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ɜɿɞɩɨɜɿɞɚɥɚ ɜɢɦɨɝɚɦ Д2]. ɉɨɪɢɫɬɿɫɬɶ ɯɥɿɛɚ ɡ ɞɨɛɚɜɤɨɸ 15 % ȿɉȻ ɛɭɥɚ ɩɨɦɿɬɧɨ ɧɢɠɱɟ ɡɚ 
ɤɨɧɬɪɨɥɶ. Ⱦɨɞɚɜɚɧɧɹ 5 ɢ 10 % ȿɉȻ ɞɨ ɛɨɪɨɲɧɚ ɧɟ ɜɿɞɛɢɥɨɫɹ ɧɟɝɚɬɢɜɧɨ ɧɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ 
ɩɨɤɚɡɧɢɤɚɯ ɝɨɬɨɜɨɝɨ ɯɥɿɛɚ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɞɨɛɚɜɤɢ 5 ɿ 10 % ȿɉȻ ɞɨ ɛɨɪɨɲɧɚ ɞɨɡɜɨɥɹє 
ɨɬɪɢɦɚɬɢ ɯɥɿɛ ɜɿɞɩɨɜɿɞɧɢɣ ɡɚ ɩɨɤɚɡɧɢɤɚɦɢ ɹɤɨɫɬɿ ɜɢɦɨɝɚɦ [2]. Ɂɛɿɥɶɲɟɧɧɹ ɱɚɫɬɤɢ ȿɉȻ ɞɨ 
15 % ɩɪɢɡɜɨɞɢɬɶ ɩɨɝɿɪɲɟɧɧɹ ɹɤɨɫɬɿ ɯɥɿɛɚ, ɚ ɬɚɤɨɠ ɡɧɢɠɟɧɧɹ ɩɨɪɢɫɬɨɫɬɿ. Ɍɚɤɢɦ ɱɢɧɨɦ, ȿɉ 
ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɹɤɨɫɬɿ ɩɪɢɪɨɞɧɶɨɝɨ ɞɠɟɪɟɥɚ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɯ, 
ɯɚɪɱɨɜɢɯ ɜɨɥɨɤɨɧ ɞɥɹ ɜɢɩɿɱɤɢ ɯɥɿɛɚ, ɡɚ ɭɦɨɜɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɟ ɛɿɥɶɲɟ 10 % ɜɿɞ ɦɚɫɢ 
ɛɨɪɨɲɧɚ. 
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Wheat represented by a large variety of species – more than 20. However, two types of 
wheat are of practical importance: hard or ordinary (T. vulgare or T. aestivum), and durum (T. 
durum).In modern agriculture, bread wheat (T. aestivum) is widely grown all over the world, 
accounting for 95 % of total wheat grown. The remaining 5 % largely consists of durum wheat (T. 
durum) (Shewry, 2009). Currently, total around 4000 bread wheat varieties cultivated in the world 
with either a spring or winter growth habit (Posner, 2000).  

Taking into account the current requirements and the active growth production of food 
products, in particular bakery and pasta products, the issue of expanding the range of end-use 
products of various intended uses is very actuality. This problem can solved by the processing of 
new types of wheat varieties, as well as for account of the optimization of the process of forming 
varieties of flour. 

Today in Ukraine, the varieties of hard (baking) wheat are mainly distributed, however, 
recently the work has been carried out to develop and spread varieties of soft (confectionery) wheat, 
as well as wheat varieties for special purposes (Toporash, Ribalka, 2008). 

It has established that the potential of modern varieties of Ukrainian wheat makes it possible 
to receive high quality products using specialized raw materials for each type: for bakery products – 
strong varieties of hard wheat, for confectionery products – varieties of soft wheat, for macaroni 
products – waxy wheat, for products with high biological value – black wheat. This practice is 
widespread in the world, but it is almost unknown in the CIS countries, because selection for many 
years aimed at obtaining exclusively high-protein bread-baking varieties of wheat. 

For the study, we selected five varieties of wheat, Oksana (soft red winter), Belyava (soft 
white winter), Sofiyka (hard red winter waxy) and Chornobrova (hard black winter), Kuyalnik (hard 
red winter) (control) groun at Odessa region in 2017.  

The technological and biochemical parameters of flour quality from various modern 
varieties of Ukrainian wheat, obtained in experimentally milling on CD1(Table 1) were studied in 
this work. The CD1 mill complies with AACC 26-70.01 standard, which describes its use for 
experimental milling. It also complies with NF EN ISO 27971 standard, which describes the test 
milling methodology for the Alveograph test (ring tests, wheat-market transactions).  
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Table1 – Results of laboratory 70 % milling test 
 

№ Name 
samples 

BF RF1 RF2 CF1* CF BB RB CB 

1 Oksana 40,0 22,9 5,2 62,9 68,1 24,3 7,6 31,9 

2 Belyava 43,5 22,2 4,4 65,7 70,1 23,8 6,1 29,9 

3 Sofiika 20,3 32,4 7,2 52,7 59,9 25,6 14,5 40,1 

4 Chornobrova 21,6 41,7 5,9 63,3 69,2 20,0 10,8 30,8 

5 Kuyalnik 19,2 42,5 8,0 61,7 69,7 18,9 11,4 30,3 

Note: * this flour sample was used, to further study the rheological properties on the 
alveograph, in accordance with ISO 27971, BF – break flour, RF1 – reduction flour 1, RF2 – 
reduction flour 2, CF1 – common flour mixed without RF2, CF – common flour included RF2, BB 
–break bran, RB – reduction bran, CB – common bran (the sum of BB and RB). 

 
Physical and biochemical properties of flour from different modern varieties of Ukrainian 

wheat were studied. It is, shown that the flour produced from the soft wheat compared with the hard 
wheat has low particle size, low ash and protein content, but high whiteness (Fig.1). In opposite of 
this, flour from the waxy wheat has high particle size, high ash content, but low falling number. 

 

 
Fig. 1 – Results of whiteness determination 

According to the totality of the Kuyalnik wheat data obtained in our experiment, it can 
concluded that it is typical bakery wheat, and the results of the experiments corresponded to the 
values characteristic for hard wheat. 

The results of studies of wheat Chornobrova correlate with the results of wheat Kuyalnik, 
but the baking properties were worse. Therefore, this wheat can be recommended for making 
bakery products when added in a mixture with patent flour, in an amount up to 20-30 % (requires 
further study). 

Quality indicators of flour from waxy wheat are characteristic for hard wheat flour, at the 
same time, flour from waxy wheat contains less ash and protein, has a larger size. The yield of 
wheat flour from waxy wheat was lower because of the high flour size and because the grain is very 
hardness. When determining on the alveograph, the dough is very tight due to low content of water. 
However, in any case waxy wheat recommended for the production of pasta. 

Flour from soft wheat differs significantly from hard wheat: it characterized by less ash 
content and protein content. Flour from it has a smaller particle size and accordingly low sifting. 
Wheat flour Oksana has less elasticity, but greater extensibility, resulting in a lower P/L ratio 
(0,81), but higher whiteness. Soft wheat flour can added to special types of bread to give a lighter 
color to the crumb, but in a small amount (no more than 10-20 %). Obviously, according to foreign 
experience because of small particles, low protein content, high whiteness recommended for 
making cookies. 

НТ
Б О

НА
ХТ



43 
 

For non-standard varieties of flour (soft and waxy), it is recommended to determine the 
rheological properties according to the method with the adapted moistening (on the 
alveoconsistograph). 

According to the results of experimental milling on CD1, we recommend this method: for 
soft wheat – 1 passage of flour on the reduction system, for hard and black wheat – 2 passes, for 
waxy wheat – 3 passes, which will be better matched to flour that can be obtained in industrial 
conditions. 

The authors hope that this study of the milling and rheological properties of the new 
Ukrainian varieties of non-bread wheat that appeared in Ukraine in the 2000s will allow introducing 
these varieties into production and obtaining better bakery, confectionery and pasta products. 
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ȼɉɅɂȼ Ʌɍɓȿɇɇə ɁȿɊɇȺ ɇȺ ɄȱɅɖɄȱɋɇɈ-əɄȱɋɇȱ ɉɈɄȺɁɇɂɄɂ 
ɅȺȻɈɊȺɌɈɊɇɈȽɈ ɉɈɆȿɅɍ ɉɒȿɇɂɐȱ 
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Ⱦɨɧɟɰɶ Ⱥ.Ɉ., ɤ.ɬ.ɧ., ɫɬ. ɜɢɤɥ. 
Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ 

 
ȼ ɪɨɛɨɬɿ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɬɟɯɧɨɥɨɝɿɹ ɥɭɳɟɧɧɹ ɡɟɪɧɚ ɩɲɟɧɢɰɿ ɩɟɪɟɞ ɣɨɝɨ ɩɨɦɟɥɨɦ, ɳɨ 

ɞɨɡɜɨɥɹє ɧɟ ɬɿɥɶɤɢ ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɩɨɜɟɪɯɧɿ ɡɟɪɧɚ ɧɚ ɟɬɚɩɿ ɣɨɝɨ 
ɩɿɞɝɨɬɨɜɤɢ, ɚ ɣ ɡɦɿɧɢɬɢ ɛɨɪɨɲɧɨɦɟɥɶɧɿ ɜɥɚɫɬɢɜɨɫɬɿ. ȱɧɬɟɧɫɢɮɿɤɚɰɿɹ ɨɱɢɳɟɧɧɹ ɩɨɜɟɪɯɧɿ ɡɟɪɧɚ 
ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɩɨɥɿɩɲɢɬɢ ɣɨɝɨ ɹɤɿɫɬɶ ɲɥɹɯɨɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɢɞɚɥɟɧɧɹ ɛɪɭɞɭ, ɛɿɥɶɲɨʀ 
ɱɚɫɬɢɧɢ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ (ɫɨɥɟɣ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ, ɦɿɤɨɬɨɤɫɢɧɿɜ ɿ ɬ.ɞ.) ɿ ɧɟɛɚɠɚɧɭ 
ɦɿɤɪɨɮɥɨɪɭ, ɳɨ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɨɫɧɨɜɧɨɦɭ ɜ ɨɛɨɥɨɧɤɚɯ ɿ ɧɚ ɩɨɜɟɪɯɧɿ ɡɟɪɧɚ, ɳɨ ɩɨɡɢɬɢɜɧɨ 
ɩɨɡɧɚɱɚєɬɶɫɹ ɧɚ ɹɤɨɫɬɿ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ. Ʉɪɿɦ ɰɶɨɝɨ, ɜ ɩɪɨɰɟɫɿ ɥɭɳɟɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɦɿɧɚ 
ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɿɱɧɢɯ ɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɡɟɪɧɚ, ɳɨ ɩɨɬɪɟɛɭє ɩɨɞɚɥɶɲɢɯ ɡɦɿɧ ɜ 
ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɩɪɨɰɟɫɿ ɣɨɝɨ ɩɟɪɟɪɨɛɤɢ (ɹɤ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɨɤɪɟɦɢɯ ɫɢɫɬɟɦ ɡɞɪɿɛɧɟɧɧɹ, ɬɚɤ ɿ 
ɡɦɿɧɢ ɡɚɝɚɥɶɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɪɨɰɟɫɭ ɩɨɦɟɥɭ). 

Ʌɚɛɨɪɚɬɨɪɧɢɣ 70 % ɩɨɦɟɥ ɧɚ ɭɫɬɚɧɨɜɰɿ MLU 202 (ɒɜɟɣɰɚɪɿɹ) ɡ ɩɧɟɜɦɚɬɢɱɧɢɦ 
ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹɦ ɩɪɨɞɭɤɬɿɜ ɪɨɡɦɟɥɸɜɚɧɧɹ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɪɿɡɧɢɯ ɤɪɚʀɧɚɯ ɞɥɹ 
ɨɰɿɧɤɢ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɲɟɧɢɰɿ, ɜɫɬɚɧɨɜɥɟɧɧɹ ɪɟɠɢɦɿɜ ɜɿɞɜɨɥɨɠɟɧɧɹ ɿ 
ɨɬɪɢɦɚɧɧɹ ɛɨɪɨɲɧɚ ɞɥɹ ɩɨɞɚɥɶɲɨʀ ɨɰɿɧɤɢ ɫɩɨɠɢɜɱɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ Д1Ж. ɇɚ ɨɫɧɨɜɿ 
ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɞɚɧɿɣ ɭɫɬɚɧɨɜɰɿ ɦɨɠɧɚ ɫɭɞɢɬɢ ɩɪɨ ɜɩɥɢɜ ɥɭɳɟɧɧɹ ɧɚ ɤɿɥɶɤɿɫɧɨ-
ɹɤɿɫɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ. 

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɨɛɪɚɧɨ ɡɪɚɡɨɤ ɡɟɪɧɚ ɩɲɟɧɢɰɿ, ɜɢɪɨɳɟɧɢɣ ɜ ɰɟɧɬɪɚɥɶɧɨɦɭ ɪɟɝɿɨɧɿ 
ɍɤɪɚʀɧɢ (Ʉɿɪɨɜɨɝɪɚɞɫɶɤɚ ɨɛɥ.), ɡ ɧɚɫɬɭɩɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɹɤɨɫɬɿ: ɫɤɥɨɜɢɞɧɿɫɬɶ – 55 %, ɦɚɫɚ 
1000 ɡɟɪɟɧ – 40,1 ɝ, ɧɚɬɭɪɚ – 803 ɝ/ɥ, ɜɨɥɨɝɿɫɬɶ – 12,8 %, ɡɚɫɦɿɱɟɧɿɫɬɶ ɡɟɪɧɚ – ɜ ɦɟɠɚɯ 
ɞɨɩɭɫɬɢɦɢɯ ɧɨɪɦ Д2Ж. 

Ʌɚɛɨɪɚɬɨɪɧɢɣ ɩɨɦɟɥ ɩɪɨɜɨɞɢɥɢ ɧɚ ɭɫɬɚɧɨɜɰɿ MLU 202, ɜ ɹɤɿɣ ɞɥɹ ɜɿɞɛɨɪɭ ɛɨɪɨɲɧɚ 
ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ ɤɚɩɪɨɧɨɜɟ ɫɢɬɨ № 43 (165 ɦɤɦ). 

Ʉɿɥɶɤɿɫɧɿ ɛɚɥɚɧɫɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɩɨɦɟɥɿɜ ɧɟɥɭɳɟɧɨɝɨ ɿ ɥɭɳɟɧɨɝɨ ɡɟɪɧɚ ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ 
ɬɚɛɥ.1. 
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