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INTRODUCTION

Some thoughts will be devoted to 
how meat technology should be 
applied to meat processing. One 
distinguished line will be 
discussed in particular:
- flexible production (with about 

50 or more different meat 
products) in plants disposing of 
several meat processing lines 
provided with equipment that 
usually has evolved from 
traditional techniques.

FLEXIBLE PRODUCTION OF PROCESSED 
MEATS

Flexibility must be maintained with 
respect to
- the application of different raw 

materials of variable composition
- the ability to manufacture a 

broad range of sausage and meat 
products

- the ability to exchange units in 
a short period of time, and

- the commitment of people.

Recent developments in meat 
technology and the adaptation to 
packaging materials with new 
properties make it possible to 
optimize flexibility in meat 
processing.

Formulation in the production of 
sausages should provide, at the 
least cost, products meeting 
present quality standards of water, 
fat and protein. Accordingly as the 
prices and availability of raw 
materials fluctuate, recipes and 
procedures must be adapted (a 
program of Recipe Optimization has 
been developed).
How to achieve a plant with optimum 
flexibility can be approached as 
follows.

1. Sausage line (Figure 1)
- Principle of total line

Raw meat ingredients (fresh a 
frozen meats) are transferred 
tempering room to reach a £
temperature of -5 to -6 °C. & 
being tempered the raw materia^ a 
are ground in a grinder; withe ^  
tempering unit the frozen mea y  
broken in a cleaver unit and P^  
thawed by microwave. The meat 
then conveyed to blending tan  ̂
standardization. Depending UP° 
type of sausage the desired afe
quantities of meat ingredien j
blended to obtain a predeter®1 
fat content and protein/water ^
ratio. A sample of this mfx^U0f 
then taken for determination  ̂^y 
and protein percentages, 
necessary adjustments of che ^  to 
composition have been perform^ 
achieve the predetermined 'ieV  
blender is turned on again w . 
water is added and then the 
is discharged into carts f°r 
further processing. The rci*® ed 
should have well tested Z-sh F 
intermittent arms or mixing v ¡o 
with forward and reverse 
that a thorough mixing and 1 
binding of the raw meats 
guaranteed. For the sake of ^  
flexible use of the mixer f° ^  $  
sausage production the spee 
mixing arms should be adjus a 
If air removal is required  ̂
compact, meat-coloured emul ^ 0n 
without wrinkles being foi:Itl 
the sausages a vacuum mixer 
be used.

A set of carts holding, /fat , 
instance, 100 kg of mixture pee 
and lean) can be fed to ill?nu0ii5 
vacuum choppers or to c o n t lu£ifl9  
cutters. Dry ingredients/ c fp l 
material and starter cultu 
dry sausages are added to ^  
chopper. For Bologna-type j ihy 
the chopped mixture is 
a colloid mill for "emuls1 e i 
and into stainless steel 5 
hoppers. If flexibility lS.nto
the batter is transferred
carts for the production 0 
different kinds of batters-
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^lemr*£te Matters are not emulsified: 
dis 5 topping these batters are 

ar9ed into carts and with a 
to Ss loading hoist transferred 
cUrJ?5fers which feed sizing and
Thi;Pping ' host machines.
t̂otrT'e>t lmPortant element of the 

ted sausa9e line is the 
fig^j.^'^lending part (see

2
’ ^ i S 2 /blendinq 

*oc s
scale production a meat 

f’oc and mixing line is used. 
^ 6*ihiS ■*-oaĉ ln9 an<3 mixing line a 
Proqr le Production automation

has been developed. This 
■̂'■ves the possibility to 

*not£ raPldly from one mixture to 
The composition of the 

'Uff re oan be varied by using 
amounts of the raw 

^tef3'*'5 or different raw
Pos015- Between two batches it 

tô nt ®ible to clean the mixer with 
5Sse' ,ut that is not always 
C W  - al. Thp rlpaninn chnnThe cleaning should be 
°f ̂ n9~in-place (so other parts
> t a ct

the =naPparatus will not be in
» Co Wlth foam).
^ter-In?0s;‘-hion of the mixture 
V  'fcit-protein) can be 
^ Y s '  w ^hh NIR (near infrared) 
V o s1S: ^  necessary the 
^ C g e^ l ° n of the mixture can be
\  ̂

loading and mixing line 
°f; so the drawings) consists 
' three
40o i.storageloaders (capacity of 

" °tie ^ tres each) 
l3o i. rageloader (capacity of

>  tra tres)
 ̂ (vansportconvey°r28q cuum)mixer (capacity of

fO resK
h0̂ iqeSe elements are placed on 
ŝ 5 the (fig11176 3)- The mixer
v c0ni-• f°llowing possibilities:
; inteinUous mixing
V̂ CaUxnlttent mixin9 3 ^  fixing.

' h ^ J t e r s

mixing process the

following parameters can be 
measured and recorded:
- temperature of the batch
- the couple of forces of the 

mixing paddles.
The installation is used for 
Flexible Production Automation 
(FPA). At the same time four 
different raw materials can be 
used.
The control of the installation has 
been fully automated (see 
figure 4). The program controls the 
following parameters:
- the amount of raw material used 

from each storageloader
- the way of pressing up (quick or 

slow, separately or together)
- the way of mixing (vacuum or not, 

continuous or intermittent, 
controlling on time, temperature 
or rotation speed)

- the way of emptying (the amount 
emptied, one or two doors).

4. Method

The formulation program provides 
many possibilities. A  mixture with 
a certain water-fat-protein 
composition is desired. For 
example, with three raw materials 
(A=lean meat, B=cheeks, C=meat rich 
in connective tissue) we can choose 
to produce a luncheon meat with 
circa 20 % A, 40 % B and 40 % C and 
a smoked sausage with 50 % A,
30 % B and 20 % C. With the recipe 
optimization program it is 
possible, within certain limits, to 
keep the costs of the product low 
with respect to the water-fat- 
protein composition. For example 
the composition of the luncheon 
meat may have to be changed to 10 % 
A, 40 % B and 50 % C to reach the 
desired water-fat-protein ratio. 
When the optimal solution of the 
problem has been found the flexible 
production automation program will 
start to make the first batch. When 
the first batch is finished, the 
production of the second batch will 
start, using the same raw 
materials.
When the storageloaders are filled 
with (enough) raw material and the 
variables have been given one batch 
can start. Pressing up the desired
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amount o f  each raw m a te r ia l ,  
t r a n s p o r t  w i t h  th e  c o n ve yo r, m ix in g  
and e m p ty ing  w i l l  be p roceed  in  th e  
r i g h t  way. The v a r ia b le s  o f  each 
charge  can be re c o rd e d . The 
te m p e ra tu re  and th e  co u p le  o f  
fo rc e s  o f  th e  p a d d le s  d u r in g  th e  
p ro ce ss  can be re co rd e d  as w e l l .

D u r in g  th e  p ro d u c t io n  o f  a b a tc h  
th e  te m p e ra tu re  o r  c o m p o s it io n  o f  a 
m ix tu re  can be changed by  a d d in g  
ic e ,  w a te r  o r  C02 o r  one o f  th e  raw 
m a te r ia ls .  I f  th e  te m p e ra tu re  i s  
changed b y  a d d in g  ic e  o r  w a te r  th e  
c o m p o s it io n  o f  th e  m ix tu re  i s  a ls o  
changed. In  t h i s  way th e  p re m ix in g  
p ro ce ss  w i l l  be c o n t r o l le d .

The n e x t  s te p  in  c o n t r o l l i n g  t h i s  
p ro ce ss  i s  an o n - l in e  a n a ly s is  o f  
th e  w a t e r - f a t - p r o t e in  r a t i o  by N IR - 
a n a ly s e s . I f  t h i s  r a t i o  i s  n o t  as 
d e s ire d ,  th e  p rogram  s h o u ld  
in s t r u c t  to  add an e x t r a  amount o f  
one (o r  more) o f  th e  raw m a te r ia ls .  
A m ix tu re  w i t h  th e  d e s ire d  w a te r -  
f a t - p r o t e in  r a t i o ,  th e  d e s ire d  
te m p e ra tu re  and a homogeneous 
c o m p o s it io n  can be p roduced  t h i s  
way.

The results of some experiments are 
presented in Table 1. Two different 
products were made using the same 
raw materials. Three batches of 
smoke sausage and three batches of 
luncheon meat were made with lean 
meat, cheeks and pork rind. The 
batches of smoked sausage were made 
with circa 50 kg lean meat, 37.5 kg 
cheeks and 25 kg pork rind. The 
batches of luncheon meat were made 
with 70 kg lean meat and 35 kg pork 
rind. The composition of the 
batches is homogeneous and equal to 
the desired composition.
When one b a tc h  has been made, 
a n o th e r one can s t a r t .  T h is  means 
t h a t  th e  p ro d u c t io n  o f  d i f f e r e n t  
charges  can be c o n t r o l le d  ( F le x ib le  
P ro d u c t io n  A u to m a t io n ) .
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PICURE 3. COMPUTER-CONTROLLED LOADINC CELLS FOR SAUSACE PRODUCTION




