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Table I

Chemical composition of pig muscular tissue (longis-
simus dorsi)

Average data and limits of individual variations,

Main 
r  a t i o n

J

Moisture (#) Intramus­
c u l a r  f a t

(*S

P r o t e in
( * )

Connec iiive 
t i s s u e  pro 
t e i n s  as %  

' f the t o t a l  
p r o t e in• T

a v e r -  v a r i a -  a v e r - v a r i a -  
age t i o n s  age t io n s

aver- v a r i a -  
age t i o n s

aver- v a r i a -  
age t io n s

Food
waste

Fiais e+ 
+b a r l e y

Bacon p ig s
7 5 . 5 8  7 5 . 1 5 -  0 , 9  0 , 7 -

- 7 5 , 7 6  - 1 , 0

7 4 , 6 8  7 3 , 1 1 -  3 , 9  2 , 6 -
- 7 5 , 9 4  - 5 , 8

7 3 , 2 2  7 0 , 9 6 -  4 , 3  2 , 4 -
- 7 4 , 3 5  - 7 , 7

1 9 ,9 4  1 9 , 0 0 -  1 , 7 7  1 , 6 5 -
- 2 0 , 2 5  - 1 , 9 1

1 9 ,2 6  1 8 , 8 8 -  1 , 6 6  1 , 2 2 -  
- 1 9 , 8 1  - 1 , 9 1

2 0 ,3 3  1 9 , 3 8 -  1 , 4 7  1 , 2 4 -  
- 2 1 , 1 3  - 1 , 7 5

Fat p ig s

Food
w a s t e  7 ^ 67 7 3 , 9 2 -  2 , 3  1 , 7 -

- 7 5 , 5 6  - 3 , 0

1Ja i 2e  7 2 , 4 3  7 1 , 5 3 -  5 , 5  4 , 2 -
Ma , - 7 3 , 2 2  - 6 , 4*̂ 3.26 4-
■ P a r l e y  7 2 » ^ 6 6 9 , 7 9 -  5 , 2  4 , 0 -

y - 7 3 , 5 4  - 8 , 8

2 0 , 7 7  2 0 , 1 8 -  1 , 5 6  1 , 3 9 -  
- 2 1 , 0 6  - 1 , 7 9

1 9 , 9 2  1 9 , 2 5 -  1 , 3 6  1 , 1 6 -  
- 2 0 , 6 2  - 1 , 6 5

1 9 , 8 2  1 9 , 2 5 -  1 , 3 7  1 , 0 6 -  
- 20,68 - 1,56

The c on te n t  of  in tra m u sc u la r  f a t  of  the animals 

ie d  food waste i s  v e r y  low and with  the bacon p ig s  i t  
a°es  not exceed 1%. The in tra m u sc u la r  f a t  con ten t  of the 

i)j-gs f e d  the maize and mixed (maize p lu s  b a r l e y )  d i e t s  
' a s , a c c o r d in g  to the average data ,  3 , 9 f t  and 4 , 3 $ ,  i . e ,  

‘/£ls P r a c t i c a l l y  the same. As u s u a l ,  the moisture contentr?
L° r e a s e d  as the f a t  con ten t  in c r e a s e d .  The p r o t e i n  ccn- 

t &nt was the h i g h e s t  in  muscular t i s s u e  o f  the p ig s  fed 
rilr-ize w ith  b a r l e y  and averaged  2 0 ,33%.

I n d i v i d u a l  v a r i a t i o n s  of the in tra m u s c u la r  f a t  con-
t 5c'nt were v e r y  b i g .  For example, with  the maize d ie t  i t



v a r i e d  from 2,6 to 5,89c, w ith  the mixed d i e t  (maize 'H '2 .  IT 
P lus  b a r l e y )  -  from 2,4 to 7,7%.

The d e f i c i e n t  ( c o n n e c t iv e  t i s s u e )  p r o t e i n  content 

° f  the bacon p ig s  was the h ig h e s t  when the animals were 
fe d  food w aste .  I t  averaged  1,77% of the t o t a l  p r o t e in  

c o n te n t  o f  the lo n g is s im u s  d o r s i .  With the maize d ie t  
f ^ i s  q u a n t i t y  i s  somewhat decreased (1 ,6 6% ).  I t  i s  even 

more d e c re a s e d  w ith  the maize p lus  b a r le y  d ie t  (1,47%).
The c o n n e c t iv e  t i s s u e  p r o t e in  content of f a t  p ig s  

a v e ra g e s  1,56% from the t o t a l  p r o t e in  w ith  the food 
waste d i e t  and 1,36% and 1 , 37% with the two other d i e t s .  
Hence, w ith  both d i e t s  the pigs/%ie  food waste d ie t  have 
tne h i g h e s t  c on te n t  of  d e f i c i e n t  muscular t i s s u e  prote in .

Fat p i g s  have l e s s  co n n e ct ive  t i s s u e  p r o t e in s  in  

the lo n g is s im u s  d o r s i  than bacon p ig s  do.
As Table I shows i n d i v i d u a l  v a r i a t i o n s  in  the 

chem ical  com posit ion  of  muscular t i s s u e  of animals 
b e lo n g in g  to  d i f f e r e n t  breeds and fe d  d i f f e r e n t  d i e t s  

are r a t h e r  b i g .
The above d a ta  show t h a t  the d e f i c i e n t  p r o t e in  

con ten t  i n  muscular t i s s u e  i s  a f f e c t e d  by the type of 

f e e d in g  (bacon or f a t )  and d i e t .
Table  2 shows pH v a l u e s  and the muscular- t i s s u e  

c o lo u r  i n t e n s i t y  of  p i g s  fe d  d i f f e r e n t  d i e t s .
Table 2

C olour i n t e n s i t y  and pH of  p ig  muscular t i s s u e  

( lo n g is s im u s  d o r s i )
average d a ta  and l i m i t s  of  i n d i v i d u a l  v a r i a t i o n s

hciin r a t i o n :Colour I n i e n s i t y D A W {__ _pH_____
• a ve ra g e •l i m i t s  of 

¡ v a r i a t i o n s
• average• • l i m i t s  of 

^ v a r ia t io n s

food waste 0,64

Bacon p ig s  
0,60-0,65 5,8 5 ,8 - 5 ,9

jfjaize 0.65 0 ,5 5 -0 ,7 3  
0 , 6 0 - 0 ,9 I

6,0 5 , 9 - 6 , I
1 ‘U ize + b a r le y 0 ,77 6,0 5 , 9 - 6 , I

f°o d  waste
Waize 0 , 7 1

Fat p ig s  
0 ,6 4-0 ,7 6 6,0 5 ,9 - 6 , 2

0,75 0,69-0,87 6,1 6 , 0- 6,2
1 :a i z e + b a r l e y 0,80 0,62-0,98 6,2 6 , 0- 6 ,5
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Table 2 shows t h a t  the muscular t i s s u e  co lo u r  of  
the p i g s  f e d  the mixed d i e t  (maize plus b a r l e y )  i s  the 
most i n t e n s e .  I t  may be p a r t i a l l y  due to a high pH - 

found i n  two of  the t o t a l  f i v e  animals s tu d ie d  (pH=6,4 
and 6 , 5 ) .  The pH of  the bacon p ig s  v a r i e s  from 5,8 to 

b j l  and t h a t  of  the f a t  p i g s  -  from 5,9 to  6 , 2 , not a l ­

low in g  f o r  the pH v a l u e s  of  the two above mentioned 

animals  as not c h a r a c t e r i s t i c .
In c o n c lu s io n  we should note an in d is p u t a b l e  i n ­

f l u e n c e  of  the type of  f e e d in g  and d i e t  on the s tu d ied  

c h a r a c t e r i s t i c s  of  muscular t i s s u e .
M o is tu re ,  f a t  and p r o t e i n  content of  p ig  subcu­

taneous f a t t y  t i s s u e  (back  f a t )  are shown in  Table 3.

Table 3

Chemical composition ÿ  pig f a t t y  tissue (back f a t )  
Average d a ta  and l i m i t s Y i n d i v i d u a l  v a r i a t i o n s

Main
Moisture (#) “ •Fat ( £ , by the : 

d i f f e r e n c e )  !
P r o t e in  ($)

Nation
a v e r -  : l i m i t s  of: a v e r - : L i m i t s  ; 
age ¡v a r ia t io n s  age :o f  v a -  : 

: ; ¡ r i a t i o n s

a v e r ­
age

¡ l i m i t s  of
.•variations
•
«

Bacon p ig s
food waste 7 ,23  6 ,09 -  

- 8 , 1 9
90,70 8 9 ,73 -  

-9 1 ,8 3
2,07 1 , 9 7 -

- 2 , 1 9

Maize 5 ,73  5 ,2 2 -  
- 6 ,4 5

5,30 4 ,5 0 -  
- 6 ,5 9

92,74 9 2 ,1 5 -  
-92,73

1,34 1 ,2 4 -
-1 ,4 0

Maize+ 
P a r l e y 93,50 92,06- 

-94,29
1,20 1 , 01-

- 1 , 3 5

Pat p ig s
¿ood waste 5,44 4 , 8 1 -  

-6 ,40
9 3,12  9 1 ,8 6 -  

-94,24
1,43 1 , 12-

- 1 , 7 4

Maize

-laize + 
l a r l e y

4,54  4 ,2 3 -  
- 4 , 8 1

4,48 3 , 6 7 -  
- 5 ,5 8

94,35 9 4 ,18 -  
-94,63

94,37 94,05-  
-9 5,4 3

I , I I  

1 , 1 4

1 , 01-
- 1 , 2 3

0,90-
- 1 ,4 0
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As Table 3 shows, the b e t t e r  q u a l i t y  of  the 
d i e t ,  the lower p r o t e i n  and moisture content  in  p ig  

f a t t y  t i s s u e  and the h ig h e r  f a t  c o n te n t .  The maximum 
P r o t e i n  c on te n t  of  bacon p ig s  i s  2 ,15 $ ,  t h a t  of  f a t  
P i g s  -  1 , 7 $ .  The minimum p r o t e i n  content of  bacon p ig s  

i s  1 , 01$, t h a t  o f  f a t  p ig s  -  0.90$.
I n d i v i d u a l  v a r i a t i o n s  in  the ohemical composi­

t i o n  of  f a t t y  t i s s u e  are s i g n i f i c a n t ,  but not so b ig  

as th ose  o f  muscular t i s s u e .
Some p h y s ic o - c h e m ic a l  c h a r a c t e r i s t i c s  of  baok 

f a t  o b ta in e d  from the animals of  the s tu d ie d  groups 

are shown i n  Table 4.
Table 4 shows t h a t  f a t s ,  obtained from the a n i­

mals fe d  the maize d i e t ,  had the low est  m elt in g  tempe­

r a t u r e  w ith  both types  of  f e e d in g ,  and w ith  the bacon 
f e e d in g  the a d d i t i o n  o f  b a r l e y  s i g n i f i c a n t l y  in c r e a s e s  

"the f a t  m e l t in g  tem perature .  Com paratively  low m elt ing  
tem peratures  determined f o r  the f a t  of  a l l  the animals 

s t u d i e d  ( 3 1 , 0 - 4 1 , 2 )  depend on the a n a l y s i s  method used 
which seems to be the most c o r r e c t  one ( s h e a r in g  tempe­

r a t u r e  i n s t e a d  of  c l a r i f y i n g  t e m p e r a t u r e ) .
According  to  the average data f a t  iodine v a lu e s  

of  bacon p i g s  change i n  a c e r t a i n  s u c c e s s io n  with  the, 
t r a n s i t i o n  from the food waste d i e t . t o  the maize and

maize w ith  b a r l e y  d i e t s :  66 , I ;  65,3;  63,0. With 
same s u c c e s s i o n  of the d i e t s  f a t  io d in e  v a l u e s  of  f a t

P ig s  are as f o l l o w s :  6 5 ,5 ;  6 0 ,1 ;  5 9 ,1 .
We may assume t h a t  the degree of  f a t  u n s a tu ra ­

t i o n ,  which depends on the com posit ion of  u n satu rated  

f a t t y  a c i d s ,  i s  in f l u e n c e d  upon mainly by the d i e t .

Fig.I shows the oxidation kinetics for the fat 
°f the pigs fed different diets* Comparing the kinetic 
curves as well as the data of Table 4 we can see that 
in this ce .se the diet is of a decisive importance.
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Table 4

P h y s i o0- c h e m ic a l  c h a r a c t e r i s t i c s  of  subcutaneous 
f a t t y  t i s s u e  (back f a t ) .

Average d ata and l i m i t s of  in d iv id u a l

— -
v a r i a t i o n s

Main r a t i o n
! M elt in g
. temperature ( C)

••
: Iodine

0•
v a lu e  :

: a v e r - l i m i t s  o f t a v e r - l i m i t s  of  :
:age v a r i a t i o n s ‘.age v a r i a t i o n s  :

Bacon pign

J?°od waste 3 5 ,2 3 3 ,3 - 3 8 ,5 66,1 6 4 ,6 - 7 1 ,5
Maize 3 1 ,6 3 1 , 1 - 3 1 , 9 65,3 6 3,5 -6 8 ,5
' ^ i z e + b a r l e y 35,8 3 1 ,2 - 3 9 , 0 63,0 6 1 ,0 -6 4 ,7

Fat p ig s

"°°£ waste 35,6 3 1 , 0 - 4 1 , 2 65,5 62 , 1- 70,1
Maize 3 2 , 1 3 1 , 1 - 3 4 , 5 6 0,1 5 7 ,5 - 6 3 ,8

,,iai z e + b a r l e y 32,3 3 1 , 9 - 3 3 , 6 5 9 ,1 5 7 ,8 - 6 0 ,1



The f a t  of  the bacon p ig s  f e d  the food waste 

d i e t  o x i d i z e s  under exp e r im e n ta l  c o n d it io n s  at  90°C 
during 4 ,9  hours on an a vera g e;  with  the maize d ie t  -  

during 1 7 , 5  h o u rs ,  and w ith  the maize p lus  b a r le y  
d i e t  -  during 13 ,6  h ours .  The f a t  of  the f a t  p ig s  fed  

the food waste d i e t  o x i d i z e s  during 6,9 hours on an 
a v e r a g e ,  w ith  the maize d i e t  -  during 21,9  hours,  and 

w ith  the maize p lu s  b a r l e y  d i e t  -  during 21 hours.
These d a ta  show t h a t  the ma.ize d ie t  s i g n i f i c a n t l y  

i n c r e a s e s  f a t  o x id a t i o n  r e s i s t a n c e ,  and the a d d it io n  
of b a r l e y  to the d i e t  d e c re a se s  f a t  o x id a t io n  r e s i s t ­
ance.

The io d in e  v a lu e  was used f o r  the c h a r a c t e r i s t i c  
of  the depth of  h y d r o l y t i c  p ro c e s se s  ta k in g  p la c e  in  
the f a t t y  t i s s u e ,  mainly during c o o l in g  and shipping 
of  pork c a r c a s s e s ,  and p a r t i a l l y  during the prepara­

t i o n  of  samples f o r  the a n a l y s i s .
There i s  p r a c t i c a l l y  no d i f f e r e n c e  in  the i n t e n ­

s i t y  o f  back f a t  rose  c o lo u r  of  the animals fe d  the 

mi x t u r e  o f  maize w ith  b a r l e y .
Table 5 shows the content  of  p o ly u n s a tu ra te d  

f & t t y  a c i d s  ( l i n o l e i c ,  l i n o l e n i c , a r a c h id o n ic )  d e t e r ­

mined in  pork f a t  e x t r a c t e d  from the f a t t y  t i s s u e  

( t a c k  f a t )  of  p i g s .



Table 5 ^ 3 5

The oontent of polyunsaturated fatty acids in pork
subcutaneous fatty tissue (back fat).
Average data and limits of individual 

variations

-  1 0  -

Main diet Linoleic acid..QÖ_______
Linolenic .* Arachidonio .§£ih_£%2_i_§cid_(%}__

: aver-- [ limits aver- limits ’aver- limits
:age | of va- age ;of va- iage of va-

,‘riations •
«
riations riations

Bacon pigs
Food
waste 12,5 10,9-

-13,8
0,82 0,74-

-0,88
1,04 0,78-

-1,50
Maize 12 ,6 1 1 ,8-

-13,8
0,54 0,40- 0,3.1 0,24-

Maize+
+barley

-0,75
0,37-

-0,69

-0,39
12 ,0 10,9-

-13,2
0,56 0,38 0,23-

-0,54
Fat pigs

Food
waste 11,9 10,1-

-13,6
0,56 0,33--0,90

0,96 0,69-
-1,37

Maize 10,3 8,6- 0,56 0,48- 0,20 0,14-
-11,6 -0,66 -0,30

Maize+ 
‘♦'barley 9,6

7

8,7- 0,43 0,20-
-0,72

0,24 0,21-
-0,30

As Table 5 shows, the highest content of linoleic 
a°id is characteristic for the fat of baoon pigs. 
According to average data the content of this acid is 
^ith the food waste diet - 1 2 ,5%; with the maize diet - 
■£2,6% and with the maize plus barley diet - 12,0. An 
Gspecially high content of arachidonio acid, which is 
the most valuable from the nutrition point of view, is 
1°und in the fat of the pigs fed the food waste diet.
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Conclusions

1. The paper contains the characteristic of pork 
(muscular and fatty tissues) obtained from the bacon 
and I;:,t pigs fed different diets. The characteristic 
was made according to several chemical and physico­
chemical indices.

2. The pork (muscular and fatty tissues), obtain­
ed from bacon pigs fed the food waste diet, contains 
much more moisture and deficient proteins and less 
intramuscular* fat than the pork obtained from pigs fed 
the maize diet and, especially, the mixture of maize 
and barley.

3. The muscular tissue of the pigs fed the 
mixture of maize and barley has a more intense colour 
than the muscular tissue of the pigs fed the maize diet.

4. The pork obtained from fat pigs is characte­
ristic for a less moisture, deficient proteins and 
polyunsaturated fatty acids content than the pork 
obtained from ba,con pigs.

5. The highest content of arachidonic acid was 
found in the fat of the pigs fed the food waste diet.

6 . The oxidation resistance of the fat of the 
Pigs fed the maize diet is very high; with the mixture 
of maize and barley it is somewhat lower, and with the 
food waste diet it is very low.
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