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Abstract. In article is considered the problem of expediency of use of the germinal product of 
wheat as flour fraction of fat-flour mixes. Efficiency of application of these mixes for improvement 
of sensor indicators of quality of bread is determined.
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Аннотация. В статье рассматривается проблема целесообразности использования 
проростков пшеницы в качестве мучной фракции жиро-мучных смесей. Определена эффек
тивность применения этих смесей для улучшения сенсорных показателей качества хлеба.
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К л ю ч е в ы е  с л о в а : ж и р о м у ч н ая  см есь, ж ир, м ука из зар о д ы ш ев о го  п родукта, хлеб , 

сен со р н ы е и нди каторы .

In  th e  b ak in g  in d u stry  as a p a rt o f  co m p o u n d in g  o f  th e  m ajo rity  o f  b ak eries  and  rich  
p ro d u c ts  from  th e  w h ea ten  flo u r are w id e ly  u sed  th e  h ig h -q u a lity  m argarine , an im al and  v eg e tab le  
oils, b ak in g  fats, sho rten ing  agents, com p o u n d s v ario u s on  s tructu re  and  p roperties. T h eir add ition  
in  th e  d ough  im p ro v es quality  o f  fin ish ed  g o o d s: th e  v o lu m e increases, p o rosity  o f  a crum b 
im proves, th e  fresh n ess o f  b read  rem a in slo n g er [1].

H ow ever, b esid es  th e  trad itio n a l fa ts, n o w ad ay sra ised  d em and  o f  consum ers and 
m an u fac tu rers  h as  th e  p ro d u c tio n  co rresp o n d in g  to  th e  co n cep t o f  a p o sitiv e  food, and  th a t dem ands 
ex p an sio n  o f  fu n d am en ta l and  app lied  research es to  th is  g roup  o f  p ro d u c ts  w h ich  shou ld  b eco m e 
th e  basic  d ie t [2].

O n e  o f  key  d irec tio n s o f  th e  d ec is io n  o f  th e  g iven  p ro b lem  in  b ak in g  in d u stry  is 
d ev e lo p m en t o f  fa tty  co m p o site  m ixes w ith  fu n c tio n s o f  m od ifiers , a llo w in g  pu rp o sefu lly  
coo rd ina te  th erh eo lo g ica l p ro p erties  o f  th e  dough  and  quality  o f  b read  in  the  set d irec tio n .S earch  o f  
eco n o m ica lly  e ffec tiv e tech n o lo g ies  o f  recep tio n  o f  fa tty  p ro d u c ts  o f  th e  fu n c tio n a l p u rp o se  has 
show n  ex p ed ien cy  o f  ap p lica tio n  o f  th e  germ inal p roduct o f  w heat fo r p rep ara tio n  o f  th e  v ario u s 
m ixes. T he g erm in a lp ro d u c t accum ula tes in  i ts e lf  th e  s ig n ifican t am o u n t o f  b io lo g ica lly  ac tive 
substances, is ch a rac te rized  b y  in teg ra ted  app ro ach  o f  a chem ical co m p o u n d  and  is b io lo g ica lly  and 
tech n o lo g ica lly  e ffec tiv e  in  m ak in g  o f  fa t-flo u r m ix es [3].

O b jec tiv e  o f  th e  re search  w as d ev e lo p m en t o f  fa t-flo u r m ix es w ith  th e  c rushed  germ inal 
p ro d u c t fu r th e r ca lled  as th e  flo u r (f lo u r from  th e  germ inal p ro d u c t o f  w heat), fo r  u se  as rece ip t 
co m p o n en t at b read  p roduction .

F o r ach iev em en t o f  goal o f  th e  re search  fo llo w in g  p ro b lem s have  b een  solved: se lec tion  and 
o p tim iza tio n  o f  s tructu re  o f  fa t-flo u r m ix es ; an  es tim atio n  o f  in flu en ce  o f  th e  o ffered  sem i-fin ish ed  
p ro d u c t on  sen so r in d ica to rs  o f  q ua lity  o f  b read .

A s o b jec ts  o f  research  have  b een  u sed  sam ples o f  fa t-flo u r m ix es and  read y  b ak e ry  p roduc ts  
w ith  additives.

T he tech n o lo g y  d eve loped  b y  u s  p ro v id es  ap p lica tio n  o f  com posite  m ix es from  em ulsion  
fa tty  p ro d u c ts  (m arg arin e  ty p e) and  w a te rless  fa ts  w ith  flo u r from  th e  germ ina l p ro d u c t o f  w heat. 
F o r p rep ara tio n  o f  a w a te rless  m ix  as a fa tty  co m p o n en t can  b e  u sed  any  firm , p lastic  o r b u tte ry  (fo r 
p rev en tio n  o f  th e  p ro cess  o f  sed im en ta tio n  o f  p a rtic le s  w ith  th e  m ix ed  flo u r) fo o d  w a te rless  fa ts  o r 
th e  fa tty  m ix es o f  v a rio u s s tructu re  in ten d ed  fo r a batch .

F o r an  estim atio n  o f  in flu en ce  o f  v a rio u s on  s tru c tu resfa t-flo u r m ix esq u a lity  o f  b read  from  
w h ea t flo u r o f  1st g rad e  w e  carried  ou t a series o f  tria llab o ra to ry  b a tch esb y  th e  s tandard  tech n iq u e  
w ith  en terin g  o f  re sp ec tiv e  a ltera tions in  th e  rece ip t in  co m p lian ce  w ith  a m atrix  o f  m athem atica l 
p lan n in g  o f  experim ent. A s sam ples o f  co m p ariso n  w ere  u sed  th e  p ro d u c ts  p rep ared  on ab o v e-sta ted  
m arg arin e  and  th e  w a te rless  fa t w ith o u t ad d itio n  o f  flo u r from  th e  germ inal p ro d u c t o f  w heat. 
Q uality  o f  p ro d u c ts  an a ly zed  in  3 ho u rs  afte r th e  batch .

W ith  th e  accoun t o f  co n serv a tism  o f  ta s te s  o f  consum ers, th a t is th e  settled  stereo types to  
quality  o f  fo o d  p roduc ts , espec ia lly  to  b read  and  b ak e ry  p ro d u c ts  as socia lly  sign ifican t, senso r 
in d ica to rs are th e  m o st im portan t. T h erefo re  at u se  o f  th e  v ario u s ad d itiv es  p o sitio n ed  as m o d ifie rs  
o f  quality  o f  p roducts , it  is n ecessary  to  p red e te rm in e  th e ir  in flu en ce  on th e  ab o v e-sta ted  ind icato rs.

F o r co n stru c tio n  o f  th e  m athem atica l m odel adeq u ate ly  d esc rib in g  d ep en d en ce  o f  ta rg e t 
p a ram eters  fro m  in v estig a ted  facto rs, ac tive  ex p erim en t on  system  o f  th e  facto ria l p lan  2 3has been  
realized .

In  a general v iew  req u ired  u n d er th e  co m p o site  p lan  th e  m athem atica l m odel is re liab ly  
enough  ap p ro x im a ted  by  th e  equ a tio n  (1):

y =  bo + blXl + b2X2 + b3X3 + bl2XlX2 + bl^xixs + b23X2X3 + bl23XlX2X3 (1)
A s m a jo r fac to rs  are accepted : X1 - r e c e ip t  quan tity  o f  fa t-flo u r m ixes, in  %  to  th e  rece ip t 

quan tity  o f  th e  flour; X2 -m ass frac tio n  o f  flo u r from  th e  germ inal p ro d u c t o f  w heat, in  %  to  to tal 
quan tity  o f  th e  m ix; X3 -  h u m id ity  o f  th e  dough, in  %. F o r each  fac to r w ere  d efin ed th e  cen ter, an
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interval of a variation and dependence of coded variable X i from natural Xi. Target parameter (y) was 
the complex factor of sensor indicators of quality, a point.

Complex factor of sensor indicators of quality of bread (y) represents the sum of products of 
individual indicators of quality on corresponding factors of weightiness. For the characteristic of the 
given indicators used the 20-point scale with the account of factors of the importance of indicators [5].

For definition of degree of a coordination of experts used the method of aprioristic ranging 
[6]. Experts were offered to make ranged number on the sum of organoleptic indicators of the 
quality of investigated samples of bread for the purpose of allocation of the most qualitative 
samples. Then by experts the samples-leaders having the minimum total rank (table) have been 
allocated.

The norm alized columns o f ranks o f individual indicators o f the quality o f bread

Number 
o f the 

sample

Experts (n=7) The sum o f 
ranks

ym = 7„ ,

Deviation o f 
the sum o f 
ranks from  
average d

Squares o f 
deviations d2

1 2 3 4 5 6 7

1 6 7 6 6 6 6 6 43 11.5 132.25
2 8 8 8 8 8 8 8 56 24.5 600.25
3 7 6 7 7 7 7 7 48 16.5 272.25
4 5 5 5 5 5 5 5 35 3.5 12.25
5 2 2 2 1 2 2 2 13 -18.5 342.25
6 1 1 1 2 1 1 1 8 -23.5 552.25
7 4 4 4 3 3 4 4 26 -5.5 30.25
8 3 3 3 4 4 3 3 23 -8.5 72.25

- - - - - - - - - 2014.00

( 2 )

The sums of ranks on each indicator were defined:
=  X i1 +  Xi2+ . . . + X j7

i= 1 - 8,
Where xij- a rank o f i -  indicator o f j  -  expert;m -  number o f experts (m =7).
Deviation of the sum of ranks of each indicator from an average arithmetic for the whole 

matrix was determined under the formula (3):
d ij =  V j=1! Xi j - a ,  (3)

1
Wherea =  -m ( n  +  1 ) -  Average arithmetic value from  the whole matrix, n -  number o f 

indicators (8 ).
The sum of squares of deviations is defined by dependence (4):

S f= id 2 = S f=i( S VLi7x , ; - a ) 2 (4)
Degree of a coordination of opinions of experts defined on Kendall’s concordance factor, 

defined under the formula (5):
y 8 d2

— i =i ------------- ----------- (5)W = =  0 . 9 8
-1m2(n3-n)-m '^ Tj

Where m -  number o f experts; n -  quantity o f variants, piece; T i- an estimation o f the connected 
ranks (it is  defined in case the expert does not specify an order o f decrease o f two or several 
indicators and appropriates to each o f them an identical average rank. In  our case T i=  0).

The coordination of opinions of experts confirmed with the concordance factor W=0.98 (at 
completely coordinated ranks W =1.0).

Statistical processing of experimental data has been executed with the help of correlation- 
regression analysis in MicrosoftExcel 2013, and adequate mathematical models are derived as a 
result.

On the basis of the received dependences optimum dosages of fat-flour mixes and
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maintenances in them flour from the germinal product of wheat for a bakingare defined. It is 
determined that for reception of qualitative production the receipt quantity of fat-flour mixes on 
margarine makes 2 ... 3 % to weight of a flour at maintenance offlour from the germinal product of 
wheat no more than 15 % to weight of margarine, on waterless fat -  not more than 5 % with 
maintenance of flour from the germinal product of wheat no more than 50% to the mass of 
waterless fat. Pre-production models on waterless fat with flour from the germinal product of wheat 
have received most an appreciation of tasters concerning control tests with margarine

We have to notice that because of rather high maintenance offlour from the germinal product 
of wheat, possessing raised water absorbing ability, at use of fat-flour mixes on waterless fat it is 
recommended to increase humidity of the dough on 0.5 ... 1.0 % concerning settlement value,and 
that will allow to increase an output of production of demanded quality and to lower its cost price.
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