el F'SHMATION OF BEEF CARCASS COMPOSITION USING VELOCITY OF SOUND AND ELECTROMAGNETIC SCANNING

'D'M-FERGUSON', G.W.JOHNSON', LJ.EUSTACE?, P.CABASSI?, R.J.CHANDLER?, R.J.W.LAKE* AND R.BRADBURY*

'CSRo

and 1 Division of Food Processing, Meat Research Laboratory, PO Box 12, Cannon Hill, Qld 4170, Australia, ? Australian Meat

Vestock Corporation, Wooloongabba, Qld 4102, Australia, ® Livestock and Meat Authority of Queensland, Brisbane, Qld
2, Australia, 4 Advanced Measurement and Control Pty Ltd, Armidale, NSW 2350, Australia.

SUMMARY
T

he accuracy of Velocity of Sound (VOS) and Electromagnetic Scanning (EMS) technologies was assessed for prediction of lean

R I e |

per, . J s : :
‘®Ntage in beef carcass. VOS, EMS, hot carcass weight and P8 fat depth measurements were taken on carcasses of twenty-

Ny

&] S i : : it ;
ght Hereford x Angus steers, within one hour after slaughter. After overnight chilling, the sides were boned and percent lean
|| Wa

S determined chemically. The mean carcass weight and lean percentage were 243 + 46.8 kg and 66.7 + 2.6%. The best

1

‘\ iIldividu

al VOS measurement (RV 1 - R?=0.44; SEE=1.95)) was less accurate than the best combination or average of VOS

g ; s g . . A
Surements across two sites (RV 1 and RV 3 - R2=0.62; SEE=1.60). Predictive accuracy was further improved following the

\\.\\

inclyg; : . cebyet RO
lusion of carcass weight (R2=0.70; SEE=1.48). Although small differences in accuracy were observed using individual EMS

Phas 4 p . RS . .
€ curve parameters, the combination of carcass weight and an EMS height parameter (H,), was the most accurate

(R2

\

=0.79; SEE=1.21). The advantages in predictive accuracy offered by the two technologies relative to the combination of

st :
ndard Carcass measurements (R?=0.68; SEE=1.49), are at best, only moderate. However, the full potential of each will

0
Y be known after they have been assessed on a larger heterogenous sample.

. [NTRODUCI‘ION

Sntr, :
A to Mmost beef carcass classification schemes is an estimate of carcass composition, particularly the proportion of lean or

g
cle, 2 i g K s b .
A Increased emphasis on estimating the quantity of lean in the carcass to determine its value has been motivated by

iIlQre
ase i . . o : a
A ed consumer demand for leaner beef. The challenge now is to provide accurate, cost effective technologies which, under
Bbagty:
Oir e . .
P Conditions, reliably estimate lean content.

SVer, :
n technologies ranging in cost and complexity are now under development and evaluation. Electromagnetic scanning
) ) and Velocity of Sound (VOS) are technologies which offer enormous potential in this regard. The objectives of this

Stud
y We - . . . ‘
'€ to compare the accuracy of EMS and VOS with the conventional measures of carcass weight and fat depth to

Dred'
A ICt b :
/{b eef carcass Jean content.
MATE
| ™AL AND METHODS
Wen .
ty-eji , : DUy : ;
i ght Hereford x Angus steers were slaughtered at the CSIRO research abattoir. Carcass weight and P8 fat depth
A Moo 19g(
)) were recorded immediately after the carcasses had been split into sides. The left side was then measured using
2| the y, : .
0

S Carcass @ . & ; : ,
arcass System (AMAC, Armidale NSW, Australia). Reciprocal VOS measurements (us/cm) were taken at three sites

‘and
L
flese Were denoted a

S:
Ry 1
locateq between the tenth and eleventh ribs, approximately 6 cm. from the midline. Measurements were taken in
a dorso-ventral orientation, parallel to the sawn chine bone.
RV2 ) '
) as for RV 10/11, but between the seventh and eighth ribs.
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RESULTS AND DISCI {
h
, f X
The sam ad at I W of 3 + 46.8 kg, P8 fat depth of 10.8 = 4.6 mm and percent lean of ¢ +
¥ o
af 1
? : : tartar thE
S101 anc 1S of ti n ual VOS and EMS measuremen € ted | L€ easurel 3 were no betl i
J ' A
l] o §
y . \ + of w‘ﬂ_)i‘—[
combin n of car welight and P8 Iat ¢ prediction of lean percent (Table 1). It 1s 1mj int to COItk ,
I x
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acct y of 1 technologies against that provided by ti ombination o tandar ‘ \easurements sucil | r
ol
: - 7 ; .~mbl 2
and ‘Fat dentl hese measure ire routinely recorded abattoirs and t a offered by this cOI™ qc
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represent t standa V 1 rently ‘
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‘ , f the
se curve parameters did not vary substant y (Range in R2=0.24 - 0.31). OI
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1€ reciprocal velocity measurements, RV 1 accounted for the most variation in percentage lean (R2=0.44; SEE=1.95%). Mean

vl %

8§ Teciprocy) velocity measurements across sites, with the exception of RV 23, were better correlated with lean percent
L Table 1: Prediction of beef carcass lean % using than the best single site measurement RV 1. This finding
] § xxsxxedaliird(r:xdnen[s ass, VOS5 and. EMS concurs with those of Miles et al (1987), Miles et al (1990)

: erguson (1991). The t accurz ¢ i ;
i - CRirdas e e Rz | SEE and Ferguson (1991). The most accurate mean reciprocal
p Carcass weight + P8 fat 0.68 | 1.49 velocity measurement was RV 13 which accounted for 62%

{ of the variation in lean percent.

g VoS
RV 1 0.44 | 1.95 The accuracies of the best EMS and VOS predictive models
sl rV 2 D.25 | 2.25 SRt o .
RV 3 0.26 | 2.24 are presented in Table 2.
5 RV 12 0.47 | 1.90
RV 13 O-f’l 1.60 Table 2: Best predictive models based on EMS,
RV 23" 0.34 1 2.10 VOS and carcass measurements
RV 123 0.57 | 1.70

) EMS Model R2 SEE

| H, 0.24 | 2.27 e
y H, 0.28 | 2.20 Carcass weight + P8 fat 0.69 | 1.49

H, 0.26 | 2.24 F

H, 0.24 | 2.36 .

H 0.27 | 2.23 H, + carcass weight D28 1121
PEAK P ST

y , 0 216

: A 031 | 216 | vos
A, : 2. P R :
5 el e | RV 13 + carcass weight 0.70 | 1.48
A, 0.28 | 2.20
A 0.28 | 2.2
Arora 0.28 | 2.20 The carcass measurements of weight, length and
) Mean reciprocal velocity across sites temperature were included in the analyses of the EMS data.

®Mmbination of the EMS phase curve parameter H, and carcass weight provided a better prediction of lean percent (R2=0.79;
SEE~+ . i .
*=1.21) than combinations of carcass weight and other curve parameters. The selection of H, 1s of interest given that it is

& Dot : ; . : !
8 locateq about the peak of the phase curve. In previous studies, parameters closely associated with the peak phase

deﬂ . -
€Ction (eg Hppax) have usually been selected for the prediction of pork and beef carcass composition (Forrest et al 1991)

Pr,
ef@r@nce

lotg] )

for parameters such as Hpgax in predictive models is plausible, given that the phase curve reaches a peak when the
€an mass is present within the EMS field. The choice of H, might be explained by the fact that this point of the phase
€l Principally influenced by the presence of the hindquarter lean mass within the field and this mass would have a
L domip, o : T : . i &
() 1t effect on the total phase response. The limited nature of the dataset must also be taken into account. The addition
of o
Carcacc 1
aer55 l(fng[

h and/or temperature with H, and carcass weight did not significantly improve the predictive accuracy. Carcass
le
;n 8

8th and te

mperature have been included in other models for the prediction of pork carcass composition (Kuei et al 1989;
8] e . : s . A . .
tal 1991). However, Forrest et al (1991) reported that neither measurement improved the prediction of lean content in

Ot b : . jtE et
! ad hindquarters. For the purposes of commercial carcass description, the applicability of this technology would be

enhanc(‘d A :
4 1f measurements of carcass length and temperature were not required

B COmbin.,: % z : Gty :
INation of the VOS measurements, RV1 and RV3, or the mean of these measurements provided similar levels of accuracy

| fo
r :
r 2 demx lean percent (R2=0.62; SEE=1.62). However, the addition of carcass weight resulted in an improvement in
- accuracy (R2=0.70; SEE=1.48). This agrees with the findings of Miles et al (1987). No further improvement in

ace
Hlrac 4 : . . . :
Y Was obtained following the addition of a third recipr

cal velocity measurement. In view of the time constraints
aS§ . .
‘OQla[ 7
e = . . 1 1 1 > 3 + ~ N
,. T d with on-line carcass measurement, it would be unlikely that more than two measurements could be taken.
1)
e ad
ANtages in predictive accuracy offered by the two technologies relative to the combination of standard" carcass

0ts, are at best, only moderate. It is anticipated that the full potential of these technologies will only become
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