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SUMMARY: Longiss imus d o r s i  muscles  tak en  from 36 heavy n ig s  were e v a lu a t e d  f o r  t h e  pH 

lfld th e  p e r cen tag e  of f i b r e s  wi th  g lycogen a t  2 hours  a f t e r  s l a u g h t e r .  On t h i s  b a s i s ,  the  

^ a l  Q u a l i t y  of  t h e  meat was p r e d i c t e d ,  wi th  s p e c i a l  re g a rd  t o  OFD and PSE c o n d i t i o n s .  Then 

tf|e muscles  were c l a s s i f i e d  ac co rd in g  to  t h e  c h a r a c t e r i s t i c s  showed a t  24 hours  p .m . ,  which 

fe most ly  r e l e v a n t  f o r  p r o c e s s i n g  aged cu red p r o d u c t s .  A good agreement was found between 

P r e d i c t i o n  and t h e  a c t u a l  f i n a l  q u a l i t y ,  even though a wide range of  co lo u r  v a lu e s  was 

^served among t h e  normal muscles .

INTRODUCTION: The t o t a l  amount of  meat and f a t  a r e  very  impor tant  c h a r a c t e r i s t i c s  t o  be 

iv° lu a ted  f o r  g ra d in g  p ig  c a r c a s s e s .
The Q u a l i t y  of  lean meat and f a t  should a l s o  be tak en  in to  c o n s i d e r a t i o n  f o r  c a r c a s s e s  

heavy p i g s ,  which a r e  c u r r e n t l y  used to  produce aged cured hams l i k e  t h e  I t a l i a n  " p r o s c i u t -  

crudo" and aged cu red l o i n s  l i k e  t h e  I t a l i a n  " lo n za"  or  " lo m b e t t o " ,  s i n c e  s a l t  and water  

C h a n g e s  d u r i ng  t h e  cu r in g  p e r io d  and d eh y d r a t io n  d u r in g  t h e  ag ing p e r io d  a r e  g r e a t l y  a f f e c t -  

6(1 hy some c h a r a c t e r i s t i c s  of  t h e  raw m a t e r i a l .

Products  d e r iv e d  from poor q u a l i t y  meat f r e q u e n t l y  show low a u a l i t y  and even d e f e c t s  

^Ich  make them a t  t imes  u n f i t  f o r  human consumpt ion,  e s p e c i a l l y  i f  t h e  raw m a t e r i a l  i s  

^°Ught t o  be of  s t a n d a r d  q u a l i t y  and t h e r e f o r e  i s  p ro c es sed  ac co rd in g  t o  s t a n d a r d  p roc edure s  

(̂ S so  e t  a l . ,  1989; SEVERINI e t  a 1 . ,  1989) .  Changes in some p r o c e s s i n g  s t e p s  can reduce 

^  P a r t i a l l y  e l i m i n a t e  t h e  n e g a t i v e  e f f e c t s  (MAGGI and ODDI, 1988) .  T h e r e f o r e ,  knowing a u a l i -  

^  ° f  t h e  meat b e f o r e  p r o c e s s i n g  i s  of utmost importance in s e l e c t i n g  t h e  most s u i t a b l e  raw 

^ t i a l  f o r  t h e  v a r i o u s  needs .
DFd and PSE a r e  two widely  known c o n d i t i o n s  which make t h e  meat u n s u i t a b l e  f o r  h igh q u a l i t y  

°9ed cu red p r o d u c t s  because  t h e  muscles  show an a t y p i c a l  a b i l i t y  t o  abso rb  s a l t  and lose  

^Ter (SEVERINI e t  a l . ,  1986) .  The p rope r  d e t e c t i o n  o f  t h e s e  c o n d i t i o n s ,  whether s ev e re  or 

1 l9h t , can p re v en t  t e c h n o l o g i c a l  d i s a d v a n ta g e s  and economical  l o s s e s .

This r e s e a r c h  was c a r r i e d  out  t o  c o l l e c t  f u r t h e r  d a t a  on t h e  r e l a t i o n s h i p  between th e  

O c u l a r  g lycogen c o n t e n t  e a r l y  a f t e r  s l a u g h t e r  and t h e  f i n a l  DFD and PSE c o n d i t i o n s  in p ig
V

Qnd

MATERIALS AND METHODS: Samples o f  Longiss imus d o r s i  muscles  ta ken  from 36 heavy p ig s  ( l i v e  

9ht >  140kg) a t  t h e  l e v e l  of  t h e  4- 8th  r i b s  were used f o r  t h i s  ex pe r im en t .  The animals  

e s l a u g h t e r e d  in t h e  w i n t e r  o f  1990-91 in a commercial  a b a t t o i r  a f t e r  e l e c t r i c a l  s tu n n in g  

The c a r c a s s e s  were d r e s s e d  as  u s u a l .

The

The muscles  were s e l e c t e d  by e v a l u a t i n g  t h e  pH a t  45 min p o s t  mortem and then  t r a n s p o r t e d  

0lJr l a b o r a t o r y  in a c h i l l i n g  bag.  At 2 hours  p.m. t h e  p H ( p H i ) was measured ag a in  and 

Water h o ld in g  c a p a c i t y  (WHCi) was e v a lu a t e d  by us in g  t h e  f i l t e r  paper  method and c a l c u l a t -  

9 Ihe  meat a r e a  /  f l u i d  a r e a  r a t i o .  Samples of  t h e  c e n t r a l  p a r t  o f  t h e  muscles  were f r o z e n ,

Than
cTToned and s t a i n e d  ac co rd in g  to  t h e  PAS method to  d e t e c t  g lycogen in t h e  f i b r e s .  No l e s s

300 f i b r e s ,  randomly s e l e c t e d  on m ic ro sco p ic  f i e l d s ,  were e v a l u a t e d  f o r  t h e  glycogen
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c o n ten t  and c l a s s i f i e d  In to  t h r e e  groups:  p o s i t i v e ,  weakly p o s i t i v e  and n e g a t i v e .

At 29 hours  p.m. t h e  pH (pHu),  WHC (WHCu) and c o lo u r  r e f l e c t a n c e  o f  t h e  f r e s h l y  cu t  surf°ce^  
(Mino l t a  Chromameter CR 200,  CIE, L* a* b* sys tem,  1976) were measured.

On t h e  b a s i s  o f  t h e  pH v a lu e  and t h e  p e r c e n ta g e  o f  g l y c o g e n - p o s i t i v e  /  g lycogen-negatlve 

f i b r e s  d e t e c t e d  a t  2hr  a f t e r  s l a u g h t e r  th e  muscles  were c l a s s i f i e d  as  p o s s i b l y  normal/  
and PSE. At 29hr  t h e  muscles  were d e f i n i t e l y  c l a s s i f i e d  on t h e  b a s i s  o f  a l l  measurement5 
c a r r i e d  out  and compared to  t h e  p re v io u s  p r e d i c t i o n .

RESULTS AND DISCUSSION: The d a t a  c o l l e c t e d  a t  2hr  a f t e r  s l a u g h t e r  and t h e  f i n a l  e x p e c t  

q u a l i t y  a r e  r e p o r t e d  in Table  1 and F ig u re  1 . The pH reached by t h e  muscle a t  2hr  p.m- |Sk  

t h e  r e s u l t  o f  t h e  g l y c o g e n o l y t i c - g l y c o l y t i c  a c t i v i t y  which took p l a c e  up to  t h a t  t ime wniie  ̂
t h e  p e r c e n t a g e  o f  f i b r e s  which s t i l l  had a c e r t a i n  amount o f  g lycogen r e p r e s e n t s  t h e  reserve

f o r  th e  g l y c o l y t i c  metabol ism which should  lead  t o  a f u r t h e r  d e c r e a s e  o f  t h e  pH (SEVER^ 1 s°- 
e t  a l . ,  1990) .  I0

T h e r e f o r e ,  muscles  wi th  a r e l a t i v e l y  h igh pHi and a h igh p e r c e n t a g e  o f  s t r o n g l y  paS'  ,  
p o s i t i v e  f i b r e s  were p r e d i c t e d  t o  have a low u l t i m a t e  pH and a good f i n a l  q u a l i t y ,  whefeflS 

th o se  wi th  a very  l a r g e  number o f  weak PAS-p os i t i ve  and PAS-negat ive  f i b r e s  were e x p e c t  \  

t o  p r e s e n t  a s l i g h t l y  h igh and high f i n a l  pH and to  be n o r m a l / s l i g h t l y  DFD and DFD, r e s p e c t ^  ^  

ly .  In t h e  f i r s t  ca se  t h e  muscles  a r e  l i k e l y  t o  have d e r iv e d  from non s t r e s s e d  p ig s  and ^  

th e  second ca se  from p ig s  which were s t r e s s e d  b e f o r e  s l a u g h t e r i n g  in such a way t h a t  tfie 
g lycogen s t o r e  was g r e a t l y  reduced ,  both  in SR-pigs  or  S S-p ig s .

On t h e  c o n t r a r y ,  muscles  wi th  r e l a t i v e l y  low pHi p ro bab ly  d e r iv e d  from S S- p ig s .  HoweVe°  L 
t h o s e  wi th  a very  h igh p e r c e n t a g e  o f  PAS-negat ive  f i b r e s  might  have been weakly s t r e s s ^  9

TABLE 1

Group n. samples pH i % f i b r e s  wi th  PAS r e a c t i o n  

av e ra ge  v a lu e  (min./max.  v a lu e s )

p r e d i c t i ° n

A 13 > 6.20 67.7
(30- 80 )

11.8 
( 0- 18 )

19.8 
( 9- 90 )

normal

B 3 >  6.20 6 .0
( 0- 18 )

68.7
( 53- 77 )

25.3
(23- 29 )

n o r m a l / s l  i ^ 1- ^
dfd

C 7 >  6.20 0 .0 20.7 

( 0- 65 )

79.3
(35- 100)

DFD

D 3 6 . 02- 6.05 0 .0 11.3 
( 0- 32 )

88.7
(68- 100)

s l i g h t l y  dFD

E 5 5 . 99- 6.08 21.2 
( 0- 61 )

33.6
(11- 96 )

95.2
(28- 61 )

s l i g h t l y  psF

F 5 < 5.80 0 .0 1 .0
( 0-  2 )

99.0
(98- 100)

PSE

%
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pH>6.20 5.93<PH<6.D8 jM 80

9l 1- D i s t r i b u t i o n  of  f i b r e s  wi th  PAS-react ion

V

b e f o r e  s l a u g h t e r i n g  and t h e r e f o r e  they 

were expected  t o  show a t  l e a s t  s e v e r a l  

c h a r a c t e r i s t i c s  o f  t h e  s l i g h t l y  DFD muscles .  

But t h o s e  wi th  a h igh p e r cen tag e  of  s t ro n g  

and weak PAS-p os i t i ve  f i b r e s  were p r e d i c t e d  

t o  become s l i g h t l y  PSE because  th ey  showed 

a r e l a t i v e l y  f a s t  drop in t h e  pH p o s t  mortem 

t o g e t h e r  wi th  a l a r g e  s t o r e  of  glycogen 

to  be m e tab o l i zed .

F i n a l l y ,  muscles  wi th  a low pHi and 

very  few or  no PAS-p os i t i ve  f i b r e s  were 

c l a s s i f i e d  as  PSE muscles  because  o f  t h e i r  

very  f a s t  g l y c o l y t i c  r a t e .
Tab le  2 shows th e  c h a r a c t e r i s t i c s  th e  

muscles  grouped in Table  1 p r e s e n t e d  a t  

2hr  and 24hr pos t  mortem.

The muscles  of  a l l  s i x  groups  can be 

c l a s s i f i e d  as was p r e d i c t e d ,  excep t  one 

in group C. At 24hr  p.m. t h i s  sample showed 

a lower pH (pHu 5 . 87 ) and was p a l e r  (L* 

49 . 35 ) than t h e  o t h e r  muscles  g a th e r ed  

in t h e  same group a t  2hr  a f t e r  s l a u g h t e r .  

Indeed,  t h e  f i n a l  c h a r a c t e r i s t i c s  o f  t h i s

TABLE 2

Average v a lu e s ±sd of  pH, WHC and co lo u r  a t 2hr and 24hr p o s t  mortem

p H-■2hr pH-24hr WHC-2hr WHC-24hr co lo u r  (24hr)

L* a* b*

6.45 ±0.16 5.65  ±0.13 1.33  ±0.73 0.60  ±0.10 47.85  ±3.19 8.77  ±2.94 5.05  ±1.39

6.53 ±0.15 5.92  ±0.07 0.69  ±0.05 0.65  ±0.12 47.40  ±2.39 5.99  ±1.15 4.19  ±0.48

6.45 ±0.20 6.37  ±0.21 1.22  ±0.62 0.89  ±0.29 41.67  ±2.27 9.34  ±1.07 3.89  ±0.58

6.04 ±0.02 6.04  ±0.03 1.15  ±0.12 0.69  ±0.11 44.58  ±1.40 7.75  ±0.26 4.03  ±0.25

6.05 ±0.03 5.68  ±0.06 0.86  ±0.18 0.54  ±0.05 52.04  ±1.76 8.13  ±1.75 5.67  ±0.90

5.75 ±0.05 5.67  ±0.08 0.72  ±0.11 0.57  ±0.04 51.10  ±2.11 9.14  ±1.90 5.60  ±0.87

Cs
D
£
P

" V

e*cept  one sample not  homogeneus wi th  t h e  group.

V l e were not  a t  a l l  in d isag reem en t  wi th  t h e  p r e d i c t i o n  o f  DFD, b u t  s imply  l e s s  s ev e re  

^  d e f in e d .  The u l t i m a t e  pH, in f a c t ,  was h ig h e r  than  normal ,  bu t  not  as  h igh as  in th e  

SVere DFD m u sc le s ,  w h i le  t h e  L* v a lu e  was even h ig h e r  than  in normal m u sc le s ,  a* v a l u e  was 

lowest among a l l  t h e  groups  and b* v a lu e  was very  c l o s e  t o  t h a t  of  DFD muscles ,  On th e  

^  r hand,  a c e r t a i n  deg ree  o f  v a r i a b i l i t y  in t h e  co lo u r  was observed  and a number o f  p a l e  

Scles d e t e c t e d  among normal and s l i g h t l y  DFD muscles  o f  groups  A and B. 
v The r e s u l t s  of  s t u d i e s  c a r r i e d  out  on muscles  o f  heavy p i g s  showed t h a t  a wide range of 

r iQbi l i t y  in t h e  c o lo u r  can be d e t e c t e d  in normal muscles  of good a u a l i t y  c a r c a s s e s
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c l a s s i f i e d  ac co rd in g  t o  s e v e r a l  p a r am ete r s  (CHIZZOLINI e t  a l . ,  1991) .  Thi s  might  be due t0 
s p e c i a l  t r e a t m e n t  in p ig  f e e d in g  and husbandry.

Group B muscles  had a s l i g h t l y  h ig h e r  u l t i m a t e  pH than  t h e  normal ,  bu t  a somewhat l0* 

WHC a t  2hr  p.m. when t h e  pH was s t i l l  high (pHi > 6 . 30 ) .  Moreover,  t h e  L* v a lu e  a t  29hr * ° s 

as  h igh as  t h e  normal .  They were su sp ec te d  t o  have a slow g l y c o l y s i s  and th u s  t h e  p H wflS 
a l s o  measured a t  98hr  p.m. t o  e v a l u a t e  whether a f u r t h e r  d e c r e a s e  o c c u r r e d .  No changes were 

found compared to  t h e  pH a t  29h r ,  t h e r e f o r e  t h i s  was t h e  u l t i m a t e  pH. A l a r g e  number of  fi&reS 

wi th  a weak PAS-p os i t i ve  r e a c t i o n  a t  2hr  p.m. was a l s o  t y p i c a l  o f  t h i s  group of  muscle«' 

which can be c l a s s i f i e d  s l i g h t l y  DFD on th e  b a s i s  o f  t h e  f i n a l  pH, but  a l s o  seem to  p r e s e t  

some p e c u l i a r  c h a r a c t e r i s t i c s .  At p r e s e n t ,  t h e s e  muscles  can no t  be p r e c i s e l y  d e f in e d ,  ^

they  can be e a s i l y  d e t e c t e d .  F u r t h e r  s t u d i e s  a r e  needed in o r d e r  t o  c l a r i f y  t h e i r  techn°' 
l o g i c a l  c h a r a c t e r i s t i c s .

CONCLUSIONS: The pH and p e r c e n ta g e  o f  f i b r e s  wi th  g lycogen a t  2 hours  a f t e r  slaugRter 

were measured in Longiss imus d o r s i  muscles  o f  heavy p i g s  s l a u g h t e r e d  f o r  p r o c e s s i n g  and ^ e 

f i n a l  q u a l i t y  o f  t h e  meat was p r e d i c t e d ,  wi th  s p e c i a l  r e g a rd  t o  DFD and PSE c o n d i t i o n s .

The e v a l u a t i o n  o f  a number o f  t h e  most impor tan t  c h a r a c t e r i s t i c s  shown a t  2hr  and 2^ r 

p.m. led  t o  a c l a s s i f i c a t i o n  of  t h e  muscles  i n t o  s i x  g ro ups ,  which were found to  be in 9°oCl 
agreement  wi th  t h e  p r e d i c t i o n  made.
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