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SUMMARY. The purpose o f  t h i s  work was to  i n v e s t i g a t e  the 
e t f e c t  o f  r e p la c in g  most o f  the f a t  w i th  f i b e r  in  cooked, 
e^u ls ion  type sausage models.The r e s u l t s  show that  a d d i t i o n  

f i b e r  has a p o s i t i v e  e f f e c t  on the water ho ld ing  
opac i ty ,  but even at  a replacement r a t e  o f  h a l f  o f  the f a t ,

. l s  r e s u l t e d  in  sausages w ith  a s o f t e r  and l e s s  e l a s t i c  
ne^ tu re .  When sausages were heat t r e a t e d  up to  95C, t h i s  d id  

a f f e c t  the cook ing lo s s  ve ry  much. O v e r a l l , replacement 
at l e a s t  one f o r t h  o f  the f a t  w ith  f i b e r  d id  not 

f ^ f ^ f i a l l y  change the p r o p e r t i e s  o f  the sausage, so pea 
3 er seems to  be a promis ing in g r e d i e n t  to  be used in low- 
ai o r y meat products .

INTRODUCTION: The s i g n i f i c a n c e  o f  f a t  and f i b e r  in  the d i e t  
s w e l l  e s t a b l i s h e d .  Thus the lack  o f  f i b e r  in  the d i e t  asWell as high conten ts  o f  e s p e c i a l l y  animal f a t s  i s  made

^espons ib le  f o r  many d is eases  in  the Western World ( 1 ) .  
k°nsumer demands f o r  more h ea l thy  foods have been taken up 
F the food indus try  through market ing o f  va r ious  products 
t th  high conten t  o f  f i b e r  and/or low f a t  con ten t .  However, 

e a d d i t i o n  o f  f i b e r  to  meat products i s  s t i l l  f a i r l y
^common.

le i s o l a t i o n  o f  f i b e r - r i c h  f r a c t i o n s  from h u l led  peas has 
^esu l ted  in f i b e r  products w i th  fu n c t i o n a l  p r o p e r t i e s ,  which 

Sr exceed the t r a d i t i o n a l l y  a v a i l a b l e  f i b e r s .  Th is  makes i t  
^ ° s s ib l e  to  use f i b e r s  as an in g r e d i e n t  and at  the same time 
rp? enr i c h  the^product .
j. e Purpose o f  t h i s  i n v e s t i g a t i o n  has been to  examine how 
fiep la cement o f  f a t  w ith  f i b e r  and water in f lu e n c e s  the 
^ b c t i o n a l  p r o p e r t i  es o f  an emulsion type sausage sub jec ted  

va r ious  c o n d i t i o n s .

^ TERIALS and METHODS:
- °duc t ion  o f  meat emulsion andemui sausage model.The meat

sron was produced accord ing  to  a v e r y  b as ic  r e c i p e ,  w i th
^ ry  f ew in g r e d i e n ts  in  o rder  to  avo id  the in f lu e n c e  o f  too  
inny extraneous f a c t o r s  .on the f i n a l  r e s u l t s .  The 
sa i rS d ien ts  were lean  pigmeat trimmings, b a c k - f a t ,  n i t r i t e  
Wa+.t  ( i . e .  s a l t  c o n ta in in g  5 g sodium n i t r i t e  per k g . ) ,  

l e e  and a commercial pea f i b e r  product w i th  a f i b e r  
°h ten t  o f  47 per cen t .
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V i s i b l e  fa t  was removed from the trimmings, a f t e r  which meat 
and f a t  was d iced  and chopped i n d i v i d u a l l y .  A l l  in g r e d ie n ts  
(except water and i c e )  were c h i l l e d  o v e rn igh t ,  and the 
in g red ien ts  were then ground and mixed u n t i l  the emulsion 
had a temperature o f  14--16C. The emulsion was then s t u f f e d  
in a i t i f i c i a l  cas ing  (0 25mm). Weight and leng th  were
measured in o rder  to attempt to  produce sausages with 
uniform d e n s i t i e s .  The sausages were f i n a l l y  in s e r t e d  in 
po lye thy lene  casings so that  moisture could not be l o s t  or 
gained during hea t ing .  The sausages were heated in an 
ord inary  water bath. A f t e r  h ea t ing  the sausages were s to red  
overn igh t  at 2C.
The f o l l o w in g  anayses were made: pH, measurement o f  cooking 
l o s s , c e n t r i fu g a l  l o s s ,  as w e l l  as t ex tu re  de te rm ina t ions .  
Determinations o f  p r o t e in ,  f a t  and moisture were a lso  made 
Three experiments were made. An o u t l in e  o f  these are shown 
in the tab le  below:
Experiment no. 1 2 3

Fiber  c o n te n t (%) 0 - 0 .5-1-2-3 2 2

Water/ f iber  r a t i o 6 4-5—6-7 6

Cook temp. 75C 75C 75 or 95C

■ ------ “ “ ctnu cooKing temperatures
m  the 3 experiments.
Experiment 1 was done in  o rder  to show the in f lu e n c e  o f  
degree o f  replacement o f  f a t  w ith  f i b e r  and water ,  as w e l l  
as the e f f e c t  o f  c h i l l  and f r e e z e r  s t o r a g e .
Experiment 2 was done to  show the in f lu e n c e  o f  a l t e r i n g  the 
w a te r/ f ib e r  r a t i o .  y
Experiment 3 was done to  show the in f lu e n c e  o f  h igh cooking 
temperature. y
Measurements o f  cook ing l o s s ,  c e n t r i fu g a t i o n  l o s s ,  water 

o ding capac i ty  and t e x tu r e  have been desc r ib ed  e a r l i e r  ( 2 )

a reUt I h n iNi  J1^ 5310*1:The r e s u l t s  o f  the th ree  experiments are tabu lated  below:

F iber  c o n te n t ,%

Back- fa t  r e p l a c e d ,% 

pH 5.60

0.5

12
5.59

24

5.65

49

5.68

Water in  sausage ,% 59.9 64.3 66.3 72.2

73

5.69

76.5

774



' -°oking loss,% 7 . 4a ,b 7 . l a ,b 7 . l a , b 6 . 6a 7.5b

^hl11 s to rage ,  
- weeks at + 5C

0.26c 0 . 21c 0 . 23c 0 . 50c 1.16c

g e e z e r  s to rage ,  
~ weeks at -20C

0 . 55d 0 . 54d 0.73d 0 . 67d 1.0 9d

C e n t r i fu g a l  loss% 

No s to rage 5 . 6e 6 .4 e 6 . l e 8 . Of 12 . 4g

' - h i l l  s to rage 4 . 8e 5 . 5e 6 . 6e , f 8 .Of 11. 9g

^ e z e r  s to rage 7 . I f 8 . 6g 11. 2h 1 5 .4i 24. Oj

water ho ld ing  
capac i ty  
No s to rage 50 52.4 55.4 5 8 .8 59.0

^i s to rage 50.2 53.1 54.3 57.9 57.5

Freezer  s to rage 47 .6 49.7 49.2 50.3 45.7

M/e ld  s t reng th  
f,/sq.cm.
No s to rage 12. 6k 11.91 8.7m 7 . 5n 6 . l o

C h i l l  s to rage 1 4 .2p 1 3 .8p 10 . Oq 9 . 8q 8 . I r

J ^ f e r  s to rage 12. 9k ,p 1 3 . I p , 1 lo t  2q , 1 1 1 .4 k ,1 9.3m

E l a s t i c i t y
. / sq . cm.

°  s to rage 26.0s 26.6s 20. 2t 1 8 .4t 1 3 .4u

storage- 29.8v 30.7v 22. 5t 21. 4t 18.1s

G e e z e r  s to rage 29. Ow 3 1 . l v ,w 26 . Ox 3 0 .4w 2 3 .3x

O  T  x:-. . .c h in   ̂• In f lu en ce  o f  f i b e r  content  on p r o p e r t i e s  during 
a-re, "L . anc  ̂ f r e e z e r  s to rage  . Values w ith  d i f f e r e n t  l e t t e r s u f f i xbiuiage,

s i g n i f i c a n t l y  d i f f e r e n t  (p=0.05;
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W a t e r / fa t - r a t i o  4 5 6 7

Back - fa t  rep la ced  
% 35 42 49 56
pH o f  emulsion 5.56 5.51 5.53 5.55
C e n t r i fu g a l  lo ss ----- - -
% 10.9a 14 .2b 11. 6a 12. 2a
Water h o ld ing  
ca p a c i t y  54.7 52.4 57.3 58.5
Y i e ld  s t reng th
M/sq.cm. 12. 4c 10. 2d 9 . 4d,e 9. Oe
E l a s t i c i t y
N/sq.cm 2 2 .4f 1 9 .6 f , g 20. Of 1 7 .7g

ta b le  3 . In f lu e n c e  o f  w a te r/ f ib e  
F ib e r  content  i s  2% in  a l l  groups, 
l e t t e r s u f f i > ;  are s i g n i f i c a n t l y  d i f f

1 lQtio &nd p rope r t  
Values with d i f f e r e n t  
e ren t  (p=0.05)

Cooking t em p . , c 75 9 5
Cooking loss ,% 6 . 2a 5.9a
C e n t r i fu g a l  loss ,% 8 . 3b 8 . lb
Water h o ld in g  ca p a c i t y 59.6 6 0 .1

Y i e l d  s t r e s s , N/sq.cm. 9.6c 9.1c

E l a s t i c i t y fN/sq.cm. 19 .7d 17 .7d

l a b l e  4 In f lu en ce  o f  cook ing temperature on 
p r o p e r t i e s .V a lu e s  w ith  d i f f e r e n t  l e t t e r s u f f L  are 
s i g n i f i c a n t l y  d i f f e r e n t  ( p - 0 . 05)

up t h i  V [’ i a ce " 5nt f a t  « t h  f i b e r
Obviously  i s  a d i f f e r e n ^  n ^  l o s s - Although there
f r o zen  samples the l o ^  in ^  between c h i l l e d  and
remains constant r e a a r d h ^ c  samples with  same treatment
c e n t r i f u g a l  ¡ s  n $ °  t h "  C° n t e n t * “ ^ v e r ,m c re a o e  w ith  in c r e a s in g  f i b e r  con ten ts .
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Açjain, freezing as such increases the loss, as could be 
expected. The results of the measurements of water holding 
opacity are not very consistent, except that it decreases 
if a sample is frozen. Generally, yield stress and elasicity 
increase on chill and freezer storage, but increased fiber 
content decrease the results, i.e. the sausages get less 
elastic and easier to break with higher fiber contents.
Table 3 indicates that an increased water/fiber ratio, from 
4 to 7 , does not affect the cooking loss, but both yield 
stress and elasticity decrease. If the cooking temperature 
is increased, cf. table 4 , there is virtually no difference 
in the losses, so at least up to 95C the final cooking 
temperature is not critical for the quality.
CONCLUSIONS: It is possible to replace at least up to 24% of 
the fat in an emulsion type sausage without significant 
deterioration of the properties. If replacements are larger, 
this will result in products with lower yield stress and 
elasticity, i.e. the sausage will be less firm and elastic. 
Normally a higher cooking temperature results in a decrease 
in water holding capacity. Cooking losses remain unaffected 
if the temperature is increases to 95C in emulsion type 
sausage containing 2% fiber.

REFERENCES: . £ ^~ (1) A sientific status summary by the Institute of Food
Technologists'expert panel on food safety & nutrition and 
the Committee on Public Information. (1979) Food Technology 
¿3:35

(2) Thomsen, H. 
Science,22:189.

and Zeuthen,Harding P . ( 1988) Meat


