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SUMMARY: A developed qualimetric model for evaluation of 

meat raw material quality is made on the basis of the data 
published here and abroad, and the results of experiments cot' 
ducted in VKIKBIP. The main purpose of the model is quality 
evaluation of meat raw materials from industrial feeding comp' 
lores. For_qualimetric model construction an approach is msoa 
oil the basis of disenable function utilization for singlo pn' 
rameters as well as for a complex parameter of meat raw mate' 
rials quality. Such an approach allows to relate, in a quit® 
simP. » the results of expert evaluation of raw material-quality to the data obtained with the instrumental methods* Model soft ware is developed.

. INTRODUCTION; All over the world great attention is being 
paid to products quality improvement. The problem is of a par
ticular importance for this country and especially for the hea industry. J

For scientific maintenance of quality increase program® 
it is necessary to develop practical procedures for products quality evaluation.

The aim of the work was to develop a qualimetric model f0̂  
quality evaluation of raw materials from industrial feeding complexes.

Intensive technologies of cattle producing and feeding, . 
used nowdays and planned for the perspective, presuppose 0- 
de range of maintenance conditions, feeding raions and other 
factors, however, it is not possible to exclude negative inf' 
luence on metabolism and therefore, meat quality, hypodymamif 
and increased stress load. The situation is being complicated 
by the use of breeds with a unilateral selection for meat V v ° "  
ductivity that led to decrease of stress resistance*

As the result meat industry gets cattle with the meat of 
quality defects (PSE and DFD), It is found that the amount 
beef and pork considered as normal meat is no more than

Meat and Meat products by their physico-chemical nature 
are heterogenic multicomponent systems. So, their cmality
part-dpropertiesGoSd asnhierarchically organized complex of paito properties or qualities,i.e. as a multilevel system.

Qualimetric methods are used for this system description getting of quality quantitative ratings.
Algorythm of meat products quality evaluation is given i11 

a simplified form.lt includes 3 main stages:
I - preparatory; II - choice of a mathematic model for 
evaluation; III — analysis of a chosen model.
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* .For model construction an approach based on Harrington's 
sirability finctions use is taken(Kalinina et al., 1989» Kington, 1965)» This generalized function is constructed
the basis of the idea of personal responces* natural values 

I’ansformation into nondimensional scale of desirability and R eferen ce .
MATERIALS AHD METHODS* For construction of a model for 

Qat raw material quality evaluation the following operations Were used:
- selection of meat quality characteristics;
- construction of correspondance tables of quality parame

ters' values to personal scales of desirability;
- composing of algorythm for meat quality evaluation;
- development of soft ware;
- numerical realization of a model.

> Quality parameters were determined on model samples of 
3‘dorsi on the level of 9-12th thoracic vertebra for cattle and 6—12th for pigs.

For quality parameters selection the following approach 
used: to make the primary information on’ raw material qua- 

^fy more complete and significant. Analysis of here and ab- 
,.0ad literature data (Ivashov et al., 1989» Hofman K., 1987* 
^oinar P.,1986) allowed to chose the following parameters de- 
e*,mined by the common procedure*

- pH value 24h post-mortem;
- depth of subcutaneous fat layer;
- marble level;
- fat;
- moisture;
- protein;
- oxyproline level;- colour (by total content of haem pigments);
- colour number(L,a,b);- waterholding capacity;
- muscle fiber diameter;For the model development DVK-3 computer was used; for 

^ogramm construction Baysick language was used.
RESULTS: Qu'ality parameters values, that may be used for 

Obstruction of personal scales of desirability, were deter- 
■j-J-hod. by the results of studies at the Institute (1988-89)» 
iterature data (Ivashov et al.,1989» van dor Wal, 1989) and expert inquest of specialists.

There were composed correspondance tables between perso- 
JM- responses values, preference relations in an empiric 
^stem and personal desirabilities in a numerical system.

The all chosen parameters were divided into parameters 
^ith unilateral and bylateral limits( Tables 1-4). The ave- 
aSe values are given.

The model for meat quality evaluation is based on single 
^orameters evaluation and recommendations on the way of its 
utilization.
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Table 1 • Correspondence of quality parameters to unilateral
limits to marks on desirability scale (pork)

Desirability Marks on de- Marks on sca-
sirability le of nondi

scale mensional Y

Very good 1.00-0.80 3.000
Good 0.80-0.63 1.600
Satisfactory 0.63-0.37 0.772
Bad 0.37-0.20 0.006
Very bad 0.20-0.00 -0.476

prote
in,#
22.5

oxyPrp ;line,r

20.0 78.5

17*5 92.5

1 5 . 0 105*°
13.5 115*0

Model's description as a block-scheme, is given in ^ 6 . 
After tables composing the algorythm for raw material <1 

lity evaluation includes the following processes:1. The chosen parameters characterizing carcasses quaJ- 
for cattle, pigs, etc. are measured with the instruments*

2. Values of measuring parameters are introduced Into 
computer. It is done in $wo ways!- if there is interface between measuring devices ana. , 

computer and a corresponding programme for a recei^0 
signal treatment then the data are being introduced 
electrical signal into the computer itself; ^
if there is no interface then the measurements are  ̂
lated and introduced into the computer from a control 
panel,

>

of?. The measured values are being compared to the inai^ 
significance for the parameters with unilateral(Jfi£ ymax 
yi^ ymin) and bylateral (ymin^yi^ ymax) limits. &3$If all yi parameters are in the limit range than a cai 
is considered as suitable for further processing.

If one or several parameters are beyond the limit rang 
than a carcass is considered as nonsuitable for further 
cessing, and it is necessary to start the next carcass qdax
evaluation. -lu*'4. For nonrejected carcasses their quality integral 
tion is made through a generalized function of dewirabillty 
(a corresponding subprogramme is being called for). . to

5. Carcasses grading (by grades) is fulfilled according 
the developed scale of correspondence between desirability 
function value and meat category.
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Table 3« Correspondence of quality parameters with, u n ila te ra l
limits to marks on "desirability scale (beef)

Desirability Marks on desi
rability scale

Marks on sca
le of nondi- 
mensional Y prote

in,

Parameters
oxyPr°'line»
mgfi

Very good 1.00 - 0.80 3.000 2 3 .0
Good 0.80 - 0.63 1 . 5 0 0 20.0
Satisfactory 0.63 - 0.37 0.772 17.5
Bad 0.37 - 0.20 0.006 1 5 . 0
Very bad 0.20 - 0.00 -O .476 13.5

77.5
07*5
102.5
120.0
1 4 5 . 0

Results on this part of algorythm allow, on the one hand» 
to pay suppliers on the basis of a more complete analysis 
raw material quality and to show, on the other nad, what _ qua" 
lity parameters should be improved may be due to a certain 
decrease of other parametes.

The second part of the developed algorythm is directed 
to a more rational, from technological point of view, way 01 
raw materials processing.

As different requirements are made to various types of 
meat raw materials than for each possible way of processing 
their own correspondence tables are being composed with a n° 
narrow range of parameters changes.6. Desirability function is calculated for each raw mat0  ̂
tial batch talcing into account every possible way of its Pr°" cessing.

7. The obtained desirability functions are being sorted
in order of decrease, and a priority of processing way for 
certain raw material is determined. . „Distribution of raw material flows for further processing 
and selection of product assortment are independent tasks f°£e which technological as well as economic and social aspects 8i 
of great importance. ^

Enlarged block-scheme of meat quality evaluation algory-̂  is given in Fig.2. ^
There are also developed meat quality evaluation algorY^ 

subprogramme for personal deirabilities calculation and sun^ 
rized functions of desirabilities for parameters with uni- 
and bylateral limits. An instruction for programme users i6 
composed.

Qualimetric model for quality evaluation was preliminary 
tested.
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T a b l e  4. C o r r e s p o n d e n c e  o f  quality parameters with, unilateral limits to marks 
on desirability scale (beef)



F i g .  1 .  A m o d e l o f  m e a t  r a w  m a t e r i a l s  q u a l i t y  e v a 
l u a t i o n

CONCLUSIONS: A s a  r e s u l t  o f  s t u d i e s  a  q u a l i m e t r i c  m o d e l  
ra w  m a t e r i a l s  q u a l i t y  e v a l u a t i o n  h a s  b e e n  d e v e l o p e d .F o r  p r a c t i c a l  u s e  o f  t h e  m e n t io n e d  m o d e l  i t  i s  n e c e s s a r y »  
i n  e a c h  c a s e ,  t o  d e t a i l  i n i t i a l  d a t a  f o r  c a l c u l a t i o n  d e s i r a u  ^  
l i t y  c u r v e s  a n d  t o  d e t e r m in e  a  p o s s i b l e  d i r e c t i o n  o f  f u r t h e r  ^  
m a t e r i a l  u s e ( e v a l u a t i o n  a im )  t h a t  s u p p o s s e s  a  p a r t i a l  ch a n g e  
p a r a m e t e r s  and  m o d e l s t r u c t u r e .  I n  r e l a t i o n  t o  m e a t  u s e ( f o r  
c o o k e d  s a u s a g e ,  c o n n e d  m e a t s ,  e t c . )  t h e  e v a l u a t i o n  m o d e l  v a l *  
b e  c o r r e c t e d ,  h o w e v e r  an a p p r o a c h  an d  m o d e l t y p e  w i l l  b e  th e  
sam e •T he d e v e l o p e d  m o d e l  u s e  i n  c o n j u n c t i o n  w i t h  a  m e th o d  o f  
e x p e r im e n t  p l a n n i n g  w i l l  a l l o w  t o  reco m m en d  f e e d i n g  c o m p le t e 9 
s c i e n t i f i c a l l y  s u b s t a n t i a t e d  r e q u ir e m e n t s  t o  a n im a ls  f e e d i n g ^  
t h a t  w i l l  p r o m o te  an  i n c r e a s e  o f  ra w  m a t e r i a l  q u a l i t y  and  l e " 
v e l  o f  m e a t  p r o d u c t s .
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/1./Input of information on raw materials para- 
/ / meters __________________/
<^2. Analysis of parameters(jth) of materials quality^

A/o
The jth parameter is in thelimi

Yes
4. Calculation of djper- 

sonal desirability c i j

5. Type of jth parameter, its 
value, personal desirabili
ty do

1 2 . Raw material is 
not suitable for 

processing(jst para
meter is beyond the;

B _____________________________ ^

î llcrading according ro parameter D ]

Calculation of generalized 
function of D desirability

¿•Jchoice of optimal ith way of further processing
9* Calculation of generalized function of desirability 

^S-Lfor each direction P i ---- -------------------------
^ JSortinn directions by theTpi parameter 1

11* “Direction of use (ith) .Parameter Pi personal responses.djjj
Fig.2.Enlarged block-scheme ofalgorythm for meat 

material quality evaluation
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