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SUMMARY: Sixty-seven cows varying in age from 4 to 11 years
e 1= YT B il o g b ~7 o g el 1 tudy'
age from British, Zebu and Dairy type were selected for this .

of

The aim was to rify the differences in carcass and meat quallty

, , i ted U
he experimental animals. The lowest muscle score was exibited
al¥’

NO

Dairy cows whilst Zebu showed more advanced bone maturity. Zebu
displayed a lower amount of marbling than the other two typesSe

texture of the lean. Steaks from
ons*
up¥?

cows were more tender both by objective and subjective evaluatl

e a s i P , e s 1
>tal protein, moisture myofibrillar protein, total and L

fo!

comere length determinations, were similar
the three types. Zebu displayed a lower amount of sarcoplasmic

tein and also a smaller number of fragmented muscle fibers.
last two parameters, sarcoplasmic protein and muscle fiber frad®

v

: ‘ : e ) : de
tion together with marbling, might help to explain the lower tet

und in the Zebu cows.
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INTRODUCTION: Meat that comes from cull cows due to advanced
r&
or reproduction problems, represents a high proportion of the

meat consumed in many Countries.
t
T} 3 tha
The consumer wants first of all, to buy a piece of meat

presents after cooking good tenderness, it is juicy and palatable'
i8¢
of

What concerns breeds, Zebu cattle is by far the most £

; i -
breed type in the world. Comparisons between the meat from steet X
14
L , ) , W
different breeds, areabundant in the litterature. This kind of
however, is limited in relation to cow meat. "
3
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~arpenter et al. (1955) found a decrease in tenderness g)
(198

increase in the percentage of Brahman breeding. Palmer et al. q

lso reported Hereford steers to be more tender than Hereford



Br
Ahman Crossbred steers. Additional evidence indicating Brahman cat-
i : . e
© be less tender and more variable in tenderness than British

ds was Presented by Cartwright (1957).

Moletta et al. (1987) in a work conducted in Brasil, compared
Zeb
u
(Nelore) steers with Angus, Charolais and Water Buffalo and
Ouhd
that zepy presented tougher meat than the other 3 groups. In

Q“Oth
Sf work, Quadros et al. (1989) using Hereford x Zebu steers in
itf
e
; fent blood percentages, reported that as the Zebu percentage
Cre .
aseqd in the crosses the meat became less tender.

¥ The Same kind of result was obtained by Felten et al. (1989)
t;;:bmparing Charolais, Zebu steers and their crosses. There was a
W NCy for Zebu steers to present tougher meat although the diffe-
S Was not significant.

4 That Zebu steers produce meat less desirable in quality was
Sgt
he Conclusion of Crouse et al. (1989) when comparing Bos indi-

(Al
N
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X an, ; ‘
d ggi_gaurus crosses. They found that in general marbling de-

Te
Ise .
: d as the percentage of Zebu breeding increased and the steers

Cp
21
®Ss tender and more variable in tenderness.

'y The aim of this work was to compare meat quality and characte-
Stg
o Brahman, British and Dairy cows.

Ma :
Y TERIALS AND METHODS: A total of 67 cows were used in this study
at
Wi oty :
Sfe selected from cows over 4 years of age of British (mainly

§
%Qford)

Ve + Zebu (Brahman) and Dairy (Holstein) breeding type, that
b

Q
S
N laUthered at the Lykes Packing Co. Plant at Plant City, Flori-
] US
l% A, After 24 hs chill, the carcasses were ribbed between the

a
" " 13th rib and marbling and lean texture evaluated. A portion
th

8
ty Shortloin from each carcass was transported to the Meat Labo-
Op
Ny ¥ at Gainesville, wrapped and stored at - 20 C until used Lor
at
abj .
blllty and laboratory analyses.

P : :
OUr steaks 2.5 cm thick were cut from the frozen shortloins:
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numbered from anterior to posterior, steak 1 was used for Warné€

0

]
: , jcé
tzler shear evaluation, steak 2 for taste panel, steak 3 for cheft

determinations and steak 4 for histological measurements.

an internal temperature of 70 C. Total protein by Kjeldahl, ewi

extract content and moisture were determined following the noym”
standard procedure (A.0.A.C., 1960).

The method employed for determining myofibrillar and sarcopmé

i

mic protein, was that described by Helander (1957). Soluble az

gV

collagen fractions were separated according to the procedure of
(1966).
The pH measurements were taken from a suspension of 5 g
zen, powdered muscle in 25 ml of distilled water. Sarcomere ‘
chd : X min?
and degree of fragmentation of the muscle fibers were deté

following the procedure described by Berry (1972).

.
RESULTS AND DISCUSSION: The effect of breed type on certall

cass characteristics is presented in Table 1.

an
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Table l.- Least square means for certain carcass characteristi®

according to breed type 4
Zebu n=14 British n=30 Qéggx_ﬂfgg
Muscle score © 12.6ab .73 13.24 .48 11.7b 8¢
Bone maturity & 128 58 11 8ab: 5 .38 11.6b -48
Marbling amou?t i IR0 - . 74 14.0a .48 13,18 -62
f k ; 2
Lean texture 3.9 o 4.4 e 4,1 . ///{
)
ab yeans bearing the same superscripts are not (P .05) significan
different
€ 10= Standard minus, 12= Standard plus, 13= Good minus
d 1= D, ¥2=D plus; 13= E mifnus
€ 11= Small, 12= Small +, 13= Modest -, l4= Modest
L 3= Coarse, 4= Slightly coarse, 5= Moderately fine ///




British carcasses presented a higher muscling score than Dairy

ang .
Zeby whereas Zebu cows were slightly more mature in bone ossifi-

lon, Both British and Dairy carcasses exhibited higher marbling
*ores than Zebu carcasses.

Miller et al. (1984) reported that cull Charolais and Devon
ko Presented small amounts of marbling. The same kind of result was
él&)reported by Mller and Grassi (1986) in Charolais and Angus cows.
:]Elt Zeby Carcasses present lower amounts of marbling than British
reed

S was the conclusion of Crouse et al. (1989). No significant dif

Cre
e was found for texture of lean although there was a tendency

for

Z .
Sbu tq Present meat a little more coarse.

The results of palatability comparisons among breed groups are

Te
Rted i papio 5

l — —_———— [——

dble
2.~ Least square means for organoleptic characteristics
\\\\\\\ According to breed type
Zebu n=14 British n=30 Dairy n=23
Mean  SE  Mean SE  Mean  SE
S
Qar
%nl‘Value kg 8.4b .75 7.0a .45 8.4b .62
S
%n]‘te“dernoss = il.6b 1.30 315,15 .85 1228k 21507
8 <. .
%“l dUiciness © 15.5 .97 14.8 .64 14.4 .80
8
\\\\fiizfr . l4.4ab .53 15.2a 350 by 15 o5 4
i —_—_
M@ans 5

& €aring the same superscripts are not (P .05) significantly

Q lfferent
S

l$\lnedible, extremely dry, undesirable

2, Verage

X

\\\ Eth‘emely tender, ext. juicy, ext. desirable
\\

B
%Q Steaks from British carcasses were significantly more tender
A ‘evaludted by the panel and through the Warner-Bratzler shear
lQ' dlthogh considerable variation was found within each breed
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o i
group. That Zebu carcasses present less tender meat than British

= e - all
also reported by Palmer (1963), Moletta et al. (1987), Quadros et
s 3

(1989) and Crouse et al. (1989). MHller et al. (1984) reported

shear value of 9.2 for Charolais and Devon cows whilst Miller
Grassi found a shear value of 7.5 for Charolais and Angus coOWwSe
18
Chemical determinations showed a few important differences!
ble 3
- — e — — .n tf
Table 3.- Least square means for chemical characteristics accord?
d
breed group —////
. = 32
Zebu n= 14 British -n= 30 Dalf!_g;/;
it 5
Mean SE Mean SE Mean o
! : ; 23
Total protein % Z21.50 .28 23.13 .18 21.2% '4
. 4
Moisture % 73,78 83 72.43 34 73.04 S
: , b 46
Ether extractable fat% 3.43 ©.55 5.50 & .36 4.41 o 8
Miofibrillar protein
6.0’

mg/g 121.95 4.61 124.15 4.54 117.12

Sarcoplasmic protein

J 6
mg/g 77527°2,04 81.94 < “A

a
2.00 8:2;;ifi.—/—”///

\

abc : . . s pa
Means bearing the same superscripts are not (P .05) slgnlflc

different :
. 398
All the chemical determinations are expressed on a whole :

basis. -”///

= el OW

. e o
Ether extractable fat was significantly higher in British

al
A

. i oW
followed by the Dairy group with the Zebu carcasses having the€ -
.

amount. These results are in agreement with the findings of colé
al. (1964). No significant difference was found for the miofibri
protein content but Zebu cows displayed a lower amount of
mic protein in relation to the other two groups. In the preseﬂt L
tv

: e : e
a simple correlation coefficient of .44 (P .05) was obtained 2

amount of sarcoplasmic protein and panel tenderness.



Some other chemical and histological determination are presen-

t i
ed in Table 4-

\\\
Tal)
€ 4.~ Least square means for chemical and histological characte-
Fistics according to breed type
\\\\-“_“¥ g Yp
Zebu n= 14 British n= 30 Dairy n= 23
k Mean  SE  Mean SE  Mean  SE
SoleOllagen mg/g 4.33 .79 4.76 .78 4.97 1.03
u
Dy le Collagen % 7.02 .76 6.53 ¥ o 6.79 +99
Wy 5.57 .08 5.59 .08 P .10
e
r f Muscle fibers 14.10° 3.07 22.60% 3.02 20.75% 4.00
Co
Mere length 1.88 .04 1.88 .05 1.94 .06
ah s
Meg By
8 bearing the same superscripts are not (P .05) significantly
different
\
Al
\\\\.the determinations are expressed on a whole tissue basis
\\

There yas no significant difference for collagen content (total

1
: Solup)
be e€), pH and sarcomere length between the 3 groups. The num-
r
of
t fragmented muscle fibers, however, was significantly lower for
8

2e

1 by COws in comparison with British and Dairy. Fukazawa et al.
69)

ng Teported a close association between the amount of sarcoplas-

R\

Br ;
] Sein and muscle fiber fragmentation. As reported by Crouse et

. (l9
89), Bos indicus carcasses presented lower fragmentation ScCO-=

»

R

8
W
Q ‘ :
Q% " COmpared with Bos taurus. In the present work a correlation
83

los 3
X lent of. 43 (P .05) was found between degree of muscle fiber

SNtsy s :

N Stion ang marbling. -.78 with shear value and .75 (P .0l) with
L,

: SNderness.

Co
NCLUSIONS: It can be concluded from this study that Zebu cows

Dy
Oduce 1 [ : . i
tg €Ss tender meat than British, mainly due to a lower deposi-
n
Of j 5 3
h%h INtramuscular fat, less amount of sarcoplasmic protein and a
Sy

€gree of cohesion among muscle fibers. Dairy cows also pre-




. . . . i l h :
sented similar values with relation to these 3 parameters to Brluj

but did not differ in tenderness with Zebu cows.
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