


7 pasiMumsg B OONEpedHHX CBASAX KOJMIATEHOBHX BOJOKOH, BIMANIAE Ha
pacTsopuMocTh (Boccard et al. , I967).

Pasnuuug, CBA3AHHHE CO 3DEJIOCTED TYmM, BAMANT HA MHOIH C OTHOCH-
TeIbHO BHCORMM COLEpE&HHEM KoJulareHa (Semimembranosus,Semitendinosus
R Biceps femoris ) B Gonbme# cTemeHA, 9eM HA MHMIH C OTHOCATENb-
HO. HM3KEM conepxanseM KomnareHa (psoas n l.dorsi). Amanmsmpys
MHMOIH Longissimus ¢ Semitendinosus MOJIONHAKA K.pP.C., YOHTOT'O B
Bo3pacTe 7,5 m I2 Mec., B ONHTAX NO CKPENMBAHAD INATCKAX IByXIeJe-
BHX [OpPOJN M HECKOJBKAX MACHHX MOpOX, Liboriussed(I974) ycTaHOBAM,
4T0 yOokHHE BO3pACT OKA3HBAET CHIBHOE BIASHHE HA DACTBOPAMOCTD
KOJLJI&TEHA, B TO BpeMs KaK T'eHOTHI RUBOTHHX BANAET, IVIQBHHM O0pa-
30M, Ha KONMYECTBO KOJJNareHa B MuMIAaX. YeM HUXE CONEPEAHAE KOJNa-
TeHa, TeM HexHee CTQHOBATCH MACO.

Pasnnumg B MeXQHAYECKAX CBOACTBAX M3-34 ROJJIareHa MOTYT yCmIn-
BATHCA pa3iMuHOl CTeneHBD CORpAlleHAS MHMII, Kak Noxasaiar B 1976 ro-
Iy Dutson et al. A KaK 9TO OPOMJIDCTDAPOBAHO HA DHC.D NpAMEHH-
TeJNBbHO K CONPOTABIEGHHD D83aHAD.

BHBOJX

B coBpeMeHHO# MACHOE [ODOMHIIEHHOCTH 3{PEKTHBHOCTH MACHOI'O MpO-—
A3BOLCTBA NONXHA GHTH CKOODAMHMPOBAHA C TPeCOBAHAAMA NOTpPECHTEJLd
K KQueCTBY Mgca. BeposTHO, CPefHH# NWaMeTD MHIEYHHX BOJIOKOH MHIIM-
OH l,dorsi K.p.C. CBF3aH C OOKA3QTeNAME KAUeCcTBAa Tymn M MdAca.
ComepxaHne BHYTPAMHIEYHOI'O XApa OOHYHO COKpallaeTcsa, KOIa XABOT-
HHX MJCHOT'O HAalpAaBJIeHAS DA3BOLAT TaKAM o06pa3soM, YTOOH IOBHCHTH
opPeXTRBHOCTH NpOM3BOLCTBA MACA, HO OHO, BMIAMO, He MMeeT CONBMO-
TO 3HQUEHWS C TOYKM 3DEHAsS KauecTBa. [Ipd M3y4eHAM KadeCcTBa pasinyg
HHX MHOI TyMA CAELyeT yAEAATH BHAMAHWE CONEPEAHMN B DacTBOPAMOCTH
RojnareHa.
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Warner Bratzler
shear value (kg)

2 = M. biceps femoris

i = M. psoas major
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a growing population and limited resourc economy o

In a world
5 important. Developments in efficient production would

oduction see

contribute to make available to broarder population segments
fully contribute to elimination of nutritional deficiencies.
desirable to endeavour to develop breeds of animals which ef

Produce the m: um yield of meat and other foeds, like milk
and nutritional qualities in highest demand. The ruminants are most
from the point of view of food resources as they may utilize feed

humans would succumb. In with urea and ammonium-nitrogen

studies

1
ogen and purified carbohydrates as the source of

>
1t s been shown that all essential amine acic yntezi by
len nicroflora (Loosli et al 1942, Virtanen 1363). Developments in
' o
]

technique of other species like pigs and poultry may howeve:
1dvances in efficient utilization of resour
s ies in development of meat production involv g
I should like to mention a newly published Danish study (Rech et al
1977). It illustrates some relationships between objective me: and

7
Sensoric analysis of the meat in relation to production of beef.

A beef production study

he study comprise five years data from the progeny tests f
nvolving three dual purpose breeds, namely Danish Red Cat
Black and White Cattle (S ish Red and White Cattle
of 1319 calves sla ghtered at 250 kg live-weight and 1011 young bulls slaugh-

tered at 450 kg

= O

re included in the ara carried out

according to a standardized feeding sch

lysis. The feeding we
me and all animals
at the same slaughterhouse under strictly supervised conditions. The
Quality studies were made on the central part of the M.longissi
(figure 2) and involved taste panel evaluation, determination
PH and water holding capacity, muscle fiber measurement as wel
Composition. In table 1 is given selected average results of
Measurements on tke muscle and in table 2 the
lalysis. It appears that there is a strongly
inal weight groups for all the traits listed

cant diffarence

e 1. The higher
r fat and nitrogen

wveight of the car
1

better water holding capacity. The increas §5 18
Yeflected in higher av.fiber diameter and a in the distribution of
the fiber types. The shear value of the bull is lower that ¢ e
cal A

*lves. This result is probably due tc a
the bull meat and possibly to the calves may
Shortening at the applied chill rocm temperature

BEtWeen breeds there are significant differences in all traits listed in

tables 1 and 2 with the exception of taste panel score for color. Most
Sonsistent is the difference in tenderness and total impression. In both

these traits is the RDM breed superior and that superiority is also refeected
1N the shear value. This is an observation which repeatedly has been made

and jg interesting because the RDM breed is developing later than the two othor
Yeeds., In this context should be noticed that the average fiber diameter is
SMaller in the RDM breed.




On figure 3 is shown some relationships betw
average fiber diameter and some carcass composition and meat quality tre

On the-figure is shown phenotypic correlation coefficients. They are I
on the sum of variation within and between bull after adjustment for
breed and final weight has been made. As might be expected is the musc
diameter positively related to indices of meatiness of the carcass as

and lean/bone ratio. It is negatively related to percentage bone, not r
to carcass fat content and highly positively related to dressing percente

In the study is dressing percentage positively correlated to the subjec
evaluation of the individual parts of the carcass, % lean, lean/bone
and 7<Ej§tof Teamyand negatively correlated to 7 bone. This is thus
feed conversion. With regard to the meat quality is the fiber diameter
negatively correlated with meat color as expressed in reflectance value
Large diameters thus tend to give darker meat. The relationships to sh
values and sensoric tenderness indicate that large diameters tend to give
less tender meat. These results are in general agreement with those repo
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
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 desjrable
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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experiments and degree af fatness. He made an esti
of marbling and panel tenderness and found that the amourt
accounted for 0.01 to 36%7 of the variance in the tenderness in the
ious experiments. Prorated 1CCOY0‘ES to number of samples represented ar
the several s, this value would be about 5%. Other workers (Parish 19
R t the variability in eating quality of beef
s, measured either as visible fat or as marbling

tissue.

tions between muscles within carcass

any beef production experiments only the Mrlongissiness dorsi is sampled

at composition and eating quality studies. It is however questionable

if that muscle adequately repreésents 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 nsiderably 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. Biccp= femoris (rather high collagen content). The main
reason for the variation is the different content of collagen in the muscles
(Prost, Peczynska, Kotula 1975), and difference in degree of cross-links in
the collagen fibers affecting solubility (Boccard et al 1967)

The uarAatwnnq due to the maturity of the carcasses affect the muscles with
a relative hi agen content like M. Semgmenbranosus, 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.Semitenddnosus from bullcalves slaughtered at an age of 7} and 12 month

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-t)
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 diamcter

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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