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ABSTRACT: A te c h n o lo g y  f o r  p r o d u c t io n  o f s p e c i a l t i e s  from  
non-com m inuted pork w ith  n a t u r a l  p r o t e in  c o a t in g  i s  d e s e e d .

i n ® emu 1 3 on, c o a g u la te d  i n  the p r o c e s s  of co o k in g  i s
u s e d . The m ic r o s t r u c t u r e  of t h i s  c o a t in g  i s  s t u d ie d  on cooked  
porK c h o p s . W ith photo m icro g rap h s i s  dem onstrated the f i n e  
c o a t in g  of c o a g u la te d  m uscle  p r o t e i n s ,  c o n s t r u c t in g  the  
c o a t i n g ,  th e r e  i s  shown a l s o  the l o c a t i o n  o f the c o a t in g  on 
the cooked chops s u r f a c e .  The co m p a ra tiv e  i n v e s t i g a t i o n s  are  

° Ut r e 8‘ai>h in g  the oxygen p e ro x id e  and m alonaldehyde  
e v e l  i n  cooked pork l o i n s  w it h  and w ith o u t  above m entioned  

na u r a i  p r o t e in  c ^ g t in g  i n . t h e  p r o c e s s  of s to ra g e  a t  4 °C  to  
° o c on se co n d , and 2 3 d d a y s .  The r e s u l t s  a?e
o a t i s t i c a l i y  s i g n i f i c a n t  and a re  p r e s e n te d  g r a p h i c a l l y .  On
n f fcVh’aSe ° £  ^ ie co^ u c t 7h i n v e s t i g a t i o n s  a p r o t e c t i v e  a c t i o n  

i _the p r o t e i n  c o a t in g  i s  e s t a b l i s h e d  r e g a r d in g  the f a t
d u r in g  "'"storage^6 C ° ° ked s P e c i a l t i e s  from non-com m inuted pork

lETRODUCTIOE: L u r in g  s to ra g e  of meat p r o d u c t s ,  the o x id a t iv e  
p r o c e s s e s  a re  c a r r i e d  out i n  f a t s ,  le a d in g  to  the appeanence

e L ? eI s X a a ? e ^ l t df e t s e S ^ k e t ° ? u S? lo w m o le cu la r  ^ i d s ,  o x ia c id s  e r e .  As a r e s u l t  f a t s  red u ce t h e i r  n u t r i t i o n  v a lu e  and beenme
t o x i c ,  vvhen the meat i s  c u r e d ,  the r a n c i d i t y  s t a b i l i t y

buL a t  the same t;Lme f a t s become more s u s c e p t i b l e  
to o x id a t io n  / Z a j a s ,  1 9 8 1 / .  The same a u th o r  i n d i c a t e s  t h a t  the

i a t  s u s c e p t a b i l i t y  to o x id a t io n  a r e :  
i n  p a r r i e u x a r  -  the l e v e l  of u n s a t u r a t e d  
l e v e l ;  ihe p a r t i a l  oxygen p r e s s u r e ,

„ — c o n t a c t  w ith  the oxygen; the s to r a g e
c o n d i t i o n s ^ ^ t e m p e r a t u r e , l i g h t  and m o is t u r e .  The o x id a ^ in n  
development i s  i n h i b i t e d  when are  u sed  any type of packages

m t a i S K S e  S t  a f  ° S S ; o t ?  W S h .  M a L  a u S h o h/ n n z n a x o v a  et a l . ,  1 9 8 7 ,  I o c h l e ,  1 9 8 4 B a r t e l s .  1 9 7 6 /
s y n t h e t ? n  t h ?  USe-,of G 0 a t i n s s  f o r  the meat p r o d u c t s ,  but from 

mat? r i a l s > m o n o g ly c e r id e s  and s a t u r a t e d  f a t  a c i d s  
w hich r s  r e c e iv e d  w ith  r e s e r v a t i o n s  from the consumers and ’
l ° T l o n ? n ? VL t h e  p r ° 5 u c t  a P P e a re n c e . One of t a e “ a ln
p r o c e s s e s  in  f a ? f n5° a i s  9  r e t a l n  th e  o x id a t iv e

4-u f a t ?  of meat P r o d u c t s .  V e l i n o v  e t  a l . , / 1935/
1 e n s i f y  the c u r in g  of h e a te d  trimmed from f a t  and sinew oork
i f u s e l^ o n  t L ^ a f T T  0f tumbl“ S-u se a , on m e  meat s u r f a c e  a p p e a rs  a f i n e  rn atin o - n-p 
q u a n t i t y  s a l t  s o l u b l e  m y o f i b r i l h i  p r o t e S L  o o a S l a ? e d  ?n  
the form o f  t h i n  d a rk  re d  n a t u r a l  c o a t in g  / t i l l  V 2 W  to n in g  
the p r o c e s s  of c o o k in g .  T h i s  n a t u r a l  p r o t e in  c o a t in g  h as a 
number of a d v a n ta g e s : s t a b l e  re d  c o l o u r  of the product H iv h e r

S ^ r l e f t T c a h “  i “ ’ ¿ S  S S t a & a f iS !i n  o rd e r  to  c a r i y  out t h i s  trea tm e n t e x p e n siv e  s p e c i a l i z e d  
quipm ents a re  n e c e s s a r y  / m a s s a r a t o r s  or t u m b le r s /  o r ie n t a t e d

t h e l L s i b i t o t f o f V i 10 11 ' « “ » « B t a i c t a  w i t h i ^ n a r r o w ^ l i m i t s  p o s s i b i l i t y  o f t h e i r  u s e .  V e l i n o v  et a l .  / 1 9 8 7 /  use an

main f a c t o r s  f o r  the  
the f a t  c o m p o s it io n ,  
f a t  a c i d s ;  c a t a l y s t s  
s u r f a c e s  t h a t  are  i n
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a° c e s s i b l e  method f o r  r e c e i v i n g  s i m i l a r  p r o t e in  c o a u n g  on the  
s u r f a c e s  of s p e c i a l t i e s  from non-com m inuted pork w ith o u t  the  
Use of s p e c i a l i z e d  e q u ip m en ts. The o b j e c t i v e  of tne p r e s e n t  
stu d y i s  to  i n v e s t i g a t e  the p r o t e c t i v e  a c t i o n  of the c o a t in g  
ag a i n s t  the f a t  o x id a t io n  of h e a te d  s p e c i a l t i e s  from  
110P-com m inuted m eat.

boating, 
crie pork  
1 ’« a t e r ,

RIALS AND METHODS: I n  o rd e r to  c r e a t e  n a t u r a l  p r o t e i n  
o’r i n d  le a n  p o rk  th ro u g h  2 mm p l a t e ,  then c u re d

^wipolyphosphati 
Pem ■

we g r in d  le a n  purjs. ouruu&u ^ - -  • . . . .
i n  1 : 0 ,5  r a t i o  w ith  the f o l l o w in g  s a l t  s o l u t i o n ,  96 
5 ,6  kg s a l t ,  0 ,6  kg s u g a r ,  0 ,2  kg sodium

e and 0,01  kg sodium n i t r i t e ,  bo c u re d  meat 
stained 24 h a t  4 °C  to  6 ° C ,  a f t e r  t h a t  we r e g r in d e d  the meat 

V  c u t t e r  w ith  a d d i t i o n  of double q u a n t i t y  o f f i c e  t i l l  
P o c e iv in v  of meat e m u ls io n .  F o r  the purpose of stu o .y in g  the  
P P o p e r t ie s  of the n a t u r a l  p r o t e in  c o a t i n g ,  we s e p a r a t e d ,
Ipimmed and stamped p a i r s  of r i g h t  and l e f t  o u te r  l o i n s  from 
°  Pork c a r c a s s e s  w it h  pH - 6 , 1  to  6 , 5  a t  45 m in, m easured in 
rn* L o n g is s im u s  d o r s i*  Then we c u re d  the trimmed and stamped  
meat paw m a t e r i a l  b y  m uscle i n j e c t i o n  of 10%  s a l t  s o l u t i o n  
^ i t h  d e n s i t y  1 6 °  a c c o r d in g  to Bohme / 1 0 0  1  w a te r ,  2 0 , x mg sa ,

k
After
k,rlsity

•g s u g a r ,  0 ,2  kg sodium n i t r a t e  and 0,1  kg sodium n i t r i t e / .
, - -  pumping we
uensitv

immersed the l o i n s  i n t o  s a l t  s o l u t i o n  w ith  
a c c o r d in g  to  Bohme / 1 0 0  1  w a t e r , 1 7 , 5 _ k g _s a l t , 0 , 5  

^ s u g a r ,  0,1  kg sodium n i t r a t e ,  0 ,05  kg sodium n i t r i t e /  i n  
r a t i o  f o r  48 to  72 h .  The c u r e d  l o i n s  were suspended to  

aPQin away d u r in g  1 0  h .  The l o i n s  from the l e f t  p o rk  s id e s  
Vv®Ps immersed i n t o  f r e s h  p re p a re d  meat e m u lsio n  t i l l  t h e i r  
Complete im m ersion and im m e d ia te ly  were p la c e d  to d r y  m  garm 

o / 5 ° c  v a p o u r—b o i l e d  c a b in  .Reich.* I n  the same c a b in  ^e p ace 
G 1so the rigcht c u re d  l o i n s  but w ith o u t  c o a t in g  / c o n t i  o l  
s a m p le s / .  A f t e r  25 min d r y in g  we smoked and h e a te d  the l o i n s _ 
f-i 55°C t i l l  r e c e i v i n g  a compact e l a s t i c  re d  c o v e r  on the l o i n  
‘jUr f a c e  and i n t e r n a l  te m ue rature  7 2 ° C .  Then we c h i l l e d  the  
p i n s  i n  c h i l l e r s  a t  4 ° c f t o  6 °C  f o r  1 0  to 1 2  h .  From the  
s u pfa ce 0f  the l o i n s  w it h  c o a t in g  we took m a t e r i a l  f o r  
^ i c r o s t r u c t u r e  e x a m in a t io n  i n  th e  form of cuoes / 0 , 5x 0 ,y x  _  

s m /. We f r e e z e d  th e cubes i n  is o p e n t a n ,  c o o le d  i n  l i q u i d  
n it r o g e n  to - 1 9 6 ° C .  Then f i x e d  w it h  1 0 %  f o r m a l in  ana c o lo u r e d  
p i h  Ponseau S s l i c e s  t h i c k  10 ytm, p re p a re d  on c r y o s t a u  
pn otom e and f ir m e d  on c o v e r  g l a s s e s .  The c o lo u r e d  p r e p a r a t io n s  
u:e °b s e r v e d  and ph otographed on m ic r o s c o p e ^ L o c u v a l—R a r l  x e i s .
-!e . c a r r i e d  out th e  i n v e s t i g a t i o n  of f a t  o x id a t io n  d u r in g  the  

nnn s to ra g e  on s e co n d , f i f t e e n t h  and t w e n t y t h ir d  d ays of^ 
iopage i n c h i l l e r s  of the p r o d u c t s  a t  4 C t o ^6 C .  F o r  t m s  

nnppose we d e te rm in e d  the v a r i a t i o n  of p e ro x id e  and .
l o o a r b i t u r i c  number a c c o r d in g  to  P e a rso n  / 1 9 7 5 / *  Ih e  _ 

f n u m b e r  c h a r a c t e r i z e s  the p e ro x id e  oxygen l e v e l  i n  
-> s * The t h i o b a r b i t u r i c  number i s  an in d e x  Ox m alonaldehyde  

^Vep ¿21 f a t s ,  as  a r e s id u e  from f a t  o x id a t io n *  ih e  r e s u l t s  
Pom the i n v e s t i s i a t i o n s  were v a r i a t i o n a l  s t a o i s t i c a l l y  framed  

/ P ° ^ b y  t w o - f a c t o r  a n a l y s i s  a c c o r d in g  to  Bozhanov and Vuchkov  
^ ° 3 /  ana S c h e f f e  / I 95 9/•

Sll J^SULTS AND D ISCU SSIO N: On f i g *  1 i s  r e p r e s e n t e d  the  
l a y e r  of h e a te d  p o rk  l o i n s  w ith  n a t u r a l  p r o t e in  

I p g * The meat e m u ls io n  of c u re d  le a n  pork i s  c o a g u la t e d
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i n  the p r o c e s s  of co o k in g  and i s  tra n sfo rm e d  i n t o  comnact 
p r o t e i n  c o a t i n g .  There i s  o b se rv e d  v e r y  t h i c k  zone o f " s m o k in g  
where  ̂the f a t  g l o b u l e s  a re  d is p o s e d ,  r e c e i v e d  a t  the  
e m u ls if y in g  of th e  m a t e r ia l  f o r  the p r o t e in  c o a t i n g .  The 
compact and homogeneous s t r u c t u r e  o f the n a t u r a l  p r o t e i n  
c o a t in g  c o n t r i b u t e s  to  i s o l a t i n g  of the l i a b l e  f a t  t i s s u e  from  
the a i r  oxygen and l i g h t  i r r a d i a t i o n ,  th u s  the o x id a t iv e  
p r o c e s s  i n  f a t s  i s  d e la y e d  d u r in g  th e s to ra g e  of th e  s t u d ie d  
meat p r o d u c t s .
f i g .  1 . M ic r o s t r u c t u r e  o f the s u r f a c e  l a y e r  of h e a te d  n o rk  
l o i n  vvith n a t u r a l  p r o t e i n  c o a t i n g .  P r o t e i n  c o a t in g  / 1 / 9
n i a b l e  f a t  t i s s u e  / 2/ . M ic ro sc o p e  en largem ent x  2 5 .  Photomraohic 
e n la rg e m e n t.

The v a r i a t i o n  o f th e  p e r o x id e  number i n  m i l i e a u i v a l e n t s  a c t i v e  
oxygen p e r  1 kg p ro d u ct d u r in g  the l o i n  s to r a g e  w it h  and 
1 1 k o ^  n a ^ r a 1 ^ p r o te in  c o a t i n g ,  i s  shown on f i g .  2 and t a b le  

secoria J a y  ° f  the s t o r a g e ,  a lm o st s i m i l a r  q u a n t i t y
On^the f f f t p p n t i  ^ he 5 ? °  t7P e S  ° f  th e  Pr o d u c t  was e s t a b l i s h e d -  n the f i f t e e n t h  d a y  the p e r o x id e  number i n  the l o i n s  w ith o u t
d a v t l S f t h a ? R 1 ^ re a S e d +? nd 8 8 n tin u e  t0  in c r e a s e  t i l l  tw e n ty t h ir d  d a y , w it h  2 5 , v/0 more th a n  the q u a n t i t y  on the second d a y . The 
same in d e x  m  the l o i n s  w ith  p r o t e i n  c o a t in g  d e c re a s e d  on the  
f i f t e e n t h  d ay w ith  1 1 , 7 % ,  a f t e r  t h a t  i t  r e t a i n e d  n e a r l y  a t  
th e same l e v e l  t i l l  t w e n t y t h ir d  d a y . The t w o -f a c t o r  a n i v c s i c  
showed e x p re s s e d  i n f l u e n c e  o f  the f a c t o r  " p r o t e in  c o a H n  “  0»  
th e  p e r o x id e  number level: F  c a l c u l a t e d  / 1 5 , 5 6 0 7 /  >  a  c r i t i c a l  

, ™ d i ° , V ed i n f l u e n c e  of th e  two f a c t o r s  -  " p r o t e i n  
/ c  x q / ?  s to ra g e  t im e " :  F c a l c u l a t e d  / 3 , 1 8 7 5 / x - F  c r i t i c a l
/ 5 > 3 9 / >  th e  f a c t o r  " s t o r a g e  tim e" had n o t i n f l u e n c e  on t h i s

F nc ? i h L r b ? Uthet e d i ^ 6r i ^  V h t l 0 a l  / 5 . 3 9 A  i e  determ ined  1 c r i t i c a l  by the d i s t r i b u t i o n  t a b le  a c c o r d in g  to F i s h e -  a t
m a l o n a l d e h y d e " l e v p l = ° ’ 9 9 ’ ° n f i S* 3 and t a b ie  2 th e  
n a t u r n i ™ ?  • l e v e l  snown i n  the l o i n s  w ith  and w ith o u t  
n a t u r a l  p r o t e i n  c o a t in g  d u r in g  the p r o c e s s  of s t o r a g e .  On the
n h p °nd J P J ° ? im at;e ly  e q u a l q u a n t i t y  m alonaldehyde i s

? p ^ e d ’ J n c p e a ? ed w e a k ly  on the f i f t e e n t h  d ay, bu t more
5 s i  fir w ith o u t  c o a t in g  - 12 , 5%  than i n  l o i n s  w ith  c o a t in g  -
o f ^ l o S a l b P h v d T i p ’̂  d? y - i S  o b se rv e d  d r a m a t ic a l  i n c r e a s in gox m alonaldehyde l e v e l  m  l o i n s  w ith o u t  c o a t in g  w ith  100%  
than m  l o i n s  w ith  c o a t in g  -  13 , 9% .  ' ’
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Table 1 .- Variation of the peroxide number during the process of 
storage of heated pork loins with and without natural
protein coating n = 6

Product under Elimination
^Qated pork 
toin without 
natural pro- 

coating

^eated pork
-om with
Natural pro- 
ie in coating

Days of 
storage mequiv/kg

2 3.41+0.16

15 3.78+0.19
23 4.28+0.08

2 3.57+0.30

15 3.15+0.04

23 3.08+0.04

IS Fig* 2\

5,00-
>•H
cj4

kOQ. a

3,00. <1
k k
[S X2,0u. k k
K k

1,00. k X
X
X

*> 15

The coefficient 
of variation %

11.18

12.19
3*78

24.70
3.01
2 .6 9

23
days of storage

□  - without coating E 3  -  with coating

2 .- Variation of the thiobarbituric number during the pro
cess of storage of heated pork loins with and without 
natural protein coating n = 6

under
E ^ ^ u t io n

Days of 
storage mgMA/kg The coefficient 

of variation %

Io iied porkDa+ Without 
t e iE al pr° -
E i i L coatins

2 0.40+0.03 17.40

15 0.45+0.01 7.76

23 0.08+0.02 6.88

Pork
E E  With
t e iE al pro”E i k  °°ating

2 0.36+0.02 13.86

15
23

0.38+0.01
0.41+0.01

8.66
7.63



□  — w ith o u t  c o a t in g  □  — with c o a t in g

-Regarding the m alonaldehyde l e v e l  i n  the l o i n s  under  
e x a m in a t io n , th e  t w o -f a c t o r  a n a l y s i s  showed s t r o n g  in fln p n r-p  
of the f a c t o r  " p r o t e in  c o a t i n g " :  F c a l c u l a t e d  / 1 0 1 . 86S S / >  tt 
c r i t i c a l  / 7 » 5 6 / .  On the developm ent of t h i s  in d e x  had 
i n f lu e n c e  the f a c t o r  " s t o r a g e  t im e " :  F c a l c u l a t e d  
F c r i t i c a l  / 5 » 3 9 / -  The j o i n e d  i n f lu e n c e  of th e  two f a c t n r q  iq  
proved a l s o :  F c a l c u l a t e d  / 4 8 . 7 4 3 9 /  >  F c r i t i c a l  7 5 . 39/ .

n f  CONCLUSIONS: Our i n v e s t i g a t i o n s  show, t h a t  the meat em ulsion  
0f .̂C^ i ’ed le a j? p o rk  c o a g u la t e s  d u r in g  the p r o c e s s  o f cookine- 
and the r e c e i v e d  n a t u r a l  p r o t e i n  c o a t in g  i s  i d e n t i c a l  w i t h t h e  
c o a t i n g ,  d e p ic t e d  from V e l i n o v  / 1 9 8 7 /  from e x t r a c t e d  
m y o f i b r i l l a r  p r o t e i n s  a t  the p r o c e s s  of t u m b lin g .  The s t n a ia d  
p r o t e i n  c o a t in g  p r o t e c t s  the f a t s  i n  the f i n i s h e d  p ro d u ct from 
o x id a t io n  d u r in g  s t o r a g e ,  w hich i s  a good in d e x  fo r the  
r e l i a b i l i t y  and s u c c e s s  of our method.
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