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METHODOLOGY FOR QUANTITATIVE EVALUTATION OF FOOD ADEQUACY 
OF MEAT RAW MATERIALS AND FINISHED PRODUCTS

Lisitsyn A.B. The All-Russian Meat Research Institute, Talalikhina 26, 109316, Moscow, Russia 
Lipatov N.N., Kosyrev A I., Zabello A. V.
Scientific Research Institute of Child Nutrition, Moskovskaya 48, 143500, Istra, Moscow Region, Russia

A methodology and related individual methods of the quantitative calculation of food adequacy of meat raw materials and foods as Pr( 
rom them are discussed in the paper. A multiplicative fonction as known from qualimetry interrelating differential indicators character!21 

composition and properties of evaluated meat products is used as a basic model. a

A systems analysis of information about these indicators allowed to limit their number and to propose a convenient for computer calc*"1 
mathematical dependences.
The “food adequacy” of meat raw materials and components is their predisposition to acquire during the technological process the 
cumulative capacity of the finished product to ensure a material and energetic balance of the organism, taking into account physiol^ 
and psychological characteristics of particular groups of consumers according to their age, region of living and profession A
quafoy oTfoodt'6 n0t’°n ° f  "fo°d adequaCy” il is Possible to use the known from qualimetry formula for quantitative evaluate
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where Kj - numerical value of i-th differential characteristic of quality, frac. un., (0 < Kj < 1); 

a  \ - index of significance of quality of the i-th parameter frac. unit (̂ 0 < a  . < i j  ;

K 
a-m in  - minimum from the values of numerical differential characteristics of quality of all the parameters of the object, frac.unit;

- min - index of significance, corresponding K ^ n , frac. un.; 
n - number of parameters of quality evaluation.

itfIn this work 21 hypothetical differential characteristics of quality Kj are identified with real quantitatively measured characteristics of ̂  
materials or products.
These are as follows:
K] = 7t - digestibility of protein “in vitro”, fract. unit from initial tyrosine'
K2 = Cmin - minimum amino acid score, fract. unit (if Cmin >1 K2= 1);
K3 = Rc - coefficient of rationality of amino acid composition, fract. unit;

R jx 1 . ¡;
- correspondence of fractional composition of protein (in the evaluation of food adequacy of breast milk substtt11K4 = F

R jo 2
other special products), fract. unit;
Ks = S  H>KK / 0.3; K 6 = X MH>KK / 0.6; K7 = E riH>KK / 0.1; H>KK, MH>KK, nH>KK - respectively saturated monounsaturat* 
acids, fract. units to mass fraction of fat in the object;
^8 px/Pa - rabo of mass fractions of protein in the compared and reference objects, fract. unit;
K9 — Lx / L3 ratio of mass fractions of fat in the compared and reference objects, fract. unit;
K10 ... K14 = Q¡ - relative organoleptical indicators (for prepared foods), fract. unit;
K15 ... K]g - ratio of values of structural-mechanical characteristics, fract. unit;
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- multiplicative ratio of j-th indicators of microbiological contamination of the investigated object, fract 

-multiplicative ratio of k-th indicators of contamination of compared objects with toxic substances, fract

multiplicative ratio ofm-th indicators of radioactive contamination of compared objects, fract. units,
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Taking into account the above, the formula (1) can be transformed into

An =

where An - indicator of food adequacy, fract. units.
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aceount the limitations as imposed on K; and at, it can be concluded that the positive numbers not exceeding

»m pfaes / ,  „ f the formula 2 To comply with this condition as applied to nam e,id  values of differential ehar.cteristtcs of

•• Identified by the indices i -  4, ...9; 15-18, it is necessaty to introduce the following relanonslup: (3)
% e sic ai =  sign (3Hi‘ MCi*

°n '  a function of sign,
3H 
He -

denominator of differential characteristic of quality K;.
Th». c '  numerator of differential characteristic of quality K;. .  . PYnert evaluations of the
Sci«nfet!mmjended in this work numerical values of the indices of significance a, are* e  average f  ast of the developmentof the

’- J experts invited by the former Ministry of Meat and Dairy Industry of the USSR to make
:: trV UP to 2010

and

1.3,10.
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• 14,21 = 1; p  =1; a 2,2 0 = ° t75; /* 5...8 = 0 ’75 a i9  = ° ’5;

P =0,5
'  9,15...18

tvhen*" if  only  o n e  o f  th e  n u m e ra to rs  o f  th e  q u o tie n ts  e n .e n n g  t h e l t n " s  

th t Perrn,ssible c o n c e n tra tra tio n ) , a i, j (k ,m ) c o rre sp o n d in g  to  it, Q

e °miu|a(2).

laxi«ium,

lo de!̂ Ula (2) automatically transforms into zero. , , . meat raw materials or ready products, as
»„> n!,« e  the possibility of the formula (2 ) for numerical evaluation of the food adequacy of .he meat »» “  ” , „ 75; 0>5

7  *> •»  visual .„ „ ,s ,s  of the influence of differential ch,raced,tic. of dually K, writ the md, e, of “  q“
S v  in the figures ,b. le; Id are presented the graphical dependences plottedw„h the , , o *  ^

» , „ , ” ' » 8  these graphs the numerical values were assigned to differential characteristics K ,, corresp g
as,3 of our own investigations or from literature. . 7  o is  1 8 2 0  21 did not change and were
; f°ur cases of graphs plotting the characteristics of quality K; with the index 1

o„ JL 7  tlle visual analysis of the influence of differential characteristics 01 qua.uy romnuter
*"■ the figures la, ,b; 1 c; Id are presented the graphical dependences plotted w«h the aid o he » m p u t-  

. en plottir- *<- ■ . . .  ________ too Hifffarpntial characteristics K ,, corresponding to real situatic
basis

taken e °̂Ur cases of graphs plotting the characteristics ot quality im wuu mw , ,  „ n
Ther 3S K3=0'85. K4=0.75, K5=1.73, K^O.75, K7=0.3, K9=0.54, K15,....18=0 8 , K20-0.85 21-  •

ln concfeS °f variation of the indices Ki, K2, Kg, K10 14 and K19 are shown at the C0Î .Ŝ °" materials and products one should pay
atteru, USI0n °f this presentation about formalization of notins of the oo a equacy of such differential quality characteristics as
C h  »  "»  fact that, though the formula (2 ) doesn’t contain as arguments the »»menial values of su c h formll |a

of: and fat- soluble vitamins, A M M  » ¡ » « J “ 2 " ^  the ' '
[Qod
ord'ers

C’°ns of: water- and fat- soluble vitamins, physiologically importan macr However it should be noted that in the complex

food for * •  — wh,ch-  ”SUbst;
less
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