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ecti ves in carcass

c la s s i f i c a t io n  research are, 
therefore,
(a) To ob jec t ive ly  quanti fy muscle 
development in pigs to complement fa t  
depth measurements and improve the 
accuracy of lean predict ion.

(b) To develop object ive techniques 
to predict composition in c a t t le  and 
sheep carcasses which could replace 
current subject ive visual assessment 
procedures.

Video-image analysis (VIA) is a 
technique which has potential  use in 
commercial c la s s i f i c a t io n .  I t  
enables quant i f ica t ion  of surface 
phenomena of carcasses to be made, 
covering a wide range of aspects 
including carcass shape, fa t  cover in 
ruminants, and carcass blemishes. I t  
is non-contact, very rapid, and can 
be f u l l y  automated. The technique 
has been applied to beef carcass 
thigh conformation and fa t  
d is t r ib u t io n  (Sorensen, Klastrup and 
Petersen, 1988) and to beef carcass 
t issue proportions at the plane of 
quartering (Cross, G i l l i l a n d ,  Durland 
and Seideman, 1983).

Veloc ity of ultrasound (VOS) is a 
novel method which can measure l i p i d  
concentration in meat t issues based 
on the d i f f e re n t ia l  speed of 
transmission of ultrasound through 
adipose and non-adipose soft t issues. 
I t  has been used successfully in l i v e  
animals (Miles, Fursey and York,
1984) and more recently has been 
appl ied to beef carcasses (Miles, 
Fisher, Fursey and Page, 1987). The 
pr inc ipal  advantage of th is  method is 
that intermuscular fa t  - the major 
depot in c a t t le  and sheep-influences 
the speed measurement which in fact 
re f lec ts  to ta l  l i p i d  in the core of 
t issue ly ing between the transmitt ing 
and receiving transducers. The 
associat ion with percentage lean 
derives from the close re la t ion  
between th is  compositional t r a i t  and 
the ra t io  of l i p i d  to non- l ip id  
volumes of soft  t issues. This paper 
reports some data on the 
quan t i f ica t ion  of pig carcass shape 
using VIA, and presents fu r ther  
resul ts  obtained using VOS on beef 
carcasses. A prel iminary examination
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of the value of l i g h t  ref lectance 
probe fa t  and lean thickness 
measurements as predictors of beef 
carcass composition is also included.

MATERIAL AND METHODS

VIA

Detai ls  of the system are the subject 
of a patent appl icat ion.

Basica l ly , the system comprises a 
number of f ixed posit ion se l f  
compensating CCD (close coupled 
device) cameras l inked to a d ig i t a l  
image analyser (Automatix AV90). 
Automatic carcass l ig h t in g  and 
spec ia l is t  software were employed.
For each carcass, the system makes a 
number of object ive measurements of 
several carcass p ro f i l e s .  For beef, 
these measurements provide the 
information allowing quant i ta t ive  
in te rp re ta t ion  of both fa t  cover and 
carcass conformation to be made. For 
pigs, the image analysis system only 
produces carcass conformation data.

The data reported here re late to 
eight pigs, four Large White and four 
P ie tra in  boars ranging in carcass 
weight from 72 to 96 kg. A f ter  
measurement of P2, eye muscle 
dimensions and VIA imaging, they were 
f u l l y  dissected in to  lean, fa t  and 
bone. From carcass images taken from 
three d i f fe re n t  aspects, a composite 
value re f lec t ing  carcass ' f u l ln e s s '  
per un i t  length and nominally 
label led 'volume' was calculated.

VOS

subsequently assessed on 15 -Po1 
EAAP scales fo r  fatness and jc 
conformation before complete pW 
dissection.

Automatic l i g h t  ref lectance

The instrument used was a Henne55̂ 
GP2'Q' pig probe from which fln
ref lectance p ro f i les  were log9ê £i‘ 
Compaq portable computer by mea 
the Hennessy research s u b -s y s t ^ ^  
(board and software). The aig0̂ 1' 
in the pig programme were not 
define t issue depths. Rather, 1 
ref lectance p ro f i les  were interP 
by an operator who defined t i s 5 
boundaries. Thicknesses of c]i<
subcutaneous fa t ,  underlying 
and the f i r s t  intermuscular dep 5; 
encountered were logged at 3 s1 ^  
the so cal led P8 measurement °n 
rump (Moon, 1980); 10cm from tn ^ ( 
dorsal mid- l ine at the 1 0 /1 1 ^ 1 ^ '  
and 10cm from the midl ine at t 
r i b .

dTwenty-two Hereford x Fr iesian 
heifers and steers were measdf 
th is  way, and subsequently f u 
dissected.

RESULTS
1 CThe compostion of the sample^ 

terms of breed and sex exami^.^ , 
a l l  three techniques is g i ven ns afl 
Table 1, together with the me 
standard deviat ions of lean 
proport ions.

The apparatus used has been described 
elsewhere (Miles, Fursey and York,
1984). In th is  study, two versions 
of the frame/transducer assembly were 
used, d i f fe r in g  in physical 
dimensions and transducer 
spec i f ica t ion .  This e f fec t  was 
removed in the s ta t i s t i c a l  treatment 
of the data.

In t o t a l ,  98 beef carcasses were 
measured using VOS, the thickness of 
SCF was measured at 25%, 50%, and 75% 
of the width of m.longissimus at the 
las t  r ib ,  and the carcasses were
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I£ 1
Composition of the samples by breed and sex, and lean proport ion.

% i que Breed Sex n X S.D.

Large White boar 4 62.1 2.37
Pietra i  n boar 4 67.7 3.56
(Al l  pigs) 8 64.9 4.10

Friesian (F) bul l 21 63.6 2.36
Friesian steer 5 56.2 5.15
Hereford (H) bul l 30 61.5 2.89
H x F bul l 6 65.4 1.38
H x F steer 30 59.4 2.17
Limousin x F bul l 3 69.4 2.82
Limousin x F steer 3 64.8 0.65
(Al l  VOS ca t t le ) 98 61.6 3.65

H x F steer 10 58.8 2.64
H x F hei fe r 12 57.6 2.66
(a l l  HGP ca t t le ) 22 58.2 2.66

Sht
'%»

S i t ,
l e, obtai ned from the regressions 

^  brPn 0n Predictor variables for  
^inedecl separately and both 

W 9re ^^ven Table 2.

Residual standard deviat ions of percentage lean in two breeds of pig,

Ctor,(s)

Voi ume

°P0r

th ic i
b  we ^
Uh l 9ht

h

V A was

Large White Piet rain Combi ned

0.5 2.4 4.0 (4.0%)*
0.7 1.7 2.0 (76.0%)

- 1.7 (83.2%)
0.5 1.8 1.2 (90.8%)

' 0.03 0.44 1.2 (91.2%)

of var ia t ion  explained in parentheses.

dess + breed explained VOS
°n in lean percent than 
(CCW). Including eye Two basic parameters are obtai ned

1 ' B' with P2 reduced the from the VOS equipment: time of
va r ia t ion  fu r th e r ,  as did f l i g h t  and the distance between the
;ion of VIA 'volume' and transducers. From these , the
’ roost e f fec t ive  w i th in reciprocal of the speed of ultrasound

(RV) and the l i p i d  (= fa t )  thickness
(FD) are calculated. Measurements
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were made through the shoulder (s i te  
3, (Miles, Fisher, Fursey and Page,
1987): cranial to f i r s t  r ib ,  through 
m.scalenus) and through m.longissimus 
at the 1 0 / l l t h  r ib  in tercosta l  space 
para l le l  to the sag i t ta l  plane of the 
carcass (s i te  4) .  A mean value fo r  
RV and FD was calculated fo r  each 
animal.

The residual standard deviat ions of % 
lean from regression analyses 
obtained overal l  and pooled w i th in  
subgroups allowing fo r  sex, breed and 
sex + breed effects  are given in 
Table 3.

percentage lean (1.65) than tha 
obtained f i t t i n g  separate 1 i neS an̂ 
fa t  depth data al lowing for se* 
breed ef fects  (1.69, Table 3)*

in*
Predict ion of percentage lean s 
separate breed x sex subgroups 
obtained using th is  model, and 
deviat ions from the values obta j, 
from dissection are shown in ^  
The observed values exceeded 
predicted for  three groups: ^r\\n 
bu l ls ,  Limousin bu l ls  and LimolJ 
steers, and were less than the ]]5i 
predicted values for  Hereford D

Table 3. Residual standard deviat ions of percentage lean in c a t t le ,  us 
measurements, fa t  depths and visual scores as predic to rs .

in9

Predi ctor Predi ctor 
used alone + sex (s) + breed (b)

Original S.D 3.65 3.23 3.35
RV 3,4 1.95 1.93 1.94
FD 3,4 2.00 1.84 1.97
SCF depth 2.51 2.09 2.25
Fat score 2.27 1.90 2.07

The VOS parameters were more highly 
correlated wi th % lean than e i ther  
subcutaneous fa t  depth or visual 
score. F i t t i n g  separate regression 
l ines to sex and breed subgroups 
reduced the residual standard 
deviat ions fo r  each pred ic to r ,  but 
the e f fec t  was smaller fo r  
the u l t rason ic  measurements than for  
the subcutaneous fa t  indices. 
Conversely, when both sex and breed 
were included together, the biggest 
reductions in RSDs were found fo r  the 
u l t rason ic  var iables. In commercial 
c la s i f i c a t io n ,  breed would not be 
known fo r  the majori ty  of carcasses. 
Hence a model of best f i t  using 
stepwise regression procedures was 
obtained with a free choice of 
parameters except fo r  breed. The 
model f i t t e d  separate slopes fo r  the 
two sexes to fa t  depth and cubed fa t  
depth data, combined with RV4. I t  
resulted in a lower RSD fo r

Hereford x Friesian bu l ls  and 
In most cases the deviations 
smal1.

Table 4. Predicted minus °d5^1e' 
values fo r  per- 
in d i f fe re n t  bre?bg$t 
sexes using the b 
model.

cent^fid.j1

Bull S & y

Friesian -0.2
0

Hereford 0.2 O'i
Hereford x Fr iesi an 0.3 ALimousin x Friesian -1.8
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%

Of
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side

5 are the RSDs 
using EAAP fa t  

the combined sample, the 
predict ion of % lean was 
that using probe fa t  
weight.

Were no s ig n i f ica n t

^esidual standard deviat ions 
Psing probe fa t  depths, side

corre lat ions involving muscle depths 
or thicknesses of intermuscular fa t  
depots in th is  study.

CONCLUSIONS

The results  provide proof of the 
eff icacy of VOS in estimating lean 
percentage in ca t t le  carcass of mixed 
type: precision is at least as great 
as that obtained using a detai led, 
d iscriminatory visual assessment 
system. Further developments are in 
progress to improve equipment design 
and to tes t  the technique under 
commercial aba t to i r  condit ions. 
Video-image analysis has potential  to 
improve the precision of estimation 
of lean content in pigs when used in 
conjunction with measurement of 
backfat thickness. Too few animals 
were studied here to convincingly 
demonstrate i t s  value but the degree 
of precision obtained at th is  
prel iminary stage appears to be at 
least comparable to that obtained 
from combinations of measurements of 
backfat and m.longissimus depth. 
Visual assessment of fa t  cover in 
beef carcasses is more precise than 
fa t  thickness measurements made with 
automatic probes as predictors of 
lean content. VIA also has potential  
fo r  estimating fa t  cover as well as 
conformation in beef so the prospect 
fo r  improving precision over that 
obtained using probes, and developing 
a t r u l y  object ive system is good. 
Further work w i l l  compare a l l  three 
methods on larger samples of 
carcasses.

of percentage lean in hei fers and steers
weight and fa t  score as predic to rs .

^ t9lr)al S ry

% th S,D’
S Î S !  ;
A l i g h t  lQ/11th r ib
f

ght a ^a t dePth
Or? l U / l i t h  r ib  fa t  depth

Combi ned 
sexes

Steers Heifers

2.66 2.64 2.66
2.44 2.26 NS
2.21 NS 2.06
2.19 0.99 1.84
1.83 NS NS
1.98 NS NS
1.59 1.78 1.51
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