
1860ties Oddy and Yudkin (1969) found that, the better-off workers ate not only 
more expensive foods like meat, milk, fats and sugar, but also more of the 
cheapest food like bread and potatoes than the poor workers. The calorie intake 
may be below true requirements if the available food is not sufficiently palatafc 
Even today some nutrient deficiencies still exist in well fed populations.
The Ten-State Nutrition survey in USA in 1968-19/0 (Ten-State Nutrition 
Survey 1972) indicated that dietary deficiencies are more frequent in low- 
than in high-income groups, in which consumption of animal products is greater. 
The choice of animal products may however be governed by the consumers concept 
of their quality which besides actual palatability is influenced by consumer 
attitudes. In addition availability and economics in the. marketplace may in­
fluence consumption.

Elements of the meat quality concept

When meat is offered as food the consumer may take for granted that it is free 
from bacteria, virus, molds or chemicals which can ccnstitude health hazards 
after consumption of the meat in the biggest concievable amount. When that 
is given, may the consumers opinion of meat quality be a result of a combined 
evaluation of the chemical and physical properties of the meat, and the 
subjective attitude and expectation to the meat. On figure 3 I have attempted 
to divide, the concept of meat quality into an "objective1' part which by and 
large can be measured by chemical and physical technique and a "subjective 
part”. The objective" part can be changed according to genetics, age and 
nutritional status of the animal at slaughter, choice of meat cut, the pro­
cedures of slaughtering and handling of carcass during chilling, cutting and 
ageing of the meat. The term "meat quality" in the following discussion refers 
to the "objective" part. The properties of the tissue can be evaluated by the 
human senses as color, texture, flavor, juiciness which enter the "subjective" 
part. The final judgment in the "subjective" part will be influenced by price, 
nutritional value, availability of the meat and socio-psycological factors. 
Taste preferences, and social prestige in eating the meat niay among others 
be important.

These may vary between and within nations, but i.. reasonably tender meat 
cuts are usually preferred. In international communication and trade it 
seems consequently desirable that we strive to develop objective methods 
which as accurately as possible describe tlie properties of meat. The 
different population segments may thus be supplied with the quality they 
most desire.
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In a world with a growing population and limited resources economy of meat 
production seems important. Developments in efficient production would 
ontnhute to make available to broarder population segments and thus hope­

fully contribute to elimination of nutritional deficiencies. It is thus 
desirable to endeavour to develop breeds of animals which efficiently can 
produce the maximum yield of meat and other foods, like milk, with sensoric 
f r l niiritl?na 2Ua}ltie= in behest demand. The ruminants are most promising 
hums h °f VieW °f f°°d resources as they may utilize feed on which
humans would succumb. In studies with urea and ammonium-nitrogen as the. source 
t nitrogen and purified carbohydrates as the source of energy in cattle 

reeding it has been shown that all essential amino acids are synteziseri bv 
the rumen microflora (Loosli et, al 1949, Virtanen 1963). Developments in’ 
eedmg technique of other species like pigs and poultry may however bring 
bout advances m  efficient utilization of resources. As an example of recent 

eVf O P e n - °f mCat pr°duCtion involving meat quality investigations 
Id77S t mention a newly published Danish study (Bech Andersen et a]
s L  • 1“ us5ratf  some relationships between objective measurements and 
ensonc analysis of the meat in relation to production of beef.

Goals in meat production

beef production study

involv?™ .Kmprif  fiVe years data fr0ffi the Pr°Seny tests for beef production nrolvmg three dual purpose breeds, namely Danish Red Cattle (RDM), Danish
ofa?iiond ™'l t e  Cattle (SDM) ®nd Danish Red and White Cattle (DRK). A t otal
tered L C4 0Ck SlaURh5erad at 250 kg live-weight and 1011 young bulls slaugh- 
red at 450 kg were included m  the analysis. The feeding was carried out 

at °rdln8 tc a Standardized feeding scheme and all animals were slaughtered 
QuaVr sai’,e slaughterhouse under strictly supervised conditions. The meat 
(fisure atudlf , werf made on the central part of the M.longissimus dorsi 
PH L T  2l a\d ^ T olved taste Panel evaluation, determination of sheatforce, 
Com„ "?ter holding capacity, muscle fiber measurement as well as chemical 
measure™10? ‘ In t?’>le 1 8iven selected average results of the objective 
an?!«?? tt °n " T  and ln table 2 the averaSe results of the sensoric 
finJ : apPears that there is a strongly significant difference between
Veil\Weig f i>r.°UPS °r 3,1 the traitE lioted in table -  The higher live ana8? ► slaughter produced darker meat with higher fat and nitrogen content 
tef] ebt®r.wa‘-ar holding capacity. The increased weight of the carcass is 
the ln hlgher av'flber diameter and a change in the distribution of
cat, e? j ypes- he Shear value °f the bul1 meat is lower than, that of the 
the nres? 18.r°bably due tc 3 two da>’ TofS«- aging period fox
*hort?iLrai POSaib y *?„thc calvcs ma>’ have a higher tendency to cold tening at the applied chill room temperature of 6°C.

S u T l bI?ded? SignifiCan" differences in all traits listed in
Ccnsi?,-L? ? T? exceP'10n of taste Panel score for color. Most
th?L ? \  CnCe ln tenderness and total impression. In both
in the ? lS, 6 ??? yeed superior and that superiority is also refeected 
and ?! value‘ Thls 15 an observation which repeatedly has been made
breed? 1f e?“ ting beCauSe the R™  breed is developing later than the two other 
smaller l l  t i ^ R s T b ^ d  th3t the aVera£e fiber diaraat-  is
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Muscle fiber diameterand carcass and meat traits
On figure 3 is shown some relationships between 

average fiber diameter and some carcass composition and meat quality traits.
On the figure is shown phenotypic correlation coefficients. They are calculated 
on the sum of variation within and between bulls, after adjustment for testyear, 
breed and final weight has been made. As might be expected is the muscle fiber 
diameter positively related to indices of meatiness of the carcass as LD area, 
and lean/bone ratio. It is negatively related to percentage bone, not related 
to carcass fat content and highly positively related to dressing percentage.
In the study is dressing percentage positively correlated to the subjective 
evaluation of the individual parts of the carcass, % lean, lean/bone ratio 
and’ T pisT6T~Te'air>and negatively correlated to % bone. This is thus a desir­
able characteristic. The fiber diameter is not related to rate of growth and 
feed conversion. With regard to the meat quality is the fiber diameter 
negatively correlated with meat color as expressed in reflectance values.
Large diameters thus tend to give darker meat. The relationships to shear 
values and sensoric tenderness indicate that large diameters tend to give 
less tender meat. These results are in general agreement with those reported 
by May et al (1977). They found the diameters of the M.long.dorsi fibers 
positively associated with intramuscular fat, but were not significantly 
associated with carcass composition traits. The fiber diameters were not 
significantly related to lean color, firmness or texture. The results also 
generally agree with the work of Melton et al (1975). They found however a 
significant association between proportions of the various fiber types and 
taste panel juiciness scores. With regard to the average
fiber diameter are high values thus associated with desirable carcass charac­
teristics but with less tender meat. The final analysis of the most desirable 
size of the average fiber diameter would depend on the technological treatment 
of the meat as f.ex. tender strecthing and .the consumer ability to discern 
minor texture differences.

Intramuscular fat related to carcass and meat

On figure 3 is also given relationships between percentage intramuscular fat 
and carcass and meat traits. As might be expected exist negative relationships 
with the different traits of the carcass which are associated with the 
meatiness of the carcass and positive to fatness of carcass and feed con­
sumption during growth. If no special measures are taken,selection of cattle 
for rapid gain and improved feed conversion will tend to decrease intra­
muscular fat of the loin. A decrease in intramuscular fat may however have 
consequences for the eating quality of the meat. From the figure appears 
that an inverse relationship exist with the shear value and a positive with 
tenderness, juiciness and flavor. The relationship., with juiciness and 
flavour is however just on the verge of significance.

Importance of intramuscular fat

As table 1 shows is the intramuscular fat content of the meat for the different 
groups in the study on a fairly low level. Nevertheless are the numeric corre­
lation coefficients between the different components of the eating quality 
picture and the intramuscular fat less than the corresponding with the average 
fiber diameter. The intramuscular fat appears thus not to have paramount im­
portance to the eating quality of beef when compared to other tissue components.

Numerous papers in the literature have dealt with the relationships between 
intramuscular fat, or marbling, and the sensoric quality of meat. Blumer 
(1963) examined studies presenting about 2600 cattle with variations of age,
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sex, breeding, feeding experiments and degree af fatness. He made an estimate 
of the association of marbling and panel tenderness and found that the amount 
of marbling accounted for 0.01 to 36% of the variance in the tenderness in the 
various experiments. Prorated according to number of samples represented among 
the several studies, this value would be about 5%. Other workers (Parish 1974, 
Rhodes 1973) also conclude that the variability in eating quality of beef is 
not greatly related to fatness, measured either as visible fat or as marbling 
fat in lean tissue.

Variations between muscles within carcass

In many beef production experiments only the Mrlongissiness dorsi is sampled 
for meat composition and eating quality studies. It is however questionable 
if that muscle adequately represents the carcass as a whole with regard to 
meat quality. The content of protein, water and fat, pH, water-binding capacity, 
size of muscle fibers, sarcomere lenght, amount, distribution and solubility 
of collagen may vary considerably between muscles within the carcass. Even 
when the carcasses have received identical treatment during slaughter and 
chilling the relationships between the shear value of the different muscles 
may vary in relation to the maturity of the carcass. In a study involving 
bull calves slaughtered at different ages we have thus found low correlation 
coefficients of Warner Bratzler shear and adhesion values (Bouton and Harris 
1972) between M.longissimus dorsi and Semitendinosus after heating of the 
meat to 64° and 80°C as illustrated on Table 3. For the shear values the 
relationships between the muscles decrease with increasing maturity .of the 
animals. The trend in the measurements is illustrated on figure 4 for M.psoas 
(low collagen) and M.biceps femoris (rather high collagen content). The main 
reason for the variation is the different content of collagen in the muscles 
(Prost, Peczynska, Ko'&ula 1975), ana difference in degree of cross-links in 
the collagen fibers affecting solubility (Boccard et al 1967).

The variations due to the maturity of the carcasses affect the muscles with 
a relative high collagen content like M. Sem^nenbranosus, Semitendinosus 
and Biceps Femoris more compared to M. psoas and M.longissimus dorsi with 
relatively low collagen content. In an analysis of the M.longissimus and 
M.Semitendinosus from bullcalves slaughtered at an age of and 12 month 
in a cross-breeding experiment involving Danish dual purpose breeds and 
several meat type breeds Liboriussen (1974) found that the age at slaughter had 
a strong influence on the solubility of the collagen, whereas the geno-type 
of the animals mainly affected the quantitative collagen content of -the muscle. 
The lower than collagen content the more tender will the muscle tend to be.

The differences in mechanical properties due to collagen may be amplified 
by various degrees of shortening as shown by Dutson et al 1976, and illustrated 
on figure 5 for the shear force.

Conclusion

In modern meat production efficiency of meat production should be coordinated 
with the consumers meat quality perception. Average muscle fiber diameter 
of M.longissimus dorsi of beef appears related to tarcass and meat quality 
traits. Intramuscular fat tend to be reduced when beef animals are selected 
for increase meat production efficiency but appears of minor importance 
for quality. When the quality of the various muscles of the carcass are 
considered attention should be paid to quantity and solubility of collagen.
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Table 2. Results of taste panel evaluations on M. Longissimus dorsi from 
calves and yound bulls of Danish dual-purpose breeds. (Least squares means)

No. of animals
Scoresforcolour

Scoresforflavour
Scoresfortenderness

Scoresforjuiciness
Scores for total

Effect of breed atconstant weight
RDM 1278 2.82 2.27 1.89 2.49SDM 835 2.81 2.22 1.63 2.57DRK 118 2.85 2.2? 1.43

Level of significance N.S. X X X X X X
Effect of breed at different weight

RDM 799 2.80 2.25 1.92 2.41250 kg SDM 461 2.80 2.15 1.63 2.49 1.51DRK 66 2.81 2.24
Level of significance N.S. X X X X X X X X XRDM 569 2.84 2.29 1.85 2.57450 kg SDM 374 2.82 2.28 1.63 2.65 1.55DRK 52 2.83 2.20
Level of significance N.S. N.S. X X N.S. X X

For scoring a 11 point hedonic scale was used where -5 is extremely bad, 
0 is neither good nor bad, and +5 is ideal.

Table 3. Correlation coefficients of shear and adhesion values between 
beef M. Longissimus dorsi and semitendinosus.

7J month 
(n = 27)

Warner Bratzler shear

Heat treatment 64°C 0.31
80°C 0.52xx

Muscle fiber adhesion

Heat treatment 64°C -0.25
80°C -0.13

age of slaughter

12 month 15 month all animals
(n = 31) (n = 25) (n = 83)

0.07 -0.13 0.01
0.34 0.00 0.16

0.10 -0.30 0.02
-0.26 0.02 0.11

(Liboriussen, 1974)
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Warner Bratzier 
shear value (kg)

Figure A. Shear values of two muscles in relation of live weight 
at slaughter of Banish RDM bullcalves.

Figure 5. Regression lines for shear force versus sarcomere length 
of the psoas major and sternomandebularis muscles.

(Dutson et al. 1976)
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