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SUM M A R Y

I  re i,ec ta n c e  o f m e a t is o p tic a lly  an iso tro p ic , as th e  an g le  o f illu m ination  o f in c id en t lig h t on to  th e  m u sc le  fib re  in fluences  

easurem ents  o f re fle c te d  ligh t an d  m u sc le  co lour. T h is  tria l w a s  designed to  in v e s tig a te  th e  p red ic tion  o f u ltim a te  pork  

the ** * rorn re fle c ta n c e  probe m e a s u re m e n ts  on m e a t a t  2 4 h  postmortem and to  co m p a re  tw o  m e th o d s  o f probe insertion . 

y6i 0rtY-one boned pork lo ins w e re  s e le c te d  a t  2 4 h  postmortem to  rep resen t a range in q u a lity  o f th e  longissimus thoracis (LT). 

etii e duality m e a s u re m e n ts  m ad e  on th e  LT w e re  pH u , drip loss o v e r 7 2 h  and su rface  lig h tn ess  (C IE -L * )  using a c h ro m a m e te r.

tltf C o lorm et' probe w a s  in s e rte d  e ith e r fro m  th e  dorsal s u rfa c e  or in to  th e  cran ia l end  o f th e  LT . T h e  lo in sam ples

Presented a range in m e a t q u a lity  fro m  pale  and e x u d a tiv e  to  dark  and dry . T h e  c a p a b ility  o f th e  C o lo rm e t probe to  p red ic t 

a* quality m e a s u re m e n ts  w a s  red u ced  w h e n  th e  probe w a s  in serted  dorsally ra th er th a n  in th e  cran ia l end  fo r all q uality  

ts as ,h e  c o e ffic ie n t o f d e te rm in a tio n  (R 2) w a s  red u ced  fro m  0 .5 8  to  0 .2 8  fo r p red ic tio n  o f pH u  ( P C 0 .0 0 1  fo r b o th ), fro m
0,3g t

dry 0 ° - 1 8  for p red ic tio n  o f 7 2 h  drip  loss ( P c O .O O l,  P < 0 . 0 1  resp ective ly ) and  fro m  0 .6 6  to  0 .4 0  fo r p red ic tio n  o f su rface  

ik ̂ 9htne
f l  ss (L * )  ( P < 0 .0 0 1  fo r  b o th ). T h e s e  resu lts  su g g es t th a t  th e  C o lo rm et probe ca n  be used to  p re d ic t s u rface  lightness and  

jji fheat nHi
Mnu w ith  reasonab le  a c c u ra c y  if  th e  probe is in serted  fro m  th e  crania l end  o f th e  LT bu t th e  p red ic tio n  o f su rface

1 lii

0
''9htn

ess and pH u  using dorsal in sertion  o f th e  probe w a s  poor as w a s  pred iction  o f drip loss, using e ith e r in sertion  m eth o d .

'̂ TRi0 ° U C T IO N
The n i „  .

H i

the

Pl9 industry  has b een  a lead er in th e  o b je c tiv e  m e a s u re m e n t o f carcass  co m p o sitio n  an d  paying on th a t  basis  in th e  an im al 

Stry in m an y  co u n tries . P ay m e n t on a ca rcass  m e rit basis has enab led  m essag es  to  be passed b ack  fro m  th e  co n su m er to

Pr°cessor an d  p ro d u cer. T h e re  is a d e m a n d  in th e  m e a t industry  fo r p a y m e n t on p re fe rred  m e a t q u a lity  c h a ra c te ris tic s  bu t 

o ccu r until m e a t q u a lity  can  be a c c u ra te ly  an d  re liab ly  m easu red . Lean  m e a t co lo u r is a q u a lity  c h a ra c te ris tic  w h ic h  

ar co n cern  to  th e  pig m e a t p ro cesso r b ecau se  consum ers  are  k n o w n  to  d isc rim in a te  ag a in s t m e a t w h ic h  is

#  ,his cannot

0f Particul& ^

SSive'y Pale or dark  on visual and o rg an o lep tic  te s ts  (W A C H H O L 2  et al. 1 9 7 8 ;  TO P E L et al. 1 9 7 6 ) .  T h e  probes d eve lo p ed  

id  e asuring m e a t q u a lity  on th e  in ta c t ca rcass  h ave  u tilised th e  tech n o lo g y  o f e lec trica l c a p a c ita n c e , e lec trica l tra n s m itta n c e  

e re c e n tly , fib re  o p tic s . T h e  o p tica l an iso tro p y  o f  m e a t m ak e s  probe p la c e m e n t an d  o rien ta tio n  a m ajo r source  o f
6*perim

er*tal error (S W A T L A N D , 1 9 8 9 ) ,  pa rticu la rly  as th e  m u sc le  fib res  o f th e  longissimus thoracis et iumborum (L T L ) (th e
^us

f 9enera lly  used fo r q u a lity  assessm en ts ) are  arran g ed  a t ap p ro x im ate ly  4 5 °  to  th e  ve rte b ra l co lum n .

* * *  tria.
W as des ig n ed  to  in v e s tig a te  th e  e ff ic a c y  o f th e  C o lo rm et o p tica l re fle c ta n c e  probe fo r pred icting  m e a t q u a lity  and  th e

®ct ° f  the ang le  o f probe in sertion .

^ATî • als

Fprty„
a n d  m e t h o d s

r<ïpl
ne boned pork  lo ins w e re  s e lec ted  a t  2 4 h  postmortem during th re e  v is its  to  a boning room . T h e  loins w e re  s e le c te d  to

re$ent a
range in co lour o f th e  longissimus thoracis (L T ) fro m  pale  to  dark . T h e  cran ia l end  o f th e  L T , a t  a b o u t th e  4 th
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c o s ta , w a s  used  to  m easu re  su rface  lig h tn ess  (C IE -L * )  a f te r  a 3 0  m in  b lo o m , using a M in o lta  c h ro m a m e te r C R 2 0 0 b  (M inolta  

C a m e ra  C o m p a n y , P ty  L td , J a p a n ), and  m e a t u ltim a te  pH (pH u) (Jen co  6 0 0 9  po rtab le  pH  m e te r w ith  a u to m a tic  tem p era tu re  

c o m p e n s a tio n  an d  lo node  IJ 4 2  co m b in a tio n  sp ear e le c tro d e  w ith  in te rm e d ia te  ju n c tio n ). T h e  C o lo rm et re fle c ta n c e  probe  

(In s tru m a r P ty . L td ., O n ta rio . C an ad a ) w a s  in serted  a b o u t 4 -5 c m  in to  th e  cran ia l en d  o f th e  LT and also dorsa lly , b e tw e e n  

c o s ta e  5  an d  7 ,  and  th e  probe lig h tn ess  v a lu e  (C IE -L * )  w a s  au to m a tic a lly  d o w n -lo a d e d  onto  a portab le  c o m p u te r. A  5 0 g  

sam ple  o f th e  LT w a s  re m o v e d , tr im m e d  o f f a t  an d  ep im y s iu m , w e ig h e d  and suspend ed  in a p lastic  bag a t  4 -6 *  C in  a portable 

re fr ig e ra to r. O n a rriva l a t  th e  m e a t la b o ra to ry , th e  5 0 g  sam ples  suspend ed  in p las tic  bags w e re  tra n s fe rre d  to  a ch iller (4° Cl 

and le f t  su sp en d ed  fo r an ad d itio n a l 6 8 h . A fte r  a to ta l o f 7 2  hours suspens ion , sam ples  w e re  rem o ved  fro m  th e  b ag s , blotted 

dry and re w e ig h e d . M e a n s , s tan d ard  d e v ia tio n s  and ranges w e re  d e te rm in e d  fo r  all variab les  and  linear regression  equations  

w e re  f it te d  b e tw e e n  e ach  o f th e  m e a t q u a lity  and  probe lightness variab les . T h e  re la tionsh ip  b e tw e e n  drip loss o ver 7 2 h  and 

probe lig h tn ess  ( L * )  w a s  f it te d  using q u a d ra tic , e x p o n e n tia l, and  log tra n s fo rm a tio n s  o f x  (probe ligh tness).

»

ii

R E S U L T S

T h e  lo in s a m p les  re p resen ted  a range in m e a t q u a lity  fro m  pale  and  e x u d a tiv e  to  dark  and dry , as in d ica ted  by th e  range in 

su rfa c e  lig h tn e s s , pH u  and drip loss (T a b le  I) . T h e  m e a n  su rface  lightness w a s  h igher th a n  th e  probe lig h tn ess . T h e  m ean  

probe lig h tn ess  w a s  s ligh tly  lo w e r w h e n  th e  probe w a s  in serted  dorsally  ra th e r th a n  in to  th e  cran ia l end  o f th e  LT.

63;
T h e  co rre la tio n s  b e tw e e n  drip loss o ver 7 2 h , m e a t  pH u  and su rface  lig h tn ess  w e re  h ighly s ig n ifican t (drip  lo s s -p H u , r =  

drip lo s s -s u rfa c e  lig h tn ess , r =  0 .6 3 ;  p H u -s u rfa c e  lig h tn ess , r =  - 0 .8 5 ;  P < 0 .0 0 1  fo r a ll).

93
93o
Q.*cQ

f

FIGURE 1: Drip loss vs probe 
lightness

FIGURE 2: Surface lightness vs 
probe lightness

FIGURE 3: Ultimate pH |  
probe Ugh*** "

dorsal; y  -  -2 .1+ 0.2x , R = 0.18, y -  24.3+0.7x, R «  0.40,
a o 20,

0.9 -  3.0x, R -  0

RMS = 5.2, PC0.01;
2

cranial; y = -5 .4+0.3x , R = 0.38, 

RMS = 4,0. P<0.001.

RMS -  25.7, PCO.001;

2
RMS -  0.11, P<0

,oOj;

15.4+l.Ox, R «  0.66, 

RMS -  14.8. PC0.001.

7.5 _8_ 0-rf'5.5x, R U

RMS -  0.07, P<0
,001‘
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TaWe I: M e a n s , s tan d ard  d ev ia tio n s  (S D ) and  ranges  fo r the  

| |  Quality c h a ra c te ris tic s  o f th e  sam p les  o f  longissimus thoracis

*

Q uality  tra it M e a n S D R anae

U ltim ate  pH 5 .8 3 0 .3 9 5 .3 7  - 6 .8 6

DriP loss (% ) 3 .6 2 .5 0 .9  - 9 .2

S urface L * 4 5 .3 6 .5 3 4 .0  - 5 7 .3

Pr°b e  L *  -c ran ia l 3 0 .8 5 .4 2 0 .5  - 4 2 .1

Probe L *  -dorsal 3 0 .4 5 .9 1 8 .9  - 4 1 .9

T h e  c a p ab ility  o f th e  probe to  p red ic t o b je c tiv e  q uality  

m e a s u re m e n ts  w a s  s ig n ifican tly  red u ced  w h e n  th e  probe  

w a s  in serted  dorsally  ra th er th a n  in th e  cran ia l end  o f th e  

LT fo r all q u a lity  tra its . F igures 1 , 2  an d  3  s h o w  the  

re la tionsh ip  b e tw e e n  probe lig h tn ess , in serted  dorsally or 

fro m  th e  cran ia l e n d , and  m e a t p H u , drip loss and  su rface  

lightness re s p e c tiv e ly . T h e  in sertion  o f th e  probe fro m  th e  

cranial end  produ ced  a h igher c o e ffic ie n t  o f d e te rm in a tio n  

( i.e . R 2) an d  lo w e r R M S  (residual m e a n  square) th an  dorsal

0lie insertio n  in all cases . T h e  c o e ffic ie n t o f  d e te rm in a tio n  fo r th e  re la tionsh ip  b e tw e e n  7 2 h  drip loss and  probe lightness  

H  Serted d orsally  or in to  th e  c ran ia l end ) w a s  lo w  (R2 =  0 .1 8  and  0 .3 8  re s p e c tiv e ly ) b u t w a s  n o t s ig n ifican tly  im p ro ved  by
fitti

ln9 an e x p o n e n tia l, log or q u a d ra tic  e q u a tio n  (resu lts  n o t p resen ted ).

D,sCUSSION

each figure  it  is e v id e n t th a t  th e  p red ic tio n  o f m e a t q u a lity  tra its  fro m  probe lig h tn ess  w a s  in flu en ced  by th e  m e th o d  o f probe

lnserti

an i

be

'°n . T h e re  ap p ears  to  be an  in c rease  in e rro r asso c ia ted  w ith  dorsal in sertio n  o f  th e  p robe, w h ic h  is m o s t like ly  cau sed  by  

ncrease in lig h t s c a tte r  along m u sc le  fib re s . It  is u n fo rtu n a te  th a t  dorsal in sertion  is asso c ia ted  w ith  in c reased error
lAj.

Se th e  probe is des ig n ed  fo r use on th e  in ta c t  ca rcass  and th e  only access ib le  s ites  fo r probe in sertio n  in to  th e  LTL are
from

e dorsal or v en tra l s u rfa c e s . T h e  ang le  o f illu m ination  on to  th e  m u sc le  fib res  d iffe rs  b e tw e e n  dorsal and  cran ia l probe

te s t
■ nsert-

'° h , p a rticu la rly  b ecau se  th e  m u sc le  fib res  run a t  4 5 °  to  th e  ve rte b ra l c o lu m n . T h is  e x p e rim e n t w a s  d esigned  to  

Qractic .
i t  al m e th o d s  o f  probe in sertion  an d  w e  d id n o t a tte m p t to  in sert th e  probe para lle l to  th e  m u sc le  fib re  o rien ta tio n .

L A N D  ( 1 9 8 8 )  in v e s tig a ted  th e  in te rfa c e  b e tw e e n  op tica l and  m u sc le  f ib re s  and rep o rted  th a t  th e  angle  a ffe c te d  light

s°att.firing.

able || s l
n° w s  a se lec tio n  o f resu lts  fro m  re fe re n c e s  w h ic h  in v e s tig a ted  th e  use o f th e  FO P (fib re  o p tic  p robe) an d  C o lo rm e t 

Br°be. Th
■d he m e th o d  o f probe in sertio n  w a s  n o t sp ec ified  fo r any  o f th e  re fe re n c e s  g iven  in T a b le  II b u t dorsal in sertio n  c an  be

ri1ed fo r all e x c e p t M U R R A Y  e t  a l. ( 1 9 8 9 )  as th e y  used in ta c t c a rc a s s e s . M U R R A Y  e t  a l. ( 1 9 8 9 )  used  m e a t sam p les  b u t
did r,ot

sp ec ify  th e  angle  o f p robe  in sertio n  in to  th e  LT . T h e  c o e ffic ie n ts  o f d e te rm in a tio n  w e  o b ta in e d  fo r  p red ic tio n  o f s u rfa c e
'‘Shtntn ess

( i 9 8 9) ,
Us|ng cran ia l in sertion  o f th e  probe w e re  s im ilar to  reports  fo r  th e  FO P  but lo w e r th an  re p o rte d  by M U R R A Y  e t  a l.

f ° r  th e  C o lo rm et p robe. T h e  c o e ffic ie n ts  o f d e te rm in a tio n  th a t  w e  re p o rte d  fo r  th e  p red ic tio n  o f  pH u  using cran ia l 
L i,1s6rtion
d  0 th e  C o lo rm et p robe  w e re  h ig h er th a n  fo r th e  FO P. T h e  resu lts  re p o rte d  here  concur w ith  th o s e  o f M U R R A Y  e t  al

l 9 8 9) as
s both  s tu d ies  re p o rte d  a h ig h er c o rre la tio n  b e tw e e n  probe m e a s u re m e n ts  an d  pH u  th a n  p rev io u s ly  re p o rte d  fo r th e  

0P ,T able in l t .
'• 11 ls n° t  c le a r if  th e  d iffe re n c e s  b e tw e e n  th e  FO P an d  th e  C o lo rm e t in  p H u  pred ic tio n  a re  d u e  to  in h e re n t 

ff6re" c e s bet
.  w e e n  th e  p robes  (th e  C o lo rm e t probe m easu res  lig h t re fle c ta n c e  in th e  v isib le s p ec tru m  o ver th e  w a v e le n g th s
H0o.-

*  N
700

n,T1> a t  1 0  nm  in te rv a ls , w h e re a s  th e  FO P m easu res  a t a single w a v e le n g th  in th e  in fra -red  s p e c tru m , a t  a b o u t 9 0 0  
Or

M e th o d s  used to  in sert th e  p ro b es . In  conc lus io n , th e s e  resu lts  p rovide  ev id en ce  th a t  th e  an g le  o f in sertion  o f th e
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T a b le  II: S e le c te d  lite ra tu re  rep o rts  o f th e  c o e ffic ie n t o f d e te rm in a tio n  (R 2) b e tw e e n  op tica l probe m e a s u re m e n ts  and pork 

m u sc le  q u a lity  tra its  o f drip  lo ss , pH u  and su rface  ligh tness. Il

In s tru m e n t S u rfa c e Drip pH u n A u th o rs

lig h tn e s s ’ Loss2

FO P3 0 .7 4 0 .6 1 0 .5 5 7 6 W A R IS S  e t  a l. ( 1 9 8 9 )

FOP 0 .8 9 0 .6 4 0 .6 8 5 5 M U R R A Y  e t  a l. ( 1 9 8 9 )

FOP 0 .6 7 0 .4 8 0 .2 4 7 0 E IK E LE N B O O M  and  N A N N I C O S T A  ( 1 9 8 8 )

FO P 0 .7 4 0 .5 2 0 .1 4 5 3 S O M E R S  e t  a l. ( 1 9 8 5 )

C o lo rm et 0 .9 1 0 .5 3 0 .6 5 5 5 M U R R A Y  e t  a l. ( 1 9 8 9 )

C o lo rm et 0 .6 7 0 .3 5 7 2 K A U F F M A N  (unpublished resu lts )

1 T h e  su rface  lig h tn ess  w a s  m easu red  using d iffe re n t m ach in es , and  w a s  g iven as L * ,  Y , or EEL v a lu e .

2 D rip  loss w a s  assessed  by suspension  a t  2 -4 °C  in all s tu d ies  b u t th e  tim e  varied  fro m  2 4 h  to  4 8 h .

3 FO P  =  fib re  o p tic  probe

C o lo rm e t re fle c ta n c e  probe in flu e n c e s  th e  a c c u ra c y  o f pred iction  o f u ltim a te  pork lean q u a lity . T h e  C o lo rm et probe can  be 

u sed  to  pred ic t su rfa c e  lig h tn ess  an d  m e a t p H u  w ith  reasonab le  a c c u ra c y  if  th e  probe is in serted  fro m  th e  cranial end  o f the ^  

b u t th e  p red iction  o f m e a t lig h tn ess  and  pH u  using dorsal in sertion  o f th e  probe w a s  poor as  w a s  pred ic tio n  o f drip loss, usinS 

e ith e r in sertion  m e th o d . In v e s tig a tio n  o f probe in sertion  angle In to  o th e r m u sc les  w o u ld  be des irab le .

A C K N O W L E D G M E N T S

Pork sam p les  an d  fa c ilit ie s  w e re  provided  by Bunge M e a t  In dustries  and  th e  help  o f G ary  N issan  and s ta ff  is ap p rec ia ted . 
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