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V r y
l r * f lu e n c e  o n  l i p i d  o x i d a t i o n  o f  d i f f e r e n t  s e q u e n c e s  o f  t r e a t m e n t s  s u c h  a s  s a m p le  s i z ehQ"|

’ s l i c e d  o r  g ro u n d  s a m p le s ) ,  c o o k in g ,  r e f r i g e r a t e d  s t o r a g e  a n d  f r o z e n  s t o r a g e  w as i n -  

■*■88168. A m o d i f ie d  TBA m e th o d  w a s  u s e d  t o  m e a s u re d  o x i d a t i o n  o n  p o r c in e  lo n g ls s im u s
k
!ied m u s c le  s a m p le s .  R e s u l t s  i n d i c a t e  t h a t ,  t h e  s e q u e n c e  i n  w h ic h  th e s e  t r e a t m e n t s  w e re  a p -  

t o  m u s c le  s a m p le s  h a s  a s i g n i f i c a n t  ( P < 0 .0 5 )  e f f e c t  o n  TBA v a lu e s .

E d u c tio n
i n v e s t i g a t i o n s  h a v e  b e e n  c o n d u c te d  t o  d e t e r m in e  t h e  i n f l u e n c e  o f  t i s s u e  s i z e  r e d u c«ft c o o k in g ,

*»6

'in,

s t o r a g e  c o n d i t i o n s  a n d  t h e i r  c u m u la t i v e  e f f e c t  o n  o x i d a t i o n  a n d  c o n s e q u e n t ly  

o v e r  f l a v o r  (WOF) (C h a n g  e t  a l . ,  1 9 6 1 ; K e s k in e l  e t  a l . ,  1 9 6 4 ; H u a n g  a n d  G re e n e ,  1 9 7 8 ;

e t  a l . ,  1 9 8 1 ; P i k u l  e t  a l . ,  1 9 8 4 a ) .  H o w e v e r ,  t h e  e f f e c t  o n  l i p i d  o x i d a t i o n  o f  t h e

®nce i n  w h ic h  th e s e  p r o c e s s e s  a r e  c o n d u c te d  h a s  n o t  b e e n  s y s t e m a t i c a l l y  s t u d i e d .  T h e  2 -

b u t  i t  n o t

c o m p a r in g  s t u d ie s  p e r fo r m e d  i n  d i f f e r e n t  

v a r i e s  w h en  d i f f e r e n t  e x p e r im e n t a l  c o n d i t i o n s  o r  

N a t i o n s  o f  t h e  m e th o d  a r e  u t i l i z e d  (N e w b u rg  a n d  C o c o n , 1 9 8 0 ; M e l t o n ,  1 9 8 3 ; Ig e n e  e t  

1 9 8 5 ; W i l l e m o t  e t  a l . ,  1 9 8 5 ; W i l l i a m s  e t  a l . ,  1 9 8 3 ; P i k u l  e t  a l . ,  1 9 8 4 b ) .  C o n s id e r in g

b a r b i t u r i c  t e s t  (T B A ) h a s  b e e n  m o s t l y  u s e d  t o  m e a s u re  o x i d a t i o n  i n  m e a t,  

Sb l e t o  d e t e r m in e  t h e  s e q u e n c e  e f f e c t  b y  c o m p a r in g  s t u d ie s

Ofa t o r i e s  m a in ly  b e c a u s e  TBA n u m b e rHf

t h e  o b j e c t i v e  o f  t h e  p r e s e n t  r e s e a r c h  i s  t o  e v a lu a t e  t h e  i n f l u e n c e  t h a t d i f f e r e n t

6r*ces o f  common m e a t i n d u s t r y  p r o c e d u r e s  ( g r i n d i n g ,  s l i c i n g ,  c o o k in g ,  a n d  r e f r i g e r a t e d  

H 'o z e n  s t o r a g e )  h a v e  o n  o x i d a t i o n  o f  p o r k  m u s c le  t i s s u e  a s  m e a s u re d  b y  TBA m e th o d .

am ong

V a l 8  and M ethods
X c e a t in e n ts :  A s  i t  i s  sh o w n  i n  F ig u r e  1 ,  t h e  s a m p le s  w e re  r a n d o m ly  d i s t r i b u t e d  

P r e p a r a t i o n  ( p r e p . )  t r e a t m e n t  a n d  t h i r t e e n  t im e - t e m p e r a t u r e  ( t m - t p )  t r e a t m e n t s .

o u r c e  a n d  S a m p le  P r e p a r a t i o n :  P o r k  l o i n s  f r o m  b o t h  s id e s  o f  a n  i n d i v i d u a l  p o r k  c a r -  

Wet 'e  p u r c h a s e d  f r o m  a l o c a l  p a c k e r .  A t  t h e  l a b o r a t o r y ,  t h e  l o i n s  w e re  d e b o n e d  a n d  t h e  

d o r s i  m u s c le s  (L D )  w e re  e x c is e d  a n d  t r im m e d .  T h e  L D 's  w e re  a r b i t r a r i l y  d i v i d e d

6 i g h t  p ie c e s  b e tw e e n  t h e  p r o x im a l  a n d  d i s t a l  e n d s  a n d  r a n d o m ly  d i s t r i b u t e d  am ong th e  

t r e a t m e n t s .  T he  s i z e s  o f  t h e  p o r t i o n s  w e re  c a l c u l a t e d  c o n s id e r in g  t h a t  t h e  s a m p le s  

r ed f r o m  th e m  m u s t  b e  t h e  n e c e s s a r y  t o  b e  d i s t r i b u t e d  am ong th e  t m - t p  t r e a t m e n t s .  

° a t e  p a t t i e s  a n d  s l i c e s  w e re  p r e p a r e d  f o r  e a c h  t m - t p  t r e a t m e n t .  F o r  t h e  c o o k e d  s a m p le s
"Hi

35% m o re  o f  s a m p le  w a s  c a l c u l a t e d  t o  p r e v e n t  c o o k in g  l o s s .  W h o le  s a m p le s  o f  

■3cm t h i c k ,  s l i c e s  s a m p le s  o f  0 .5 ± 0 .1 c m  t h i c k  a n d  2 0 ± 0 .5 g  p a t t i e s  o f  5 .5 c m  d ia m e t e r  a n d  

b i c k  w e re  p r e p a r e d .  T h e  p a t t i e s  w e re  m ade f r o m  m e a t t h a t  w a s  c u b e d  (4 x 4 x 4 c m )  a n d  t h e n  

t h r o u g h  a 0 . 4 8  cm p l a t e .  T h e  s l i c e s  w e re  s l i c e d  w i t h  a n  e l e c t r i c  s l i c e r  ( H o b a r t  M o d e l*2 )
‘ A f t e r  b e in g  p r e p a r e d  a l l  s a m p le s  w e re  i n d i v i d u a l l y  w ra p p e d  i n  a lu m in u m  f o i l  a n d  ta p e d  

\  Dlas^-iLng t a p e  a n d  t h e n  c o o k e d  o r  s t o r a g e .  T h e  c o o k e d  s a m p le s  w e re  c o o k e d  i n  a  c o n v e c t io n

tc*l^The G . S . B lo d g e t t  C o m pa ny , I n c . )  a t  9 3 . 3 “ C a n d  1 1 2 5  rp m  b lo w e r  s p e e d  t o  a f i n a l  i n -

t e m p e r a t u r e  o f  7 0 ± 2 ° C .  T h e  r e f r i g e r a t i o n  a n d  f r e e z i n g  t e m p e r a t u r e s  w e re  4 ± 2 °C  a n d

^  R e s p e c t i v e l y .  E a c h  i n d i v i d u a l  s a m p le  w a s  w e ig h e d  a n d  i t s  w e ig h t  r e c o r d e d  b e f o r e  a n dMb».

>A)
3 e in g  t r e a t e d .

o f  L i p i d  O x id a t i o n :  L i p i d  o x i d a t i o n  w a s  d e te r m in e d  b y  t h e  2 - t h i o b a r b i t u r i c  a c i d

ftt llle t h o d  o f  W i t t e  e t  a l . ( 1 9 7 0 )  a s  m o d i f ie d  b y  P e n s e l ( 1 9 9 0 ) .  B la n k s  a n d  s t a n d a r d  c u r v e  
-

L  1 > 1 , 3 , 3 - T e t r a e t h o x y p r o p a n e  (T E P ) w e re  r u n  s im u l t a n e o u s ly .  T h e  TEP r e c o v e r y  w a s  91% a n d  

h v a lu e  w a s  1 0 . 6 4 ,  s i m i l a r  t o  t h e  v a lu e  r e p o r t e d  b y  W i t t e  e t  a l .  ( 1 9 7 0 )  c o n s id e r in g  t h a tOf
s a m p le  w a s  u s e d  i n  t h i s  c a s e .  T h e  r e s u l t s  w e re  e x p r e s s e d  a s  TBA n u m b e rs  i n  t e r m s  o f  

^ a m s  o f  m a lo n a ld e h y d e  p e r  1 k i l o g r a m  o f  m e a t .  TBA v a lu e s  r e p o r t e d  a r e  t h e  m ean o f
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five replicates. To consider the cooking drip and storage loss of the samples, it was 
sary to correct the weight to a standard fresh weight (Pensel, 1990).
Data Analysis : The statistical analysis was completed using a two-factor (prep, and ^ 
treatments) fixed effect model with blocking (replications). Due to the interaction be 
main effects, multiple comparisons were conducted based on the "marginal" multiple 
parisons (Pensel, 1990). For this reason, WU, SU, CS and 0 time treatment were not ind 
in Table 1. Analysis of variance and Duncan multiple range test were performed usini 
(1985) procedures.
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R e s u l t s  and  D is c u s s io n
It can be seen from the statistical comparison in Table 1, that TBA numbers for CG ^  

were significantly higher (P<0.05) than the comparable TBA numbers obtained from SC, 
and GU samples at all Tm-Tp treatments. Except at 0 time, the GU samples had signific3Íl 
lower (P<0.05) TBA numbers when compared with CG, SC, GC and WC samples. The length 
frozen storage did not produce significant differences whatever the size of the samples- 
6F samples were not significantly different from 2F samples, neither 2R-2F or 2R-6F’ 
significantly different from 6R-2F and 6R-6F respectively. Contrarily, TBA values of ^  
samples were higher than TBA values of 6F-6R samples. In general, refrigeration and c0oli 
lead increases in TBA values (Dawson and Schierholz, 1976) independently of the sample 
However, the most detrimental combination of treatments was reducing the sample size 3 
cooking. This can be seen in Figure 2, where the TBA numbers for the samples thac 
cooked and then ground or sliced (CG, CS) presented always the highest values, the c°° 

samples had intermediate values and the uncooked samples had the lowest TBA values - 
shows the importance of the sequence in which the processes are carried out. For exampl3’ 
and SC samples were subjected to the same processes but in reverse sequence, howevet 
results were significantly different with C S samples resulting in considerable more 
tion. Despite the disruption or denaturation of the cell membrane with the conco®1* 
liberation of phospholipids, release of iron from the heme and incorporation of oxygen c° 
be contributing factors for the increase of TBA numbers (Gray and Pearson, 1987: 
1988), the sequence in which these processes occur also should be considered a factor-
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C o n c lu s io n
Based on the results of this study, it is possible to conclude that the sequence ifl ^ ̂  

the processes were carried out had a significant influence on TBA numbers. Cooking 
by grinding and then six days of frozen storage and six additional days of refri#®^1 
storage was the most detrimental combination of tz’eatments. Then to predict the effect ^ 
certain treatments have on oxidation using TBA analysis, it is necessary to kno^ 
sequence and storage history of the sample.
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1: T r e a t m e n t s  D e s ig n
Q&Uon.treatments: WU= whole uncooked, WC= whole cooked, SU= sliced uncooked, SC= sliced and then
I* ’ GU= ground uncooked, GC= ground and then cooked, CW or WC= whole cooked, CS= cooked and then  ’ cooked and then ground.
^ S v Eerature treatm ents: R= refrigerated storage, F= frozen storage, — = indicates refrigerated  -*««■ #►  = indicates frozen storage, 0= zero day, 6F-6R= 6 days F and th en  6 days R, 6R-2F= 6 

 ̂ «ad then  2 F, 6R= 6 days R, 2F-6R= 2 days F and th en  6 days R, 6R-6F= 6 days R and then 6 days F, 
^  2 days R and then 6 days F, 6F-2R= 6 days F and 2 days R, 2F-2R= 2 days F and then 2 days R,
" 2 days R and then 6 days F, 2R= 2 days R, 2F= 2 days F, 6F= 6 days F.

F re s h  P o rk

U n co o k ed
W hole S lic ed

R R

G ro u n d

GU GC
/ \r R F

C ooked■---- —»-----

CW cs CG

0 d a y  (0)
S ¿ a y T  (2R)

6 ¿ a y s  (6R)
< ¿ a y s  (6 R -2 F )

, 40 ¿ a y s  (6 R -6 F )

R e p e a te d  fo r  a ll  R a n d  F t r e a tm e n t s
1

2 d ay s  (2 R -2 F )

46 d ay s  (2 R -6 F )

0 d ay  (0)
2 d ay s  (2F) ■

46 d a y s  (6F)
▼2 d a y s  (6 F -2 R ) 

6 d a y ^  (6 F -6 R )

2 d ay s

6 day s (2 F -6 R )
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T a b le  i .  E f f e c t  o f  D i f f e r e n t  S e q u e n c e s  o f  T r e a t m e n t s  o n  TBA N u m b e r s  *,b
a: Cells in the sam e colum n or row, bearing the same letter are not significantly different (P<0.05) 
b: TBA Number is expressed as m illigram s m alohaldehyde/kilogram  m uscle. Each value represents a mean 

of five replicates (+SD).
CG= cooked and then ground, SC= sliced and then cooked, GC= ground and then cooked, lfC= whole cooked 
GU= ground uncooked, R= refrigerated storage, F= frozen storage, 8F-6R= 6 days F and th e 6 days R, 
6R-2F= 6 days R and then 2 F, 6R= 6 days R, 2F-6R= 2 days Fand then 6 days F, 6R-6F= 6 days R and tbet 
6 days frozen, 2R-6F= 2 days R and then 6 days F, 6F-2R= 6 days F and 2 days R, 2F-2R= 2 days F and 
then 2 days R, 2R-6F= 2 days R and then 6 days F, 2R= 2 days R, 2F= 2 days F, 6F= 6 days F.

6 F - 6 R 6 R - 2 F 6R 2 F - 6 R 6 R - 6 F 2 R - 2 F 6 F - 2 R 2 F - 2 R 2 R - 6 F 2R 2 F 6 S
r A A B A B C A B C B C D C D E C D E D E F E F G F G G G
G

1.783 1.779 1.742 1.743 1.772 1.707 1.732 1.772 1.536 1.585 1.480 1.418A +_ ± A _+ A A +_ A A A A
0.12 0.10 0.12 0.15 0.15 0.11 0.09 0.11 0.07 0.07 0.17 0.10^,

Q H H I H I J H I J I J K J K L J L K K L M L M N M N N N0.652 0.761 0.657 0.450 0.471 0.617 0.354 0.368 0.274 0.316 0.235 0.227
c A _+ ± +_ A A A A A A A0.25 0.36 0.38 0.23 0.16 0.26 0.20 0.22 0.07 0.16 0.08 O.lJ^
ri H H I H I J H I J I 1 K J K L J K L KLM L M N M N N N0.577 0.560 0.308 0.641 0.590 0.493 0.481 0.351 0.438 0.251 0.324 0.203
C A + + + + A A A A A A0 .3 9 0 . 3 0 0 .0 5 0 .3 8 0 .2 8 0 . 1 4 0 .1 8 0 .1 7 0 . 1 4 0 .0 8 0 .0 8 0 .0 ^
W H H 1 H I J H I 1 i jt k m J K L KLM L M N M N N N0.761 0.549 0.623 0.472 0.354 0.248 0.462 0.315 0.285 0.213 0.064 0.19°c A _+ +_ ± A +, A A A A A +,

0.29 0.34 0.50 0.22 0.15 0.09 0.14 0.13 0.05 0.05 0.05 0.21^.
r 0 0 P 0 P Q o p q P Q R Q R S Q K S R S T S T U T U U UVjr 0.217 0.225 0.299 0.154 0.187 0.116 0.079 0.118 0.170 0.120 0.068 0.109
U A _+ _+ A A A A A _+ A

0.15 0.17 0.27 0.20 0.08 0.07 0.07 0.08 0.08 0.07 0.06 o .o s j
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F i g u r e  2: E f f e c t  o f  T r e a t m e n t  C o m b i n a t i o n s  o n  TBA N u m b e r s
0 U

S s
a -  0, 2R, 6R, 6R_2F, 6R -6F  T m -T p  T rea t, 
c - 0, 2F, 6F, 6F -2R , 6F -6R  T m -T p  T rea t.

b -  0, 2R, 2 R -2 F , 2 R -6 F  T m -T p  Treat- 
d -  0, 2F, 2 F -2 R , 2F -6R  T m -T p  Treat-

Ph,

TBA Number TBA Number y t c
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