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nerf1,(1The aim of investigations was the substantiation of mathematical methods of calculation of amino-acid composition of multicomp0 ^  

(food) compositions based upon a priori information about digestibility and amino-acid composition of protein of individual recipe ingrê |  * 
The fundamental works in the field of mathematical design of foods, especially their biological value performed by the academician R°S j;;; 
and Prof Lipatov N.N. are connected with formalization of quantitative and qualitative notions about rationality of use of essential am1̂  ^ 
as contained in the protein of these foods. These scientists in their publications indicate that all the logical constructions, as use 
formalization have been performed under the assumption that the protein of the foods consumed by humans is subjected to 
proteolysis in gastro-intestinal tract. . 0ftls
The ideal character of such notion is corrected with the help of experimental determination or theoretical calculation of digestibib  ̂
protein of the designed foods.
In the present work an attempt has been made to combine the mathematical methods of calculation of amino-acid composition as deve„0t$ 
the academician Rogov I.A., Prof. Lipatov N.N. with participation of Yudina S B. and digestibility of total protein of multi°° 
mixtures. ,
The logic of such combination is as follows. There is an apriori information about digestibility and amino-acid composition of pr°te111, 
contained in i-th kinds of raw materials, that are used for the production of multicomponent foods. |Cl)l#
The dimensionless characteristic (coefficient) of digestibility of the protein of the i-th component according to above authors can be ca 
according to the following formula:

7Ci =
10-73

where

T; - mass fraction of tyrosine in the protein of the i-th component ( g of tyrosine/100 g of protein);
10 - dimensionless coefficient of proportionality
The equivalent of digestibility of the total protein of the multicomponent mix can be determined from the following balanced equatio11

X  X i K i  P j  k p  X  X,P, - where
xj - mass fraction of the i-th component in the mixture, fract. unit 
Pi - mass fraction of protein in the i-th component, % or fract. unit 

Xk p - equivalent of digestibility of the total protein of multicomponent mixture, fract. unit
XSolving this equation for kp it is easy to obtain:

(3)

(2)

The total mass fraction A, of the j-th amino-acid in the digested protein of the multicomponent mix can be found with the help of th® ’ 
formula:

- - ,  „  g/100 g of protein , where
J  X X i / r i P l

a,j - mass fraction of the j-th amino acid in the protein of the i-th component, g/100 g of protein. •0|i1r
For the theoretical analysis of conversion of the j-th amino acids in the protein of the multicomponent mixture as a result of its digeS 
modernized version of the formula is of interest (4) :

. Z x i 7Vi P , a [,  <ii
A  . =  1 -----------  g/100 g of protein

J Z xiPi
numerically characterizing the total mass of the j-th amino acid as contained in the digested protein, related to the initial protein.
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e q u iv a len t o f  .h e  d ig es tib ility  o f  th e  t o t . l  p ro te in  o f ,h e  „ 1 , ¡co m p o n en t m ix tu re , ,  n o tio n  o f  th e  “e q u iv a len t o f  d ig e s t ib i l i ty -  o f  

ac>d can b e  in tro d u c ed :

* Xi * i P i a i j  y ‘ l - i ' i - i j
= k T 

]Aj= '

vx.p.a.. 
^  r i  Uj ______

yx . p .^  r i

(6)
X x i* iP il l

Here uz
j  - “th e  e q u iv a len t o f  d iges tib ility” o f  th e  j - th  ac id , frac t. unit.

etltary algebraic  tra n s fo rm a tio n s  g ive  th e  fo llo w in g  so lu tio n  o f  th is  eq u a tio n .

2> / W y  % xipi
K j  = '

(7)

Ï W ÿ  ? w «
J'yzitig the fo rm u la  çjj w ith  th e  c o n s id e ra tio n  o f  th e  fo rm u la  (3 )  o n e  can  n o tic e  th a t th e  c o rre la tio n  o f  th e  righ t fa c to rs  o f  its  de 

"A erator is K „.
Spoint m akes it p o ss ib le  to  p ro p o se  o n e  m o re  fo rm u la  fo r  th e  c a lcu la tio n  o f  th e  “ eq u iv a len t o f  d ig es tib ility ” o f  th e  j - th  am m o a o d .

KJ -
Z x tn iP ia i)_l_ _ _ _ _ _ _ _ _ _ 1 _
,Xt

(8)

k P j x l P ,a ,j

S 'W s  of this fotmula mages i, possible to come'to the conclusion that is quite no, 1 . t e ' e S S S  of
C blllty” Of the j-th amino acid of the total protein of the mix is directly proportional to the ..... t total protein
F^b,I|ty ofthe protein ofits individual components and inversely proportional to the equwalent of diges y t cPomponent of the

developing the idea about the necessity to take into account the individual digestibility gx the authors offer the
V o n e n t  nrixture during designing its biological value, step by step realized in mathematical dependences (4-8) the authors otte

¿ authors understand that the notion “digestibility” is not applicable to amino-acids. that^m of the j-th amino
acid a°ts of its digestion at the level of membranes and cavities. In this connection the notio q as containecj ¡n the
totaj nd the corresponding functional indices (7) and (8) characterise, in fractional units, t a pa o h human organism as a
r^S tein of multicomponent food mixture, that potentially can be vitally prepared for subsequent digestio y 8
fo|L  0 f  protein hydrolysis of its individual components by proteases of gastro-intestinal tract romnosition of
I N  formula for modelling the influence of the ratio of protein-containing components and their digestibility on ammo acid composition

°,al Protein:

(9)
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V
U n n '  to ta l n u m b er o f  in g red ien ts  e n te rin g  th e  fo rm u la tio n  

^tiber o f  in g red ien ts  th a t a re  n o t v a ria b le  d u r in g  m odelling ;
\  nUrtlhe r o f  in g red ien ts  v a riab le  (su b s titu te d )  d u rin g  m od ellin g  

'’Pttiber o f  in g red ien ts , b e in g  su b s titu tin g  d u rin g  m odelling ;

m
I  X . = \  ; X =  1

1 i1 l =m + l

n
I

Y  < S  x
!.. i = i  + l
\  tal m ass f ra c tio n  o f  in g red ien ts  in th e  fo rm u la tio n  w h ich  a re  v a riab le  d u rin g  m odelling .
V J"st o f  th e  d e s ig n a tio n s  a re  th e  sam e a s  in th e  fo rm u la e  (1 -4 ),
+ p r i z i n g  th e  re su lts  o f  th e  th e o re tic a l in v es tig a tio n s , a s  s ta te d  in th is  se c tio n  o n e  can  m o s t su re ly  su p p o se  th a t  th ey  a re  a  m eth o d ica l base  
\  j ^ te rm in a tio n  o f  p ro m is in g  d irec tio n s  in th e  field  o f  im p ro v in g  an d  d ev e lo p in g  n e w  effic ien t te c h n o lo g ie s  in  th e  m ea t industry , 

d rived  by  th e  a u th o rs  m ath e m a tic a l d e p e n d e n c e s  a re  o f  th e  k in d  ad d itiv e-m u ltip lica tiv e  an d  easily  rea lized  w ith  th e  help  o f  th e  co m p u te rs .
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