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THE EFFECT OF QUALITY OF DIET ON CARCASS AND MEAT
CHARACTERISTICS OF LAMBS AT AMBIENT
TEMPERATURES OF 20 AND 30°C

F. Rianto', M K Hill® and J. V. Nolan®
ABSTRACT

An experiment to investizate the effects of diet and ambient temperature on carcass and
meat characteristics were carried out using 16 Border Leicester x Menno wether lambs, aged 7
months and weighing 33.041.49 kg, The weathers were randomly allocated to a 2 x 2 factorial
structure of treatments in a randomized block design. The treatments were 2 different ambient
temperatures (20” and 30°C) and 2 different diets (LPHF, high fibre and low protein, HPLF, low
fibre and high protein). Diet HPLF resulted in a higher dressing percentage and back-fat thickness
than diet LPHF (49.7 vs 44 4 % and 14.2 vs 6.8 mm respectively), but there was no effect of
temperature on carcass characteristics. There was a significant interaction between lemperature
and diet on eye muscle area. For lambs fed LPHF, eye muscle area was smaller at 30°C than at
20°C, whereas for lambs fed HPLF, temperature had no significant effect. The meat from lambs
fed HPLF was tastier, as assessed by a taste panel, than that from those fed LPHF, but there was
no significant effect of temperature on meat flavour. There were no significant effects of either
temperature or diet on the pH, colour or tenderness of the meat
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PENGARUH KUALITAS RANSUM DNA TEMPERATUR LINGKUNGAN
TERHADAP KARAKTERISTIK KARKAS DAN DAGING DOMBA

INTISARI

Penelitian untuk mengetahui pengaruh ransum dan suhu lingkungan terhadap karakteristik
karkas dan daging telah dilakukan dengan menggunakan 16 ekor domba persilangan Border
Leicester x Merino jantan kastrasi, umur 7 bulan, bobot 3304149 ke Domba-bomba tersebut
dislokasikan secara acak pada perlakuan dalam rancangan acak kelompok dengan strukiu
faktorial 2 x 2. Perlakuan yang diterapkan adalah suhu lingkungan (20" and 30"C) dan ransum
(RPTS: renduh protein tinggi serat, dan TPRS: tinggi protein rendah serat). Ransum TPRS
memberikan hasil persentase karkas dan ketebalan lemak pungzung yang lebih tinggi daripada
ransum BPTS (497 vy 44.4 % dan 142 v 6.8 mm berturutan), tetapi tdak terdapat pengaruh
nyata suhu terhadap karakteristik karkas Terdapat interaksi nyata antara subu dan ransum pada
ofot mata rusuk. Pada domba yang mendapat ransum RPTS, suhu berpengaruh nyata, sementars
pada domba yang mendapat TPRS, subu tidak berpengarub nyata Daging domba yang diberi

RPTS mempunyai rasa yang Ichih enak daripada domba vang dibh .i TPRS.

Subu tidak

berpengaruh nyata terbadap aroma daging Baik suhu maupun ransum tidak berpengarub nyata

pada pH, warna maupun keempukan daging

(Kata kunci: Domba jantan kastrasi. Cekaman panas, Karkas, Daging),

Introduction

When heat stressed, ruminants attempt
to reduce their metabolic heat production by
reducing feed intake (FI) (Hafez, 1968
Conrad, 1985). During heat stress, metabolic
rate is likely to increase through Qqp effects
and Increased protein oxidation (Graham e
al, 1959) which may increase the protein
requirement per unit energy content in the diet
(Leng | 1990) These influences are likely 1o
result in a reduction in liveweight gain and/or
an increase in the proportion of fat in the body

An experiment by Bhattacharya and
Hussain (1974) showed that with respect to Fi
there was an interaction between ambient
temperature and the erude fibre contemt of the
diet, for animals at high ambient temperature
the reductions in feed intake and enermy
utilization were more severe when high-
roughage rather than low-roughage diets were
fed. It has been largely accepted that fibrous
diets produce a larger HI from the gut than
concentrate-based diets of similar metaboli-
sable energy (ME) content (@rskov and
MeLeod, 1990)

This experiment was carried out to
determine the effects of ambient temperature
and feed quality (protein and fibre conients)
on FI, digestion, liveweight gain (LWG) and
carcass characteristics and meat characteristics
of lambs Some of the results, ie FIL
digestibility and’ LWG  have been reported
previously (Rianto ef al, 1998). The resulis
being reported here are focused on carcass and
meat characteristics, The hypothesis proposed
was that carcass weight, dressing percentage
and back-fat thickness would be higher for the
lambs fed diet containing high protein low
fibre (HPLF) than for that containing low
protein high fibre (LPHF), and at 20°C rather
than 30°C. and the meat characteristics of
lambs ted HPLF are better than LPHF,

Malerials and Methods

Animals and experimental design

Sixteen Border lLeicester x Merino
wether lambs (aged 7 months and  weighing
330 + 149 kg) were randomly allocated 1o
treatments by stratified randomization on the
basis of their intake of lucerne chaff during a
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Z-week pre-experimental perind at 25°C. The
lambs  were penned, fed and watered
individually in two air-conditioned climate
rooms, in both of which relative humidity was
T0%, and lighting was continuous, Water,
which was at ambient temperature, was freely
avutable

A 2 x 2 factonal structure was used in a
randomized block design for 10 weeks, after
the 2-week pre-experimental period The
lambs were given one of two diet ad fibitm
(30% excess) at each of 2 ambiemt
temperature: 20°C and 30°C (continuous), Diet
I (LPHF) consisted of a mixture of 50%
lucerne chaft and 50%% vaten chaff, while diet
2 (HPLF) consisted of 75% of commercial
lamb  pellet (Fielders, Tamworth, N.SW.
Australia, containing 60% lucerne meal,
19400 sorghum. 2025 millrun, and 0 35%
minerals mix) and 25% lupin grain.

Procedures

The procedures in providing leed have
been described in the previous report (Rianto
ef al, 1998), ie weighed quantities of feed
were offered twice a day in order to ensure
that adequate fresh feed was available 1o the
lambs at all times. Feed refusals were
collected twice a week The feed intake was
calculated from the difference between feed
offered and feed refused Samples of the feed
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offered and refused were collected for
analysis.

After 74 days feeding period (day %8
overall including pre-experimental period ), all
16 lambs were slaughtered and carcasses were

stored for 24 h at 4°C and then at -209C for 2
months The carcasses were then individually
halved, while frozen, by sawing along the
centre of the spinal column and the following
measurements made on the nght side of each
CArcAss’ E}"E muscle areq, RLL]:I'E'L'I'IE.I'I.BOI.JS fal
thickness, loin muscle colour, pH and
lenderness.

Eye muscle area (cm’) was measured
between the 10" and 1™ ribs by means of a
compensaling planimeter from a tracing made
on transparent plastic. Subcutanecus back-fat
thickness (mm) was measured over the centre
of the fomgissimus dorsi muscle between the
10t and 1110 ks,

The loin colour on a freshly cut surface
of the longissimus dorsi was measured by a
Colourimeter (Minolta; Japan). The colour
parameters measured  were  lightness (L),
green-red colour range (a) .and blue-yellow
colour range (b). The loin pH was measured
by a meat pH-meter; colour and pH measure-
ments were carried out on thawed raw meat

Table | The Mutrient contents of the diets used and the mitrogen contents
of the corresponding feed refusals at 20” and 307

. Dhici DM (%) OM (%) N (%) ADF (%) Ligmim (%5)
LPHF' 873 40,4 23 324 49
Luccme chall {50 %) 86.0 %07 33 243 4.4
Oaten chalf {50 %) 890 11 |4 373 449
HPLF Bos 933 33 2148 27
Pallets (75 %) BE.0 922 2.7 21.3 34
Lupins 05 %) 90 966 49 209 06
' LPHF = low pratein high fibre; HPLF = high protemn low fibre. DM dry matter;
OM - uryanic matter; GE = gross energy: N = nitrogen: ADF = aeid detergent fibre
All measurements in all Tables are expressed on a DM basis
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The wenderness of the foissimus dorsi
at the loin position (between lumbar vertebrae
3 oand 10y was measured on cooked, trimmed
meat by objective test and by a taste panel
consisting of 20 trained members. To this end,
about 180 g of each loin was cooked in water

of 809C for 50 min. The Warner-Brateler
shiear and compression measurements (Lloyd
Instruments, U K were used for objective
tests for tenderness, and the taste panel test
was for tenderness and Pavour; the score
range used by the taste panel for renderness
was: 1) Extremely tough, 2) Very tough, 3}
Slightly tough, 4) Slightly tender, 5) Very
tender, and 0} Extremely tender For flavour
the range was: 1) Extremely tasteless, 2) Very
tasteless, 33 Slightly tasteless, 4) Slightly tasty,
3y Very tasty, and &) Extremely tasty

Statistical analysis

The data were analyzed by analysis of
variance, The sources of variance werg 2
sinale treatment Factors (lemperature and diet),
and the interaction between them

Resulis
Carvenss characteristics
The effects of lreatments on o carcass

characteristics are presented in Table 2, there

Table 2
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being no significant (P=0005) interactions
Carcass weight was significantly influenced
by both temperature - (9<0005) and - diel

(P=0001), The lambs at 20°C had heavier

carcasses than those st 30°C, and the lambs
fed diet HPLF had heavier carcasses than
those fed diet LPHF. There was also a
significant (P<0.001) difference in dressing
percentage between diets (497 % for HPLF,
444 % for LPHF), bul not between
temperatures (P=0.05; Table Z).

There was no significant interaction
between temperalure and diet on the thickness
of back-far While there was no significant
difference 1 back-fai  thickness between
temperatures, however there was a significant
difference (P<0001) between diets, with
tambs fed the HPLF diet recording higher
values than those fed LPHE {Table 2),

There was a significant interaction
between temperature and diet on eye muscle
area {P<0.05). When the lambs were fed diet
LPHF, eve muscle area was significantly less
al 30°C than at 20°C (P<0.01), whereas when
the lambs were fed diet HPLF, cye muscle
areas were simular at both temperatures (see
Table 3),

The effects of temperature and diet on the carcass weight,

dressing percentage and hack-fat thickness of lambs

Parameter Ambient temperature  Diet sem  Effects”
2000 300C LPHF'  HPLF
LWG (2/d) ) 154 78 190 80 T D*¥
Carcass Weight (k) 21.3 193 7.3 23.3 0.51 6l g
Dhessing Percentage 47.4 A4t '.' dad 4 497 068 B bt
_Back-fat thickness (mm}) [1.0 o b8 142 094 Dt

~ 'LPHF = low protein high fibre, HPLF = 111513 protein low fibre

" T= remperature, 13 = diet; *

150

= P 005, ** =P<0.01; ¥** = P<0.00]
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Table 3. The effects of temperature and diet on the eye muscle area (Cm2+ se) of lambs

Ambient lemperature

et

; 200¢ 30°C
LPHF ; " l
12.0+0 453 10.54+0 450
HPLF 13.0+0 452 12.9+0 454

'LPHF = low p:{ﬁcin high fibre, HPLF = high protein low fibre
" \ralues with different superseripts are significantly different (P<0.01)

Table 4 The effects of temperature and diet on the meat characteristics
(Loin Bye Muscle) of Lambs

Ambient
Parameter temperature
1 209C  30°C
PH 5.6 535
Colour range
L (lghiness) 308 3601
a lereen-red) 207 20,9
b blue-yvellow) [1.0 IERY
Tenderness
« Objective Test
Warner Bratzler (kg) 55 54
Compression (kg) 2.7 3.3
. Panel Test 4.3 4.4
Flavour (Panel score) 3.0 3.3

et
. [l _ sem Effects'
L.PHF' HPLF
56 55 0.24
36.7 362 0.77
208 20,8 057
108 111 0.44
55 5.4 0.24
30 3.0 023
4.1 4.6 018
3.1 38 0.17 D*

"LPHF = low protein high fibre. HPLF = tﬁl:;,h protein high fibre

"D =diet; *=P <005
Meat characteristics

There were no significant interactions
between temperature ~nd diet with respect o
any ol the meat characteristics measured, the
treaiment means of which are presenied in
Table 4. Except for a significant preference
shown by the taste panel for the Navour of
meat [Fom lambs fed diet HPLF (P=0.03),
there were no significant differences between
temperatures, or between diets in any of the
meal characteristics measured (Table 4.

Iiscussion

The present resulis showing that both
ambient temperature and dict affected carcass
weight and that both temperature and diet

affected back-fat depth are in agreement with
other studies (see, for example, the studies of
Fahmy et al, 1992, Chestnutt, 1994,
Chestnutt {1994) fed lambs at from add libitum
10 50 %% of ad libitum F1 and found that the
effects ol carcass weight on back-fat thickness
and a number of other indices of fatness were
greater on the high plane of feeding than on a
low one. In - view of the carcass resulls
discussed above, the hypothesis proposed can
be accepted in part only. That is, that carcass
weight, dressing percentage and back-fat
thickness were higher for HPLE than for
LPHF However, for the temperature effect,
only the differences in  carcass weight
supported the hypothesis.
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The significant  difference  between
diets in meat favour recorded in this
experiment is in agreement with other studies
(Cramer et al., 1967, Park et al.. 1972a & b,
Shorland er @l 1970, Summers e af 1978,
Crouse ef af, 19813, For example, Cramer ¢f
al, (1967) fed lambs on  white clover
(frifodium  repensy  or perennial  ryearass
(Lolfum perenne) and found that white clover
led to a stronger flavour than perennial
ryegrass. The current resull was however,
unexpected. The largest single constituent of
diets LPHF and HPLF was lucerne chafT, bu
the other major constituents varied {(oaten
chaff for LPHF, sorghum and lupins for
HPLF) so that il is not possible to attribute the
flavour difference to a specific factor (g
protemn of crude fibre) or dietary constituent
Another possible contributor 1o the Aavour
difference observed is the level of CArcass
fatness. Carcasses from lambs fed HPLF were
fatter than their LPHF counterparts, and
Cramer ef af, (1967) have shown that meat
flavour is derived from both fat and lesn
tissues, Though the flavour differences in this
1 were significant (P<0,05), from a practical
viewpoint of consumer acceptance of the meat
it should be noted that the mean |PHF and
HPLF scores of 3.1 and 318 respectively fell
between the 'slightly rasteless' and 'slightly
lasty’ categories. That is, in the current
experiment, the flavour of meat from both
diets failed to be rated highly.

Conclusions

From this cxperiment it could be
concluded  that  carcass weight,  dressing
percentage and back-fat thickness were higher
for lambs fed the HPLF diet. but that
temperature had a significant effect only on
carcass weight (higher at 20°C than at 30°C),
For the meat characteristics studied. only the
effect of diet on meat flavour as assessed by a
taste panel was significant, but both meats
failed to score highly for Navour,
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