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Lard  i s  a  p r o d u c t  w i th  a  c o m p a r a t i v e ly  low h y a r o i y x i c  and o x i d a t i v e  the
T h is  i s  due to  t h e  low  c o n t e n t  o f  n a t u r a l  a n t i o x i d a n t s  i n  i t ( C h i p a n e l ,  
c o n t e n t  o f  l i n o l e i c  a c id ( P o k o r n y , 1 9 6 3 ) , and a l s o  to  t h e  e v id a n c e  o f  s u b s ta n c  ^ 76)' 
p r o - o x i d a t i v e  e f f e c t  i n  i t , a c c o r d i n g  t o  r e c e n t  s tu d i e s ( P o p o v  and J a n i s h l i e v  > eo\x^

I t  i s  known t h a t  o x i d a t i o n  and h y d r o l y s i s  p r o c e s s e s  i n  l i p i d s  r u n  sim»-1 °°T  
and a r e  m u tu a l ly  i n d u c t i v e ( P o p o v , J a n i s h l i e v a , 1976) .  F o r  t h a t  r e a s o n  th e  <lua i t  
t r o l  i n  l a r d  i s  done by l o o k i n g  f o r  th e  h y d r o l y s i s  and o x i d a t i o n  p r o c e s s e s  
one and th e  same t im e .  Methods f o r  t h e  d e t e r m i n a t i o n  o f  p e r o x id e  v a l u e  by t  t*1 
a r e  w id e ly  u s e d  f o r  o x i d a t i v e  ch a n g e s .  H y d r o l y t i c  p r o c e s s e s  a r e  c h a r a c t e r i z e   ̂
method o f  a c i d  v a l u e , d e t e r m i n e d  by t i t r a t i o n  o f  FFA w i th  p o ta s s iu m  h y d ro x i

i n  them a r e  p e r fo rm e d  more o f t e n  by c o l u m n , t h in  I y e r  and g a s  chrom atography  ^0l-nia;XU Oil dll die c i 1 yj 1 mcu. uivi c w ± ueiu u j  uux wm u f vuxu jl.j 'h x  uuu £30.0 v/mc* i_ill ̂'
by s p e c t r o p h o to m e t r y .  U s in g  t h o s e  m e th o d s ,  one ca n  g e t  r a p i d  and c o m p le a te  -ng 
t i o n  a b o u t  t h e  c o m p o s i t i o n  o f  f a t t y  a c i d s  and on t h e  d e g r e e  c f  o x i d a t i o n  »»a t i ve aO 
minimum am onts o f  f a t .  The r e l a t i o n s h i p  o f  f a t t y  a c i d s  c o m p o s i t i o n  and oxid ,/■)9°^
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b i l i t y  o f  d i f f e r e n t  f a t s  i s  g iv e n  i n  t h e  r e g r e s s i o n  e q u a t i o n  o f  S tan k o v a  of
U s in g  t h a t  method, . t h e r e  i s  a  p o s s i b i l i t y  to  e s t i m a t e  t h e  o x i d a t i v e  s t a b i l ?  •» 
f a t  i f  i t s  f a t t y  a c id  c o m p o s i t i o n  i s  d e t e r m in e d  by g a s  ch ro m a to g rap h y .  -r

s t i m a t i o n  o f  theThe UV s p e c t r a  o f  u n s a t u r a t e d  l i p i d s  a r e  u s e d  f o r  th e  
t i o n  and f o r  f o l l o w i n g  th e  o x i d a t i v e  p r o c e s s
sy s te m s  i s  i n  a  l i n e a r  r e l a t i o n s h i p  w i th  t h e  i n c r e a s e d  c o n c e n t r a t i o n  0 1 , 'flUg). 
sy s te m s  which a r e  s t a b l e  s t r u c t u r e s  P o p o v , J a n i s h l i e v a ( 1 9 7 6 ) ;P a r ,3 w o b o d a ( 1?

u se d  i o r  xne e s x im a x io n  ox >-■ 
. The c o n c e n t r a t i o n  o f  p e r o x i “ e gSte® 
i n c r e a s e d  c o n c e n t r a t i o n  o f

gS®(
The aim o f  t h i s  s tu d y  was to  c h a r a c t e r i z e  t h e  o x i d a t i v e  and h y d r o l y t i c  

m  l a r d ,  fo l lo w e d  by s t a n d a r d  and modern s p e c t r o p h o t o m e t r i c  and g a s  enrom atog  
m ethods ,
MATERIAL AND METHODS

r a y s  i n  t h e  p r e s e n c e  o f  oxygen. f
H y d r o l y t i c  p r o c e s s e s  were f o l lo w e d  by th e  s t a n d a r d  method and t i t r a t i o n  I

•n ^
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f r e e  f a t t y  a c i d s  w i th  0 ,1 n  K O H .P a ra l l e l ly  w i th  t h i s  a n a l y s i s ,  th e  FFA fro® 
a r r e s t e d  on a  s m a l l  C e l i t e  545 co lu m n , im p re g n a te d  w i th  a  s a t u r a t e d  s o l u t i o n
and i d e n t i f i e d  q u a n t i t a t i v e l y  by GLC, a c c o r d i n g  to  t h e  p r o c e d u r e  o f  Schwartz»
( a t p r e s s ) .

O x id a t iv e  p r o c e s s e s  were  f o l lo w e d  by th e  s t a n d a r d  p r o c e d u r e  f o r  t h e  d e t e r 1 So03yJ 
o f  p e r o x id e  v a l u e .  P e r o x id e  c o n c e n t r a t i o n  was judged  by t h e  amount o f  0 ,0 1 »  1 A tV 0™ 
n e c e s s a r y  f o r  b in d i n g  t h e  i o d i n e  f r e e d  by p e r o x i d e s .  At t h e  same tom e, t o t a l
compounds i n  l a r d  were d e te r m in e d  s p e c t r o p h o t o m e t r i c a l l y  a s  t h e  a b s o rb a n c e  oI
2,4-BNPH- d e r i v a t i v e s  a t  340 n m ,A cco rd ing  to  S c h w a r t z ' s  m e th o d ( l9 6 3 )
RESULTATS AND DISCUSSION e fol l f

The h y d r o l y t i c  p r o c e s s e s ,  d e v e lo p e d  i n  t h e  l a r d  t r e a t e d  i n  two ways 'fieXX  gXe £3 
ad' by th e  t i t r i m e t r i c  and t h e  co lum n- c h ro m a to g ra p h p h ic  m e thods .  The r e s u l t  
ven i n T ab le 1 ~  --------- ’ ' ’  '  ’ ’ ' ’ ‘ '■‘,aThe q u a n t i t y  o f  FFA i n  l a r d , r e n d e r e d  u n d e r  i n d u s t r i a l  c o n d i '*'1VC.J 1 U  i X U .G  I .  (JU O .. M ^ VJF v.* * * n  -**. . U .  U ,  .  WMUW. w * ... w . V* A l . .  _ Y)3»

h i g h e r ,  com pared to  t h o s e  d e t e r m in e d  i n  l a r d  m e l te d  i n  l a b o r a t o r y  c o n d i t i o n  e3CpIa*j.g' 
i s  o b s e rv e d  i n  th e  v e r y  b e g in n in g  and a l s o  d u r i n g  t h e  t r e a t m e n t ,  and can  e
ed w i th  th e  v e ry  s e v e r e  i n d u s t r i a l  c o n d i t i o n s  -  pe rm a n en t  w et r e n d e r i n g  a t , vgiS»Lje 
t u r e  o f  88 -9 5 °C .  UV i r r a d i a t i o n  o f  l a r d  r e s u l t s  i n  a  more i n t e n s i v e  hydroiJi v&'.g-' 
j e t  a l a r g e r  amount o f  FFA th a n  i n  th e  l a r d  m e l te d  a t  50°C. The u l t i m a t e ^ c  gX* ̂  
f o r  food f a t s  i s  C ,8,i o l e i c  a c i d ,  upon  UV i r r a d i a t i o n ,  t h i s  v a l u e  g e t s  h i  f  b d ° :
3y w i t h i n  one h o u r ,  a l t h o u g h  t h a t  i n  t h e  l a b o r a t o r y  m e l te d  l a r d  i t  r e m a i»3 e9se ¿¡¡i

V, Juvci IA m +V> /» nnmn mnvii /\ ̂  T m V»/"* (Hi ma+V%Âa /"\ f  tv>no+mon+ n a + Q null ao "L -“d f
, We

t i l l  t h e  24 h o u r  - f o r  t h e  l a b o r a t o r y  m e l te d  on e .  By t h e  column -GLC m e t h o d ^ ^ - t i ^ , -

number d u r i n g  t h e  same p e r i o d .  I n  b o th  m e thods  o f  t r e a t m e n t ,  a  s t e p w is e  i ^ Cr ar^ 
FFA- c o n t e n t  i s  n o t i c e d  t i l l  t h e  f i f t h  h o u r ,  f o r  t h e  i n d u s t r i a l l y  r e n d e re d  
t i l l  t h e  24 h o u r  - f o r  t h e  l a b o r a t o r y  m e l te d  on e .  By t h e  column -GLC method 
h i g h e r  v a l u e s  f o r  FFA. A lth o u g h  t h e  d i f f e r e n c e s  i n  FFA c o n t e n t  u n d e r  th e  co^ gf  
o f  th e  e x p e r im en  a r e  n o t  l a r g e ,  i t  i s  n e c e s s a r y  to  r u n  a  much g r e a t e r  nufflhe 0 th® 
I y 3 e 3 i n  a d d i t i o n  to  p ro v e  t h e i r  s t a t i s t i c a l  s i g n i f i c a n c e ,  and a l s o  t o  ei} 3Xln
e x a c t  c o n d i t i o n s  o f  FFA i s o l a t i o n .  The r a t o i  be tw een  USFFA and 5FFA i s  g i

0» tf>®
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®reater analyses. Generally, m a t  raxiu snows xne tendency to uecrease to rdegree upon UV treatment for both types of processed lard? uecrease to a
dor(a xxi rrA content 03

^ oolumn-GLC m ethods

o b ta in e d  u n d e r  l a b o r a t o r y
„°Vra . . .  c o n d i t i o n s
of Acid v a l u e  a s  FPA a s  w e ig h t  j£ p e r  
treat.. * 0 l e i c  a c i d  100g l a r d

c o
UV50°c

r ^ x ? r -
50°C USFFA

SFFA

Lard  r e n d e re d  u n d e r  i n d u s t r i a l  
c o n d i t i o n s

A cid  v a l u e  a s  FFA a s  w e ig h t  #  p e r  
a  $ o l e i c  a c i d  100g l a r d

3
5
24
48

0,50
0,541 , 9 7
2,25
0,56

13T?T  
2 ,3 8  
4 ,5 6  
5 ,9 0  
0 ,3 9  
0 ,4 6

13725- 
0 ,6 5  
0,82 
2,18 
2,28 
0 ,6 0

t t t t
1,36
1 ,26
1 ,22
1,20
1,16

nu  USFFA 
SFFA 50°C UV 50°C USFFA

SFFA 50°C USFFA
SFFA

T3725 1 ,40 “ 5 ,4 5 “ 5745““ 5 ,4 3 “ 17 3 6 "57ÄST 1 ,3 6 '2 ,3 2 1,34 0 ,5 5 3 ,86 0 ,6 7 1 ,30 3 ,95 1,284 ,7 4 1 ,30 4 ,9 8 8 ,4 0 5 ,15 1 ,28 9,21 1 i 206 ,1 2 1,22 4 ,75 8 ,9 5 5 ,1 0 1 ,20 9 146 1 ,100 ,9 6 1,14 0,91 1 ,20 1,02 1,08 1,44 1 !o80 ,4 0 1 ,08  . 0 ,5 9 0 ,5 2 0 ,6 8 1,04 0 ,4 9 1,00

crea0tly i  colon^ati?n °i l a r d >ra° n i t o r e d  by p e r o x id e  v a l u e  and th e  q u a n t i t y  o f  t o t a l '
^ - Ä ° r Sih Sul8i ? r +. « Ü L ° " I f i “ « «5 h ^ f i - i n g i S^ 7 7 *  g r a d ü a i r v  k -  , a3" 0”11/ 11 “ “ * 2. The low v a l u e s  o f  b o th  i n  th e  b e g in n in g  i n -  
Par»?* Op/kg^ i s y r e ^ b » r t 1« lm+ i e i a lU !  £ 0 r  t ^ e c o n c e n t r a t i o n  o f  p e r o x i d e s -  3 m i l i e q u i -  
»a l?^ve iy  hie-v, ^ ea c^ ? d o n  tb e  f i r s t  h o u r  f o r  b o th  i n  i n d u s t r i a l l y  r e n d e r e d  l a r d ?  Com 
t o i ? . below 3MEoqn a / £ l t l e 3  c a r b o n y l  compounds co re sp o n d  to  t h o s e  v a l u e s .  P e r o x i d e '

h\ch  ooreannr,s2  w? 3 f °^ nd l n  M o r a t o r y  m e l te d  l a r d ,  h e a t e d  a t  50°G t i l l  48h, 
Sim 4o A s W « P°  d3 th e  ^ 0,ve3t q u a n t i t y  o f  c a r b o n y l  compounds,
9o «J® hour e - P,,~n? r e a f e t l ie  c o n c e n t r a t i o n  o f  o x id i z e d  p r o d u c t s  i s  o b se rv e d  a t  24 

i h d u g tr i a -| i r e a t “ en i  r a y s  i n  t h e  l a r d ,  o b t a in e d  by two m anners  and a l -*r6';vSFFA - - - - -  . . .
Pr0„ to  +i,_ ~: t — *--------  - -  «..«¿.c m t u i g c a . n ,  as t
4r„ Unde“  4.va r i ^ . p a t i o n  - f  FFA a .nd p a r t i c u l a r l y  o f  t h e  USFFA i n  t h e  o x i d a t i o n

t i c  and o x i d a t i v e  p r o c e s s e  
i n d u s t r i a l  c o n d i t i o n s ,  o r

i s  a  w e l l  known f a c t  t h a t  s h o r t

so . - oour.. . . ,---- --  . w w . . u i  uiiuneu proaucxs is ODserved a1
J S p ^ / i h d u s t r i a l  K  s f o , ray !V n tY}e l a r d > o b ta in e d  by two m anners  ar
* s y * n k  r - +f r  l a r d  h e a *ed a t  50 C. A f a s t  d e c r e a s e  o f  FFA c o n t e n t  and o f  th e  
¡ V ^ e  to  th e  t 0 *- ™ ? 3e =hang e 3 - I t  i s  Obvious t h a t  o x id i z e d  p r o d u c t s

'6 h -3 ^ d e r  th p  ? i f i  P a t l ° n F A a? d P a r t i c u l a r l y  o f  t h e  USFFA i n  t h e  o x i d a t i o n  
•ie r ^ e i n t e n ^ L  f  Uen° !  ° f  a tm o s p h e r ic  oxygen. H y d r o l y t i c  and o x i d a t i v e  p r o c e s s e s

*afe° ^ e r  hand i"« +£n  ° ne hand i n  t h e  l a r d  o b ta in e d  u n d e r  i n d u s t r i a l  c o n d i t i o n s ,  or
l l e b t , e s p e c i a l ®  ° a e  i r r a d i a t e d  w i th  U V -rays .  I t  i s  a  w e l l  known f a c t  t h a t  s h o r t

P l a l l y - U V  r a y s  b re a k  down t h e  n a t u r a l  a n t i o x i d a n t s  i n  f a t , s u c h  a s  v i t a

v a ,
t i Qft ’ S o l m a r i l y  v i t a m i n e  b * .S0 * vjLtamine j v .

° f  f a {. he  more i n t e n s i v e  p r o c e s s e s  o f  h y d r o l y s i s  p rovoke  a  more i n t e n s i v e  o x id a -

Qv4 a , Tsbl© 2
6,1 by 3 t ^ ad p r o d u c t s  from l a r d  a f t e r  UV sh o r tw av e  t r e a t m e n t  and h e a t i n g ,  d e t e n  

^ ““ Card and s p e c t r o p h o t o m e t r i c  m ethods

o b t a i n e d  u n d e r  l a b o r a t o r y
p6 . c o n d i t i o n s

o x id e  v a l u e  meO-/kg T o t a l  c a r b o n y l s  
i n  M 2 ,4  DNPH/g

5»°0  ov

Lard r e n d e r e d  u n d e r  i n d u s t r i a l '  
c o n d i t i o n s  

P e r o x id e  v a lu e  
me Og/kg

UV 50°C UV

T o ta l  c a r ­
b o n y ls  i n  M 2 ,4  
D N PH /g  l i p i d

5O°0 UV

0 ,9 6
0 ,3 5
2 ,3 4
5 ,9 2

19,56
2 9 ,8 4

3 ,09 3 ,0 0 1,34 1,34
6 ,4 8 6 ,6 6 3,51 4,91
6 ,4 8 6 ,6 6 3 ,1 2 6 ,8 4
6 ,6 6 11 ,57 2 ,3 4 13,26
7 ,3 6 14,81 8 ,6 0 2 6 ,4 0
8 ,1 5 16,05 19,48 40 ,15

4 ,4 6
8 ,8 0

10 ,70
14 ,60
2 3 ,1 4
2 4 ,0 7

4 ,4 6
9 ,2 5

11,34
16,07
28 ,24
.30,09

3 ® t k i e s e  i n v e s t i g a t i o n s  and th e  d a t a  o b t a i n e d ,  we can  co n c lu d e
¡W 3 * 1  on» ■"faa/GLC and  s p e c t r o p h o t o m e t r i c  m ethods  a p p l i e d ,  show t h e  same t r e n d  a* 
^ l ^ h o c l  " ^ e n  f o l l o w i n g  h y d r o l y t i c  and o x i d a t i v e  ch a n g es  i n  l a r d .  The new column 

t h e  d e t e r m i n a t i o n  o f  t h e  FFA c o n t e n t  i s  r a p i d ,  s e n s i t i v e  and g i v e s  th e  
P i n i o n  i ? n  a b o u t  t h e  ch a n g es  i n  i n d i v i d u a l  f a t t y  a c i d s  d u r i n g  t h e  p e r i o d  o f  i n  
C  < 3  aimüli»® s p e c t r o p h o t o m e t r i c  m ethod f o r  d e t e r m i n i n g  th e  t o t a l  c a r b o n y l  compounds 

l a u e o u s l y  w i th  t h e  c l a s s i c a l  t i t r i m e t r i c  one f o r  p e r o x id e  v a l u e  g iv e s
- i w f a t  Xy t0  g e t  more co m p le a te  c h a r a c t e r i s t i c s  o f  o x i d a t i v e  p r o c e s s e s  and pro-t
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MICROSTRUCTURAL ANALYSIS IN MEAT AND MEAT PRODUCTS STUDIES
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I n t r o d u c t i o n
(Ve°

The t r a d i t i o n a l  m e th o d s  o f  i n v e s t i g a t i o n s  -  p h y s i c o - c h e m i c a l  and  b iochem  ^  
i n s u f f i c i e n t  i n  s o l v i n g  many e s s e n t i a l  q u e s t i o n s ,  r e g a r d i n g  t h e  p r e p a r a t i o n  
q u a l i t y  o f  m e a t  p r o d u c t s .  The a p p l i c a t i o n  and  th e  d e v e lo p m e n t  o f  m odern ffliCgar # ° e. 
c t u r a l  m e thods  i n  s t u d y i n g  th e  m ea t  and m ea t  p r o d u c t s  b r o u g h t  a b o u t  th e  
o f  a  new d i r e c t i o n  i n  m e a t  s c i e n c e - T h i s  new d i r e c t i o n  became p o p u l a r  a s  ®efl“‘c a u  B u i B u u e . i m a  new a i r e c n o n  oecarae p o p u l a r  a» v,iSv  
s t r u c t u r e  and  i n  t h e  l a s t  d e c a d e ,  s e p a r a t e d  f ro m  n o rm a l  h i s t o l o g y  and  p a th 0 0,j 
Cohen e t  a l . ( 1 9 b l )  u n d e r l i n e d  t h a t  t h e  s o l u t i o n  o f  p r e s e n t  day  p ro b le m s  i n  9p] 
i u s t r y  r e q u i r e s  i n c r e a s i n g l y  s o p h i s t i c a t e d  t o o l s  and  a p p r o a c h e s .  Such mod® ^  qP 
a c h e s  i n c l u d e  m i c r o s c o p i c  e x a m i n a t i o n  o f  f o o d s  and i n g r e d i e n t s  and e f f ° r t 3

i*»'

s t a n d  t h e  f a c t o r s  w h ich  l e a d  to  t h e  m i c r o s t r u c t u r e s  o b s e r v e d .  +g i® ^
Lewis ( 1 9 6 1 ) p o i n t e d  o u t  t h a t  w a t e r  and f a t  b i n d i n g  i n  m e a t  and  m ea t  p rod«0 0e ^ '  
com plex  s u b j e c t  and t h e r e  a r e  many m echan ism s * h ic h  may o p e r a t e .  M o s t ly  ee 
l io m s  a r e  s t r u c t u r a l  t h a n  c h e m ic a l  and t h e  key  t o  t h e i r  u n d e r s t a n d i n g  ih ^ °  cqpi® 
use of a l l  t y p e s  o f  m ic r o s c o p y .  A q u i t e  c l o s e  l i a i s o n  e x i s t s  b e tw e e n  raich00oI-y 0̂ 
and m ea t  t e c h n o l o g i s t s  8nd i t  h a s  b e e n  p o s s i b l e  t o  t u r n  t h e  m e c h a n i s t i c  ^ 0 
p r a c t i c a l  u s e  i n  p r o d u c in g  s t a b l e  m eat p r o d u c t s .




