
ASSESSMENT OF PI6 CARCASSES BY MEANS OF MFA RECORDER

pi

I .  HANSSON

N n n ^ i r nL o L n nima1 Breeding and R e t i e s ,  The Swedish U n iv e r s i t y  o f  A g r i c u l t u r a l  Sciences, S-750 07

INTRODUCTION

f a t  in Jthp r a r r L c  9r  SS c l a s s i f i c a t i o n  i s  to  ob ta in  a r e l i a b l e  es t im a te  o f  the  p ro p o r t io n  o f  lean meat 
the  o i ^ a t  the  l a ^ t f H h c Se 3 ba^ l s . f o ;:. Payment t0  b° t h  producer and r e t a i l e r .  The ba c k fa t  th ickn ess  over 
l !  J î p r s f n î !  ^  ^ b En?wn t0  b? the  best s i n 9le  measurement f o r  the e s t im a t io n  o f  lean meat content; 
t ra s c o o e l nn9the ha ^ -c9n f ° t h t n e S ’ ^ nc lud lng  Sweden> ba ck fa t  th ickn ess  i s  measured w i th  the o p t ic a l  probe
the l i m i t s  a r e ^ n  1 n t he i;arcasses are sor ted  in to  d i f f e r e n t  c lasses o r  grades. In Ŝ  trie l i m i t s  are 20, 24 and 29 mm between the  grades used.

ü n l i ^ c t ?  Wî t h l "  t h ? c la s s e s ,  e s p e c ia l l y  in  the best one, i s  d is regarded in  the  grad ing  system in  use. The eC 

t e n t  i T l a c k ï n g ^ n  t h î s ^ L p e c t ^ 1" 9 b° arS ^  the p ro du c t lon  o f  s la u 9h te r  p igs  having a h i g h  lean meat co r

ec0'

r l ! e n t P T « b Prec 1 s ̂  on, ] " ^ e d  i  c t  i n g the v a r i a t io n  in  lean meat con ten t  can be achieved w i th  one s in g le  me- 
rement. Two o r  more ba c k fa t  th ickn ess  measurements, o p t im a l ly  combined g ive  an even more r e l i a b l e  assessment 
5  e r  & Eva" s ’ 1979! -  I f  severa l measurements are to  be made on each carcass i t  would seem d e s ira b le  to ' 

3 1  re c o rd in g  T J pment f o r  ^he re a d in 9- In Denmark, g rad ing  has f o r  severa l years been based on mea*“1
u6n Wlth the MpA reco rde r  (Meat Fat Autom at ic )  (Pedersen & Busk, 1979). Th is  ins trum en t measures ba 

t a t  th ickn ess  a u t .n m a t i ra l lv  a t  n ia roc  k^~i, ti______ ■ ..... ........  ........................................... ..... nf
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* •  1 , 1 u L MULumacic; i reoe rsen  & Busk, 19/9J. Th is ins trum en t measures
mncrie f  \ / / i0i a t I Ca^ y t b r ?e p aces a lo n 9 the back. The readings are combined w i th  the  th ickness

t +t h e , 3(u  asb n b  and Wlth the  carcass we ight in  a stepwise reg ress ion  equa t ion  in  o rd e r  to  a r r i ^
ne i i c T a t ^ ° I  the  c° n te !)t - The Payment to  the producer is  then based on the  es t im ated lean meat perce 
ge, ins tead  o f  acco rd ing  to  c la s s ,  as in  most o th e r  c o u n t r ie s .

I t  i s  known from severa l experiments in  Sweden th a t  the  o p t i c a l  probe may not be id ea l in  a l l  circumstance^-
The op e ra to r  has to  i d e n t i f y  the f a t  and muscle boundary v i s u a l l y  and read o f f  from the s c a le .  There is  thUL r  
m !n ia . n d<T ee s u b je c t i v i t y  assoc ia ted  w i th  i t s  use. I t  i s  a lso  u n s u i ta b le  f o r  use in  au tom atic  f a t  mea*“ 
ment re c o rd in g  systems. The aim o f  the presen t experiment was to  compare the  Danish MFA reco rde r  and the °P 
ca l probe in  the grad ing  o f  p ig  carcasses a t  two Swedish a b a t t o i r s .

MATERIALS AND METHODS
The experiment was c a r r ie d  ou t w i th  a complete MFA re c o rd e r ,  borrowed from SFK, Denmark, and an o p t ic a l  P^jL  
as o r d i n a r i l y  used a t  Swedish a b a t t o i r s .  Both the  MFA measurement and the  c a l c u la t io n  o f  lean meat p e r c e n t  
fo l lo w e d  the  r o u t in e  used a t  Danish a b a t t o i r s  (Pedersen & Busk, 1979). With the o p t i c a l  probe, the backfat nt
th ickn ess  was measured a t  the  t i p  o f  the  l a s t  r i b  8 cm from the m id l in e  o f  the  s p l i t  carcass At the one P' in
r n p  mPACIIl"Omon + C i.ioro maria ar> w ^ n W n m l .. _____________ __ . i • • . - . g f  pi 93the  measurements were made on randomly s e lec ted  carcasses on the  l i n e ,  w h i le  a t  the  o th e r ,  carcasses o f  P]9j trf 
the  p ig  progeny t e s t in g  program were used f o r  the  t e s t .  At the f i r s t  p la n t ,  a l l  the  carcasses were e v a lu a t e *  
o rd in a ry  c u t t i n g ,  the  va lue being based on the  y i e l d  o f  j o i n t s  and t r im m ings .  At the  o th e r  p la n t ,  the carCrCe<'' 
were eva luated by the  c u t t i n g  procedure used in  the p ig  progeny t e s t in g  programme, g iv in g  the  lean nieat P s 
tage (Andersson, 1976). Backfa t and muscle th ic k n e s s  were measured w i th  a sca le  on the  co ld  carcass a t  t  -jg7®-’ 
p o in t  as w i th  the MFA and o p t ic a l  probe. The data were analysed by means o f  the  SAS program (B a rr  e t  al->

RESULTS

In Table 1 the means and standard 
d e v ia t io n s  o f  carcass w e ig h t ,  lean 
meat con ten t  and v a r iou s  f a t  and 
muscle measurements are g iven f o r  
the 704 carcasses used in  the  ex­
per im en t.  The progeny te s te d  pigs 
had a h ighe r  lean meat con ten t  
than the o th e r  an im a ls . The r e ­
s u l t s  ob ta ined  when c u t t i n g  the 
carcasses were ve ry  c lo se  to  
those es t im ated w i th  the MFA 
reco rd e r .  The s ide  f a t  t h i c k ­
ness was lower in  the m ea t ie r  
p ig s .  The MFA rec o rd e r  gave 
s i g n i f i c a n t l y  lower readings 
than the o p t i c a l  probe, w i th  
mean d i f f e re n c e s  o f  3-4 mm 
a t  the  l a s t  r i b .

During c o o l in g ,  changes have 
u s u a l ly  been found to  occur 
in  the  f a t  depth. Both decreases 
andincreases have been r e g is ­
te re d .  In Danish experiments

Table 1. Mearu (x) and ¿tandaAd deviation*  (S.£>.) (¡on dLi^eAent ^
th e  ptg c a A c a iiu  a&ed tn  th e expeAtment. Routtne ¿ ¿ a u g h t e t -  

a b a tto ir  1 and pAogeny te s te d  ptgi a t  abattolA  2 .

A b a t t o i r  1 

x S.D.

Number 376 328
Carcass w e ig h t ,  kg 74.30 5.10 72.43
Estimated meat c o n te n t ,  %

w i th  MFA 51.58 3.35 53.54
w i th  c u t t in g - - 53.94

Backfa t th ic k n e s s ,  mm, l a s t  r i b
Warm ca rcass ,  MFA 18.08 4.07 17.44

o p t ic a l  probe 22.47 4.24 20.74
Cold ca rcass ,  sca le 20.24 4.97 17.11

Backfa t th ic k n e s s ,  mm, 3/4 l a s t  r i b
Warm carca ss ,  MFA 17.77 4.62 17.53
Cold c a rc a s s , sca le 18.78 5.00 16.87

Muscle th ic k n e s s ,  mm, 3/4 l a s t  r i b
Warm ca rcass ,  MFA 60.55 7.57 59.56
Cold ca rcass ,  sca le 55.36 6.33 56.02

3.83

3.03
3.63

3.37
3.73
4.16

4.42
4.31
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^emed^fS u11 f ab a t  the  3/4 l a s t  r i b  were found (Pedersen & Busk, 1979). In our exper im ents ,  the  f a t  depth
k... co be ’ ** — i - » i i .........................~ —■ - - -
^reases

-ji bo increased a t  a b a t t o i r  1 and decreased a t  a b a t t o i r  2. The reason f o r  t h i s  d i f f e re n c e  is  not c le a r ,  
Tabi C0U d be due t0  d i f f e re n c e s  in  c o o l in g  procedures in  use a t  the  two p la n ts .

Correlation co e ffic ie n ts  between d iffer en t measurements of backfat och muscle thickness and the meat ^ on vazue. the. cciaccu>a .

I ?®ekfat
3. àst r i b

Si 3^ kf a t  col,

5- Musc]as n ’ b  M F A

A b a t to i r  2
co ld  carcass 
o p t i c a l  probe 
MFA
co ld  carcass

co ld  carcass 
MFA

?. "dscle
8. ) ckness n r «
9. i ean w ith MFA
10. Vs1ean c u t t in g

Ue a f t e r  c u t t in g

0.81
0.88
0.87
0.78

-0 .28
-0 .15
-0 .82

-0 .77

0.80

0.85
0.80
0.81

-0 .17
- 0.11
-0.81

-0 .6 9

0 . 8 8
0.81

0.88
0 .86

-0.17
0

-0.71

0 .8 6
0.73
0.78

0.91
-0.29
- 0.12
-0.87

-0 .79

0.79
0.74
0.78
0.89

-0.24
-0.15

-0.75

-0 .29
-0 .18
-0 .23
-0 .28
-0 .30

0.70
0.33

0.39

- 0.22
- 0.12
-0.17
- 0.22
-0.32
0.74

0.47

-0.80
-0.67
-0.75
-0.87

0.47

0.83

-0 .83
-0 .70
-0 .75
- 0 .8 6

0.79
0.47
0.42
0.87

A b a t to i r  1

car t b i c k ness in  the reg ion  3/4 l a s t  r ib s  i s  known to  g ive  the best es t im a te  o f  the  percentage o f  lean in  
k ts anHSS ( KemPs t e r  & Evans, 1979). In Table 2 the c o r r e la t io n s  between the d i f f e r e n t  f a t  and muscle measure- 

' tainpHd bbe ^ean Percentage o r  carcass value are g iven .
' " J h the 

ss had

. The MFA readings had h ighe r  c o r r e la t io n s  than those
e thicu Wltb the  °Pt lc a 1  probe, the  h ighes t  value be ing ob ta ined a t  3 /4 l a s t  r i b  as in  o th e r  exper iments . Musc- 

hyu. ‘ "ess had a lower c o r r e la t io n  than f a t  measurements.

reg ress ions  o f  percentage lean o r  values f o r  a l l  p o ss ib le  combinations o f  measurements, to g e th e r  w i th  
were computed in  o rde r  to  i d e n t i f y  those g iv in g  the best p r e d i c t i o n .  The r e s u l t s  f o r  the  most 

b cknes com b ina t ions are shown in  Table 3. The best es t im a te  was ob ta ined when th ree  measurements and muscle 
Pheci s ip S Were inc luded  in  the p r e d ic t io n  equa t ion .  In c lu s io n  o f  carcass we igh t  on ly  m a rg in a l ly  increased the 
. IOn o f  the  p r e d i c t i o n .

> . 0 N
Si? comh?®rime2ts a great i  ncrease in the precision o f lean prediction was gained when several measurements 
'th the M ed‘ *r° r  Practical reasons i t  is  not advisable to take more than one reading with the optical probe.

, MFA re co rde r  a l l  readings are re g is te re d  a u to m a t ic a l ly .  A l l  the  readings can th e re fo re  be handled w i th
k fhe computer system in  o rd e r  to  g ive  op t im al in fo rm a t io n  on the  carcasses.

e*Peri 3
. ents w i th  the  MFA performed in  Great B r i t a i n  (Kempster e t  a l . ,  1979), i t  has a lso  been found t h a t  in

abn!"1 bo the improved p r e c is io n ,  a saving
. Up C nil lH  Ka na-innsJ «.I-Î4-U MCA Ah i ! i [  could  be gained w i th  the  MFA. A 

ra te  o f  p r e c is io n ,  R2= 0 .86,
■ in n Vlbb the MFA reco rde r  in  an exper i -

u leannbermany (Schon & Pedersen, 1977). 
Jew..- 'Jness ^  *i---- ■=- ___-•___~c

Table 3. P rediction  of value on percentage lea n meat -in car­
casses from combination!, o f measurement!,: M ultip le co rre la ­
t io n  squared (R?) and resid u a l standard deviations  (RSV]

i s  the main de te rm inan t o f  com-
j^hness a u®> a grad ing  system based on 

9oob l es t im ated w i th  h igh p re c is io n  is  
as is  f o r  p r ic e  s e t t i n g .

R2 RSD

> e v 6r
w- , a d e c is io n  to  rep lace  the o p t ic a l  

V i s i o n 1 a ^so dePend on f a c to r s  o th e r  than 
of ic ienc ’ aucb as cos t  the  egu i Pment> 
L P u t t iny 1n o p e ra t io n  and the p o s s i b i l i t y  

p 9 the  in fo rm a t io n  so ob ta ined to  
pâ a i i e e - One MFA rec o rd e r  i s  now to  be 
ObI 4't ive +ln  a Swedish a b a t t o i r  f o r  com- 

Inn •6Sts a9a i o s t  the Hennessy "Fat 
k'hl p° t e n ^ a t o r " ™ o rd e r  t o  exp lo re  f u l l y  

11 i n ' 1 al o f  the  two se ts  o f  equipment 
Ml " n°rmal use.

:% ::es

With MFA grad ing  in  Denmark 
avour o f  the use o f  au tomatic  
r ° r  p ig  carcass grad ing in  Sweden.

A b a t t o i r  1. Value o f  carcass 
O p t ica l  probe, l a s t  r i b  f a t  
Weight + o p t ic a l  probe l a s t  r i b  f a t  
Stepwise procedure, MFA-recorder 

Step 1. 3 /4  l a s t  r i b  f a t  
Step 2. + 3/4 l a s t  r i b  muscle 
Step 3. + l o in  f a t  
Step 4. + 3/4 lumbar f a t  
Step 5. + we ight

A b a t t o i r  2. Percentage o f  lean meat 
O p t ica l  probe, l a s t  r i b  f a t  
Weight + o p t ic a l  probe l a s t  r i b  f a t  
Stepwise procedure, MFA reco rde r  

Step 1. 3 /4  l a s t  r i b  f a t  
Step 2. + l o in  f a t  
Step 3. + 3/4 lumbar f a t  
Step 4. + 3/4 l a s t  r i b ,  muscle

0.54
0.57

0.559 0.224
0.613 0.210
0.680 0.192
0.690 0.189
0.698 0.187

0.49
0.50

0.622 2.227
0.698 1.995
0.737 1.863
0.761 1.761
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