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During the last years there has in Norway been a trend towards
increased use of frozen meat in the sausage manufacture This refers to
cooked items as well as dry sousages

For our comparatively small plants with seasonal varying meat
supplies, the use of frozen meat has considerable advantages By means
of the freezing technique it is possible to keep in stock all sorts of
meat that is needed for the production The cut meat is frozen into
25 - 30 kg's blocks and stored in cardboards or wrapped in film- The
®eat is used in the production without thawing
Colour problems.

From a technical point of view the prosedure works very well .
But the passing over from the old -.veil-experienced way to the new one, has
in some cases caused problems concerning the colour formation in the
products,

Regarding the dry sausages, the most common defect has been the
§rey discolouration in the center parts Discolouration of the exterior
is more seldom.

There is a complex of factors in the curing process that may
influence upon the colour formation One of these is the salting

By the formerly used method of manufacture, the pork fat was
normally presalted and had a salt content of about 5i° This has to be

Baiting.



compensated for by extra salt addition, when using unsalted frozen fat,
After stuffing the cure is done in two ways The one is brine

cure the other curing in climate rooms. In the last case 10 - 15 grams
of extra salt has to be added per kilogram in order to get the same salt
level in the finished product.

When brine- curing, the discolouration seems to start already in
"the salting vats. Some times it may be due to a too short salting period

Analysis of finished sausages that had beer/crin,e-salted for only
one week indicate that there may be a correlation between salt content
ond discolouration . Some figures from the analysis are given in table 1.

T a b l e 1

Sample
No.

S a l
Center

1o

t
Outer

>

W a
Center

1°

t e r
Outer

1°

Salt/v/ater 
Center Outer
yo io

Colour
center

1 8.8 7-7 38.9 32 1 22 6 24 0 Good
2 11.6 8,o 34-5 24-7 35 6 32.4 It
3 8 1 6.4 22 8 21 1 35 5 30 4 tt
4 7.5 5 6 26 3 19.0 28 5 29 4 It
5 7.8 5-4 26.7 18 0 29 2 30 0 If

6 7.2 5.6 28 4 19 9 25 0 28.2 II
7 9-1 6.6 36 9 23 7 24-8 27-9 II
8 8 7 6,7 28.0 19 6 31 1 34 2 II
9 6.3 4.3 22 3 14 8 28 4 29 1 Grey
10 6.5 4 3 28 7 19 0 22,6 22 6 II
11 6.3 4-5 22 2 18,5 2 8 4 24 4 II
12 4-1 2.7 34-9 19.6 11 7 13.8 II
13 7.1 4.6 23.9 14 4 29 7 32 0 II

The salt penetration is influenced by the way the sausages are 
stacked in the brine vats. If the stacks are too high, the sausages will 
fee pressed into a compact block by the power of buoyancy The sausages 
feecome mis-shaped, and the salt diffusion into the middle region is 
retarded, due to the fact that a major part of the salt will have to 
Penetrate from the ends of the sausage

Analyses of compact stacked sausages show the following figures 
for the salt concentration in the middle region and the ends::

T a b l e  2
S a l t  W a t e r  Salt/water

Center $ Outer C e n t_e_r_ _ J1 u_ter_ i°- _ - Juei1-f-e-r- - - - -
Kiddle region 7 2 5-6 28 9 19 9 25 o 28 2
10 cm from end 7-6 6.2 21 o 16.1 36.2 38 8



- 5 -
I t  a p p e a r s  from th e  t a b l e  t h a t  t h e  p r o p o r t i o n  s a l t / w a t e r  i s  

Kuch h i g h e r  i n  t h e  ends  t h a n  i n  t h e  c e n t e r  r e g i o n .
Z x t

N i t r i t e / n i t r a t e .

In  o u r  c o u n t r y  t h e  o n ly  l e g a l  a d d i t i o n  o f  n i t r i t e  i s  i n  t h e  form

- y  of a m i x t u r e  w i t h  common s a l t  tha /maximum c o n t a i n s  0 . 6$  n i t r i t e . JChis  
, amount o f  n i t r i t e  i s  too  sm a l l  t o  g iv e  s u f f i c i e n t  c o l o u r  i n  d r y  s a u s a g e s .

N i t r a t e  may be u sed  i n  amounts  up t o  1$  o f  t h e  p r o d u c t ,  b u t  n o t  i n  com-. 

b i n a t i o n  w i t h  n i t r i t e .  Only one o f  t h e  two n i t r o g e n  s a l t s  may be used  

a t  a t i m e .  The c u r i n g  o f  d ry  s a u s a g e s  t h u s  ha s  t o  be based  upon n i t r a t e ,

which u s u a l l y  i s  added i n  amounts  o f  0 , 5  - 3 g Pe r  Ng m ea t .

^  A n a ly se s  o f  t h e  g r e y  c e n t e r  from d i s c o l o u r e d  s a u s a g e s  show a l e s s

n i t r i t e  c o n t e n t  compared w i t h  t h e  norm a l  c o l o u r e d  p a r t s .  For  n i t r a t e  

the  c o n v e r se d  r a t i o  v / q s  fo u n d .  T h i s  i s  i n  good a c c o r d a n c e  w i t h  p r o f e s s o r  

N i i n i v a a r a s  p r e v i o u s  s t a t e m e n t s .

k ii

¿ H - c o n t r o l .

C o n t r o l  o f  t h e  pH a t  d i f f e r e n t  s t a g e s  o f  t h e  p r o d u c t i o n  ha s  a f t e r ­

wards been  p a id  s t e a d y  more a t t e n t i o n .  I f  t h e  pH o f  t h e  f i n i s h e d  d r y  

sau sag e  i s  above 5 . 4 , i t  i s  l i k e l y  t h a t  p a r t s  o f  t h e  p r o d u c t i o n  w i l l  be 

d i s c o l o u r e d .

The pH o f  t h e  d r y  s a u s a g e  i s  r e g u l a t e d  by t h e  c a r b o h y d r a t e  a d d i ­

t i o n .  I f  t o o  l i t t l e  c a r b o h y d r a t e  i s  added ,  t h e  pH o f  t h e  p r o d u c t  w i l l  

P r o b ab ly  be h i g h ,  and d i s c o l o u r a t i o n  t a k e  p l a c e .

I n  one o f  o u r  p l a n t s  K r i s t a l l p u r  was u sed  a s  a c a r b o h y d r a t e  

s o u r c e ,  Tha t  i s  a d r i e d ,  p a r t l y  h y d r o l y s e d  s t a r c h  s y r u p  c o n s i s t i n g  o f  

d e x t r i n ,  m a l t o s e  and g l u c o s e .  When used  i n  q u a n t i t i e s  o f  3 -4  g p e r  kg,  

the  s a u s a g e s  g o t  a f i i f t l  pH o f  a b o u t  6 . 0  and d i s c o l o u r a t i o n  f r e q u e n t l y  

S e c u r e d . By i n c r e a s i n g  t h e  a d d i t i o n  o f  K r i s t a l l p u r  t o  7 -8  g p e r  kg ,  t h e  

PH f e l l  t o  5, 2  -  5, 4  and t h e  c o l o u r  o f  t h e  p r o d u c t  was improved

O th e r  s o r t s  o f  c a r b o h y d r a t e s  used  a r e  g l u c o s e ,  g l u c o s e - s y r u p ,  

s e c c a r o s e  and t r e a c l e  S

In  t a b l e  3 i s  shown t h e  pH o f  norm al  and d i s c o l o u r e d  s a u s a g e s  made 

Wlt h  d i f f e r e n t  q u a n t i t i e s  o f  c a r b o h y d r a t e s .

T a b 1 e 3- 
O u te r  C o lou rNo PH

C e n t e r Kind o f  c a r b o h y d r a t e  added 
g / k g

5. 4 5 .4 Good 7 g K r i s t a l l p u r
5. 3 5-3 1! 3 .5 g g l u c o s e
6 . 0 6 . 0 g r e y l g
6, 1 6 . 0 !! 1 g "
6 . 0 5. 8 II 1 g
4 -9 4 -8 good 10 g g l u c o s e  sy ru p
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Artificial colouring.
Addition of artificial colours is legal in our country. But 

this does not solve the colour problem. If the curing process fails, 
the colour of the added artificial dye is reduced too. The purpose of the 
artificial colour is only to brighten up the apperance of the proper 
made product.

The microflora.
The importance of the microflora has been studied by professor 

Niinivaara and other investigators. We have not in our laboratory yet 
done much research in this field, but we have a feeling, that when 
the manufacturing process is carried out in a correct way, the sausages 
get the proper colour and flavour, whether we care about the microflora 
or not. A reason for this may be that the necessary nitrate-reducing 
bacteria normally are present in sufficient numbers, and do their job 
if the growth conditions are favourable.

have been tried in the form of Baktofermente. A lot of trials have been 
done at different factories, but it has been difficult to prove the 
effect obtained, An explanation for this may be that the microflora 
in our sausages is different from that in Finland.

As an experiment in order to prove the importance of the micro- 
flora, we inoculated a batch of dry sausages rith 15 °Jo of a discoloured 
product that contained a very activ colourreducing micrococcus In spite 
°f this heavy infection, all the sausages got a good colour.

Most of the colorir problems have oc-cured in new plants with 
^¿gh hygienic standard, modern equipment and good refrigerating facili-

■---------- --------S --———— ———------- ’ — ----------------------------------
ties, where the meat in all stages is handled at low temperatures. That 
has brought us to think that the discolouration may have some connec-

Tenrperature.
The use of frozen meat gives a low temperature in the force­

meat, and facilitates the cutting of the pork fat without smearing, 
JLlso for the stuffing operation a low temperature is advan­

tageous, especially when using the continuous vacuumstuffers. If the 
temperature in these stuffers arises to above + 2° C, the forcemeat 
is apt to smear.

Addition of professor Niinivaaras special sausage micrococci

tion to low temperature.

In the case of brine salting however, the low temperature of
the stuffed product is a disadvantage, 'Alien stacked in big brine-vats, 
temperatures below 0° C will keep for a very long time, if no special
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s t e p s  a r e  t a k e n  t o  r a i s e  t h e  t e m p e r a t u r e .

P r e h e a t e d  b r i n e  may be u s e d ,  b u t  i t  w i l l  s t i l l  be n e c e s s a r y  

to  r e c i r c u l a t e  and h e a t  t h e  b r i n e  u n t i l  t h e  f i x e d  t e m p e r a t u r e  i s  

r e a c h e d .  With no c i r c u l a t i o n ,  c o n c i d e r a b l e  t e m p e r a t u r e  d i f f e r e n c e s  

w i l l  o c c u r  be tw een  t h e  t o p  and t h e  bo t tom  o f  t h e  v a t .  Tha t  a g a in  w i l l  

i n f l u e n c e  upon t h e  c u r i n g  p r o c e s s ,  and r e s u l t  i n  an u n e q u a l  p r o d u c t .

The low t e m p e r a t u r e  a f t e r  s t u f f i n g  i s  no p roblem when u s i n g  

th e  o t h e r  method where t h e  c u r i n g  i s  c a r r i e d  ou t  i n  c l i m a t e  rooms.

Anti-mould treatment
In  many c o u n t r i e s  t h e  d ry  s a u s a g e s  a r e  n a t u r a l l y  cove red  w i t h

a t h i n  l a y e r  o f  w h i t e  mould.  By u s ,  t h i s  ty p e  i s  n o t  common, and one

o f  t h e  p rob lem s i n  sau sa g e  m a n u f a c t u r i n g  i s  t h e r e f o r e  t o  p r e v e n t  t h e

growth  o f  mould.  Tha t  may to  some e x t e n t  be done by r e g u l a t i n g  th e

h u m id i ty  o f  t h e  s t o r e s  But t h e  b e s t  r e s u l t s  a r e  o b t a i n e d  when i n

a d d i t i o n  t o  t h e  h u m id i ty  c o n t r o l ,  t h e  s u r f a c e  o f  t h e  s a u s a g e s  i s  g iv e n

an a n t im o u ld  t r e a t m e n t .  Tha t  i s  done im m e d ia te ly  a f t e r  s t u f f i n g  by

d i p p i n g  t h e  s a u s a g e s  i n t o  a s o l u t i o n  o f  p r e s e r v a t i v e s ,  m a in ly  based

on s o r b i c  a c i d .
'----------------------

Sau sag es  t h a t  a r e  t o  be s t o r e d  f o r  some l e n g t h  o f  t i m e ,  a r e  

o f t e n  cove red  -with a t h i n  l a y e r  o f  wax on t h e  s u r f a c e  t o  p r e v e n t  them 

from d r y i n g  up .  I t  i s  an e f f e c t i v e  and i n e x p e n s i v e  p r o c e s s ,  b u t  i f  t h e  

waxing i s  c a r r i e d  ou t  on a to o  e a r l y  s t a g e  o f  t h e  p r o d u c t i o n ,  some 

d e s c o l o u r a t i o n  may t a k e  p l a c e -

Conclusion.
The p r e l i m i n a r y  c o n c l u s i o n  o f  some p r a c t i c a l  i n v e s t i g a t i o n s  

c o n c e r n in g  t h e  d i s c o l o u r a t i o n  o f  d ry  s a u s a g e s ,  i s  t h a t  t h i s  p roblem 
i n  t h e  f i r s t  p l a c e ,  i s  a q u e s t i o n  o f  t e m p e r a t u r e .  When p r o d u c in g  d ry  

s a u s a g e s  from unthawed f r o z e n  m eat ,  t h e  t e m p e r a t u r e  a f t e r  s t u f f i n g  

n o r m a l ly  i s  so low, t h a t  i t  i s  n e c e s s a r y  t o  p r o v i d e  some h e a t i n g  o f  

th e  c u r i n g  b r i n e  i n  o r d e r  t o  g e t  t h e  p r o p e r  f e r m e n t a t i o n  Also d u r i n g  

th e  smoking and r i p e n i n g  p r o c e s s  t h e  t e m p e r a t u r e ,  as  w e l l  a s  th e  

r e l a t i v e  h u m i d i t y ,  sh o u ld  be e x a c t l y  c o n t r o l l e d  A nothe r  i m p o r t a n t  

f a c t o r  i s  t h e  pH o f  t h e  s a u sa g e  R e g u l a t i o n  o f  t h e  pH may to  some 

e x t e n t  be p o s s i b l e  by means o f  t h e  added amount o f  c a r b o h y d r a t e s ,
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S U M M A R Y

The use  o f  f r o z e n  meat f o r  s a u s a g e  p r o d u c t i o n  h a s  i n  Norway 

c o n c i d e r a b l e  a d v a n ta g e s  seen  from a t e c h n i c a l  p o i n t  o f  v iew .  But t h e  

new t e c h n i q u e  by u s i n g  unthawed f r o z e n  m ea t ,  ha s  i n  some c a s e s  caused
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prob lems r e g a r d i n g  t h e  c o l o u r  f o r m a t i o n  i n  th e  p r o d u c t s .  Fo r  dry- 

s a u s a g e s  t h e  most common d e f e c t  has  been  t h e  g r e y  d i s c o l o u r a t i o n  i n  
th e  c e n t e r .  Tha t  may p a r t l y  be due to  t h e  low t e m p e r a t u r e  i n  th e  

p r o d u c t  a f t e r  s t u f f i n g .  By t e m p e r a t u r e  c o n t r o l  i n  t h e  b r i n e - v a t s  and 
r e g u l a t i n g  t h e  pH o f  t h e  p r o d u c t ,  some o f  t h e  d i s c o l o u r a t i o n  has  been 
e l i m i n a t e d .
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