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EFFECT OF LEVEL OF HANDLING ON MEAT QUALITY
OF CATTLE OF TWD BREED TYPES

B.L. MINTYRE* and WJ. RYAN*
SUMVARY

In Phase | of this experinent, Kinmberley Shorthorn steers approximtely
six months of age were subjected to either Experinental (intensive) or
Commercial (minimal) handling treatments for a period of six nonths. One side
of each carcase was electrically stinulated while the other remained
unstinulated. In Phase Il, a sanple of 12 nonths old Kinberley Shorthorn
steers remaining from Phase | and 9 nonths old Angus steers were subject to
the same handling treatments for the next 12 nonths. Both sides of these
carcases Were electrically stinulated. Handling treatnment had no significant
(P < 0.05) effect on meat quality in either breed or in either Phase. In
Phase | electrical stimlation had no beneficial effect on neat quality. An
unusual Iy high incidence of dark cutting meat of high ultimate pH was found in
these animals. In Phase Il Angus were significantly (P < 0.05) nore tender
than Kinberledy Shorthorns, but, after adjustment by covariance for fat
thickness, this advantage was rempved. (Keywords: cattle handling, nuscle
pH, meat quality).

| NTRODUCTI ON

Procedures leading to the slaughter of cattle inevitably inpose stress
on the animal, the severity of which depends on factors such as the distance
travel led, tenperature, nixing of strange groups and tenperanent. (See
reviews by Grandin 1980 and Lister et al. 1981). The stressors can be
physical (e.g. exhaustion, illness) and psychol ogical (fear, aggression) and
can lead to a depletion in nuscular energy reserves which results in high
ultimate pH and dark cutting meat. In studying the effect of pH on
tenderness, Bouton et al. (1983) reported a curvelinear relationship wth
maxi mum toughness in the pH range of 5.8 to 6.0.

To our knowl edge no information is available on the effect that previous
handling may have on such stress. It is possible that animls which have been
handl ed frequently could be less prone to stress prior to slaughter. Qur own
results (Ryan and Mlntyre unpublished) have shown that meat was tougher from
animal s raised under extensive pastoral conditions than that from animals
transferred to the nore intensive agricultural areas. In addition there was a
trend for tenderness to inprove wWith increasing time spent by animals grazing
in agricultural areas.

e therefore hypothesized that an increase in the level of handling
inproves neat quality through a reduction of susceptibility to stress during
the marketing process.

MATERI ALS AND METHODS

In Phase |, 72 Kinberley Shorthorn weaner steers of approximtely six
mont hs of age were transferred in June 1982 by road transport fromthe East
Ki mberl ey pastoral area to the agricultural areas of the South-West of Western
Australia. These animals were allocated randomy from within weight strata
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to three replicates of each of two handling treatnents. Each group of 12
animals grazed a 10 ha paddock of inproved pastures of subterranean clover
(T. subterraneun) and ryeqrass (L. rigidum). The handling treatnents were
Experimental handling (EX); intensive handling, nonthly yarding for weighing
and ul trasoni c backfat testing, weekly inspection of stock using a notor
vehicle and Commercial handling (COM; miniml handling, weekly inspection of
stock as above, yarding only when necessary for animal husbandry procedures.

Six animals from each replicate were slaughtered in Decenber 1982.
Aninmal s were yarded and weighed in the afternoon of day 1 |oaded and
transported by truck (approx. 140 km) on day 2, and slaughtered on day 3. One
side of each carcase was electrically stinulated (800 volts RMS, 14.3 pul ses
per sec for 90 seconds).

In Phase II, 36 weaner Angus steers (approximately nine nonths old) from
the agricultural areas were included in the experinent in December 1982. These
animals were allocated from within weight strata to two replicates of each
handling treatment. The 36 remaining Kinberley Shorthorn steers were
reall ocated simlarly to treatments corresponding with their previous handling
treatment. These animals grazed until slaughter in Decenber 1983 and the sane
preslaughter procedures applied. Both sides of these carcases were
electrically stinulated.

Hot carcase weight (fats out, tail off) and fat thickness at the 12th rib
were measured. Carcases were hung in a chiller for three days at 2-3°C.
Meat col our was visually assessed 45 minutes after quartering between the 10th
and 11th ribs using reference col our photographs. A sanple of w. |ongissinmus
thoracis et |unborum posterior to the 11th rib was renoved from each side of
the carcase in the case of the cattle slaughtered in Decenmber 1982 and from one
side of each carcase in the followi nq year. Sanples were frozen at -18°C
prior to quality assessnents. Instron shear force and adhesion, taste panel
eval uation, meat colour and pH were nmeasured as described by Mlintyre and Ryan
(1984).

For Phase | the data were analysed as a split plot structure with
handling treatment as the main effect and post-slaughter treatnent as the
sub-treatment . For Phase Il, handling treatment and breed were treated as
main effects. Paddock effects were renoved and treatment effects tested
agai nst between animal variation. Hot carcase weight and fat thickness were
included as covariates in the analysis for Phase II.

RESULTS

In Phase | there was no difference in performance of the animals due to
handling treatment with both groups gaining approxi mately 120 kg in 150 days
(see Table 1). Animals were very lean at the time of slaughter. Neither
handling treatnent nor electrical stimulation had any siqgnificant (P < 0.05)
effect on neat quality assessments of shear force, adhesion and taste panel.
There was a high incidence of dark meat of high ultimate pH (71 and 46 per cent
above pH 5.8 and 6.0 respectively). This was not affected by handling
treatment or by electrical stimulation.

As shown in Table 2, the Anqus qained approximately 25 kg nore than the
Ki mberl ey Shorthorns and al so had greater carcase wei ght and fat thickness.
There were no significant (P < 0.05) differences in any of the neat quality
characteristics due to handling treatment nor any siqgnificant (P < 0.05)
interactions. However, breed had a significant (P < 0.05) effect, with Angus
having |ower adhesion, higher taste panel score and lighter neat colour than
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the Kinberley Shorthorns. \en fat thickness was included as a covariate, only
adhesion and rmeat colour remained significantly (P < 0.05) different between
br eeds.

Table 1 Live aninmal performance, carcase characteristics and neat quality of
Ki nberl ey Shorthorn steers slaughtered after Experinental (EX) or
Commercial (COM handling for six nonths

. Handling treatment EX COM
(n = 18) (n = 18) LSD
Post-slaughter treatment Stim Not Stim Stim Not Stim
Initial full liveweight (kg) 131 130
Final full liveweight (kg) 248 246
Hot carcase weight (kg) 120 118
Fat thickness (mm) 1.0 1.2
Shear force (kg) 3.78 3.70 3.28 3.52 0.630
Adhesion (kg) 0.35 0.34 0.34 0.31 0.052
Taste panel score (1) 4.33 4.41 4.62 4.30 0.502
Muscle pH 6.00 6.04 6.01 6.07 0.247
Meat colour score (2) 4.9 4.9 4.6 4.8 0.61

(1) Taste panel scores range from1l = very tough to 6 = very tender
(2) Meat col our scores ranged from1 = very light red to 6 = very dark

Table 2 Live aninmal performance, carcase characteristics and neat quality of
Ki mberl ey Shorthorn (KSH and Angus (ANG steers slaughtered after
Experinental (EX) or Commercial (COM handling for 18 and 12 nonths
respectively

Handling treatment EX COM Significance
Breed KSH ANG KSH ANG LSD (breed
(n=18) (n=18) (n=18) (n=18) effect)

Initial full live weight (kg) 243 247 245 247

Final full live weight (kg) 399 429 395 420

Hot carcase weight (kg) 207 221 207 210 12.5 N.S.

Fat thickness (mm) 2.9 7.2 3.8 8.2 1.16 *

Shear force (kg) 4.60 4.36 4,28 4,12 0.562 N.S.

Adhesion (kq) 0.65 0.54 0.69 0.51 0.094 *

Taste panel score (1) 4.01 4.73 4.09 4.55 0.380 *

Muscle pH 5.65 5.62 5.66 5.65 0.086 N.S.

Meat colour score (2) 3.6 3.1 3.7 3.2 0.37 *

Means adijusted by covariance
for fat thickness

Shear force (kg) 4,51 4.42 4,21 4.22 0.712 N.S.
Adhesion (kg) 0.65 0.54 0.69 0.51 0.120 *
Taste panel score (1) 4.26 4,57 4,25 4.30 0.461 N.S.
Muscle pH 5.66 5.61 5.66 5.64 0.109 N.S.
Meat colour score (2) 3.6 3.1 3.7 3.1 0.47 *

* P < 0.05 (1), (2) See Table 1.
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DI SCUSSI ON

The results of this investigation have shown that an increased |evel of
handling of cattle on farm did not result in inprovenents in meat quality.
Also no reduction in level of susceptibility to stress was indicated from the
ultimate pH levels in the neat from the two handling treatnents. These
findings were contrary to the hypothesis. The results do suggest that the kind
of handling carried out in experiments does not effect quality and that results
can be extrapolated to the comrercial situation.

A notable feature of the results for the Kinberley Shorthorns in Phase |
was the exceptionally high incidence of dark meat with high ultimate pH  This
was well above the level we have experienced in cattle of sinmlar age from the
agricultural areas. However it was consistent with results of other studies
with animals of that type from the pastoral areas (Ryan and Mlntyre
unpubl i shed). It seens unlikely that the low levels of nuscle glycogen
necessary to produce such pH levels could have been due to physical stress.
Even though the animals had very low levels of fatness, both groups had gained
substantial anounts of weight during the experinment and the EX group at |east
were still growing during the period imediately before slaughter.

Al though it cannot be deternmined fromthis study we suggest that the
effect was due to psychological stress during the processes leading to
slaughter arising as a consequence of the animal's environment in their first
six months of life. Cattle raised under extensive pastoral conditions in the
Ki mberl ey have almpst no contact with man so that they do not have the
opportunity to lose their fear of man, his facilities and procedures, and are
therefore highly sensitive in stressful situations. Even intensive handling in
the initial six months in the agricultural areas was not sufficient to reduce
this sensitivity to the extent that it no longer affected nuscle pH. The
normal pH values in the second year may indicate that the susceptibility to
stress declined over time even with ninimal handling.

The superior neat quality of the Angus conpared with the Kinberley
Shorthorns in Phase |l was |argely accounted for by their greater fatness. It
is probable that the l[ower connective tissue strength of the slightly younger
Angus cattle (indicated by adhesion values) was also a contributing factor.

The |ower shear force and adhesion values of animals in Phase | conpared
to those in Phase |l were consistent with younger animals having |ess
connective tissue strength. The high pH in Phase | did not appear to have had
a major effect on this general trend.

REFERENCES

BOUTON, P.E., CARROL, F.D., FISHER, A L., HARRIS, P.V. and SHORTHOSE, WR
(1973). J. Food Sci. 38: 816.

GRANDIN, T. (1980). Int. J. Stud. Anim Prob. 1:313.

LI STER D., GREGRY, N.G and WARRIS, Pp.p. (1981). In "Developnents in Meat
Science - 2", p. 61, editor R Lawie (Applied Science Publishers: London).

Ml NTYRE, B.L. and RYAN, WJ. (1984). Proc. Aust. Soc. Anim Prod. 15: 468.

270



	ASAP Home
	TOC Vol 16

