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CARCASS GRADING OF CULL COWS AND ITS RELATION WITH THE
NUTRITIONAL AND SENSORY QUALITY OF MEAT

LUIsa B. LIMA, EDUARDO BENCOMO, CARLOS CASALS, MARGARITA
NUMEZ DE VILLAVICENCIO AND JUAN GONZALEZ

Food Industry Research Institute, Ave. Rancho Boyeros,
km 3 %, Havana 13486, Cuba.

SUMMARY: Cull cows are commercially classified in
Cuba according to a visual appreciation and live weight,
without consideration of meat or carcass gquality grade.
Agreement between nutrition and sensory quality of
cull cow meats with an age classification system,
based on the visual appraisal of the animal spine and
its comparison with photographic standards were studied.
The longissimus dorsi of 38 animals belonging to =
groups (2-3, 4-5, & or more years) were analysed in
order to determine bromatologic composition, energetic
value, fatty acids and cholesterol contents. Cooked meat
were evaluated by & trained sensors who studied flavor,
juiciness and hardness. The last attribute was also
measured with a Texturometer Instron. Means values of
some wvariables were: humidity 73,6-74,9%Z ; protein:
18,7521, 2%y fatt 3,2-6,245 energetic value 115-133
kcal/1@0g; juiciness: lightly dry-drys hardness: lightly
soft—-lightly hard. A good correlation was obtained
between sensory and instrumental hardness (r=8,72).
According to the discriminant analysis 1@ variables were
significants: cholesterol, fatty Ty sl Ty 5t G s 1 B (R o g
C14:@, Clé:1, Cis:8, C18:8), hardness {by Instron and
sensory determination) and humidity. Good results were
obtained in the evaluation of the proposed grading
method, with only 2 misclassified animals and a total
of 92% correctly classified. These results show good
agreement between the age classification system and cow
meat gquality.

INTRODUCTION; In the last 28 years population awareness
concerning nutritional value of food has increased
steadily. This interest is even stronger in the case of
compounds that could constitute a risk to health as 1is
the case for cholesterol and saturated fats.

Meat is an impmrtant source of proteins and fats animal
origin. Therefore it 1is of great interest to lzarn
chemica composition of animal carcass, which is also of
economic significance. Fundamental constituents of beef
may vary among other factors according to animal
feeding, sex, stabling time previous to sacrifice and
age (Lyaskovskaya,196%; Westerling, 1979; Beryosa,1%981).
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Some of these influence flavor and meat texture causing
changes in its quality, whether it be positive or
negative.

This study aimed at defining a classification sYystem for
cull cows according to age should be highly prefitable
since to date in Cuba those animals are Commercially
classifisd according to visual appreciation without
consideration of meat or tarcass quality grade.

MATERIALS AND METHODS = Sampling and chemical
analysis. A total of 3@ cull cows carcass Were splected
according to age and separated in 3 groups: aanimals
2-3 years old b) animals 4-5 years old c) animals & or
more years old.

Classification was based on visual appraisal of
animal spine and its Comparison with Photographi
standards.

the
E

A piece of raw meat of each of the 30 animals was ground
3 times) in an Electrolux model B grinder to analvze
humidity, protein and ash, all by AOAC, 1988; total
lipid content was determined by Folch procedurs {Folch
et alis 1857 using cthloroform—-methanol LS DT Ty
carbohydrate by difference; energetic valuye by factors
4 kcal/g for protein and carbohydrate and 9 for fat.
Saturated and unsaturated fatty acids through gas liguid
chromatcgraphy using a flamse detector and a glass column
Zm x 4dmm i.d., packed with 1@% diethylengliyccl on silans
support. Inyector and column temperature HEre, 2580 and
Z281vac respectively. Methilation was done with methanolic
boron trifluorine {ADAC, 19880) ; cholesterol, after
Saponification with 15% methanclic KOH in a water
bath—-shaker at 6@3C during 1 hour, non saponifiable
tomponents were sxtracted twice with 5 ml1 of hexane and
analyzed by Watson's (1960) colorimetric procedure.

Sensory and texture evaluation. Samples were rooked in a
microwave oven to B02C of internal temperature, then
cooled to room temperature. Cooled samples of the
longissimus muscle, were cut intg 1,2 em cubes and
served toc a trained Six members Sensory panel. Panelist
scored the samples for tenderness, juiciness and flavor,
using a & points hedonic scale {very desirable = 'S 5
very undesirable = 1), Hardness was alsp evaluated by anp
Instron Texturometer Model 114G using a Warner-
Bratzler blade with a head spesed of 1D cm/min. In the
graphic obtained pletting power vs lenght hardness was




estimated in the maximum peak of the curve.

Statistical analysis. Mean value (%) and standard
deviation (5D) of each wvariable were determined. Data
was evaluated by a discriminant amalysis with a
microcomputer AT using a Statisticsl Fackage of Soccial
Science (5FP55, 1787). Simple correlation bestween
sensor s score for hardness and Instron determinations
was made.

RESULTS AND DISCUSSION: Table 1 shows nutritional
composition of the longissimus dorsi in animals studied.
All these variables were in the range of values reported
by other authors or in Food Composition Tables (Manev,
19853 Browing et al.;1998; Carnovale and Miuccio, 1977:
ITIA-INHA, 1987). Nevertheless there was a tendency to a
dicrease in protein contents and an increase in fat and
energetic value with age. This of course is not good
from the nutritional point of view. Price(1278),
considered age a factor which has a direct influence on
those constituents. For this reason cull cows meat is
fatter and more energetic thanm younger animals.

Fat values reported by Rhee st al. {(1282) in the
longissimus dorsi of 8@ animals were between 2,73 and
12,8B%, comparable with those obtained in the present
Sthdy (1,30 —12.18%L) .

Fatty acids (Table 2) showed difference between groups.
Myristic acid (Cl14:8), stearic acid {(C18:8) and
linolenic acid (C18:3%) were higher in the younger cows
and decreased with ageing; the oppeosite occurs with
oleic acid {({€Ci18:1).

Total of various

types of fatty acids are summarized in
table 3. These results are in agreement with those
obtained by Beryosa (1981) in cows B or more years old.
He found 45 X of saturated fatty acids and the rest were

unsaturated; but are in contradiction with Sinclear and
0°'Dea (19B7) who reported a reduction of monounsaturated
and an increase of polyunsaturated fatty acids with the
increase of muscle fat, which could be due to sex
difference.

Cholesterol values are shown in table 4. This alcohol
increased with age. Standard deviation was high, more
marked in younger cows, which show a great individual
variability.




Cholesterol levels for Cows 4-3 years old and & or more
were higher than those reported by Tu et al ({1967), Rhes=s
et al, (1982); Whesler et al 1987) and Hood, {(1987) in
young animals. The fact that cholesterol contents weras
higher in the oclder animals affected gquality of the
meat, since this component is harmful to health when
consumed in high quantities.

Sensory and instrumental evaluation of samples is shown
in table 5. Hardness as determined by an Instron
Texturometer was very variable and mean values were
typical of hard meat (de Hombre, 199@). Similar results
were obtained from pPanelists who determined that
hardness increased with age. No differences were
observed in juiciness and flavor. Meat of all animals
was considered relatively dry, with good taste.

There was a good correlation between hardness results,
as determined by sensors and with the Instron
Texturometer (r= @,72) comparable with those reported
for beef by Hosteller et al, 1978 (r=0,56 - B.22) and
Martin et al, 1971 {(r=8,80).

Through this study discriminant analysi
only 29 animals, since senspry informat
the samples was missing.

S was made with
ion from one of

Animals were regrouped to, this anal -

Grou i= 2-3= egars ocld: Grou 2= 4-5 vyears: GBrou EZ2= &
P 3 7 :

Yyears or more.

Sf
¥

Results showed that 1@ variables warao
cholesterol, oleic, linolenic, myristi 3

palmitic and stearic fatty acids, hardness as determined
by the Instron and by the sensors as wsll i

Data used to obtain the discriminant functions for each
group are presented in table &. ARccording to these
functions cows were classifiad in pradicted groups and
results are presentsed in takle 7. Fercentage of
torrectly classified animals Wwas very high wit

from Group Z. This means that.Ehis age classi
system based on visual appraisal of the anima
in good agreement with nutritional and sensory
properties of meat.

T -f
animals missclassified, ocne from Group 2 and the other
iFi
1

These results can be applisd in Cuba in cull cows
lture and Food Industry ministri

between Agricu U aF:
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CONCLUSIONS: fAge classification of cull cows was in
od agreement with nutritional and sensory properties
at, with otal of 23,1 % animals correctly
ified.
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TABLE 1. Nutritional composition of
from different age culled

__.,_.___.._..._.....__..__.__._____.___________~__..<_.___..______._________.._____—

_______.._____._____.__..____.___.________.__.____~_.__..____.___.____._.._.__4

Humidity, %

Protein, %

Fat, %

Carbohydrate, %

fish, %

Energetic
value, kcal/i8@
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TABLE 3. Total fatty acids contents in intramuscular
fTat (Z).

Fatty acids 2= 4—3 & or more
Saturated 48,46 49,8 44,9
Monoinsaturated 32,0 41,1 43,8
Polyunsaturated 6,3 S,4 5,8
Total insaturated 453,95 46,5 49 .=

___.__._______._._____.__~._.__~___..__.____~.___~______-_.___.___.______.__.__,__/

TABLE 4. Cholesterol contents in longissimus dorsi of
animals from different groups.

p— ._.__._.__._.._.___.____.__.._____.._______._.._..___._____._.__._______.._..__._____..____-/

=i 4-3 & or more
Cholesterol, X &2, 4 86,7 98,4
mg/1@@g SD ot 4. 19,8 5.3




TABLE 5. Sensory and instrumental evaluation of muscle
p 1

Hardness {(sensary) X s 4,6 4,5
5D i.4 L s 2

Juiciness i 2 Bl P |
5D 1 . @a,7 3 5

Flavor X 2

TABLE &. Classification function coefficients (Fisher’'s
linear discriminant function)

Group ik 2 >

Cholesterol Z2.,1474 oS G A S N

M
[
f2u
=
3
o
o
{1
Ja
s
]
3
{1
m
e
wLJ
o
[N ]
2
[
ug|
0
(1]

Clb:1 37,7593 36,3962
Cig8:@ &,B@878 5,7626 5,4507
cig:1 21.0884D 21,5551 21,2728

g=is ! 24,1897 24,3287 2% ,5Z%456
Hardness
{Sensory ) 158,.2445 i6@8,4141% 153,445625

Humidity 24@, L4273 245,59@7 239,8975

oy = R —310E&L 5]
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TABLE 7. Classification results.

New groups NOS of cacec Fredicted Group Membership
1 2 =
1 g 2 ] 2
{188 %) o) (@ %)
=2 1@ @ Z i
(@ %) L2057 (18 *}
= i@ 1 @ g
(1@ %) {83 %) Fa %)

Y3l Sl gt urasps thrcect i e}
Figures in parenthesis: class
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