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Abstract

     Research has been carried out to determine the potential milling properties of grinding lots of durum wheat grain of 4 operat-
ing large milling enterprises. The grinding of the initial samples was carried out according to a developed technological scheme 
with the inclusion of 6 torn, 2 sieve and 3 grinding systems, as well as a grinding system. According to the results of the research, 
it can be established that out of the four submitted samples of grinding parties of operating flour mills for processing grain of du-
rum wheat, the sample from the Oryol region has the best flour-grinding properties, in which the total yield of flour for pasta was 
83.8%, including ... 63.2% of the highest grade flour 20.6% of the second grade flour and 16.2% of bran. The modes of extraction 
of intermediate products of processing of grinding lots of durum wheat were: on the first torn system 19.5-26.2%, on the second 
torn system - 50.0-58.9% and on the third torn system - 40.3-52, eight%.

     The largest yield of large-scale products and flour of the 2nd grade was obtained from the grinding batch of durum wheat 
grain of the flour mill located in the Oryol region, which amounted to 80.7%, and the smallest - from the flour mill located in the 
Moscow region, which amounted to 71.1%.
Keywords: durum wheat; a grinding party; flour for pasta; exit; Ash content

Introduction

     Durum wheat is the most preferred raw material for the processing and production of flour for pasta. Currently, the State Register 
of Protected Breeding Achievements of the Russian Federation contains 46 varieties of spring durum wheat grain and 22 varieties of 
winter durum wheat grain.

     Durum wheat grain differs from soft wheat grain in increased vitreousness, a higher protein content (from 14 to 17%) and gluten 
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(above 30%), is the only raw material for the manufacture of high-quality pasta, which are recommended for use as dietary foods in 
medical and prophylactic and children’s institutions [2, 5-7, 11, 17, 19, 21]. 

     Durum wheat is characterized by high vitreousness of grain (more than 90%), which determines its high technological properties 
[3, 8]. The yield of flour for pasta can reach up to 70% [13-16]. Wheat groats in its popularity in Russia ranks third, second only to 
buckwheat and rice, but it is more affordable and this is its advantage. 

     In addition to flour for pasta, high-quality cereals Poltava and Artek are produced from durum wheat grain. Porridges from them get 
the best taste, crumbly and do not boil, unlike cereals from soft wheat. 

     In addition, pasta made from processed products of durum wheat grains has a lower glycemic index (the rate of absorption by the 
body of carbohydrates contained in the food and an increase in blood sugar levels) [18, 20]. 

     In their structure, starch grains of processed products of durum wheat grain are smaller and harder than from soft wheat grain. 
In this regard, durum wheat pasta dough has sufficient density, viscosity and resists rupture well, while absorbing a small amount of 
water (up to 35%). The dough is elastic, and at the same time, elastic and does not undergo adhesion during the drying process. These 
structural and mechanical qualities provide the technological process of pasta manufacturing and exclude the deformation of products 
during the production process [18, 21].

     Pasta from processed products of durum wheat grain can be stored for a long time without losing taste and nutritional properties 
[6, 23]. It has been established that the strength of pasta made from winter durum wheat flour increases with long-term storage, and 
from soft wheat flour, on the contrary, decreases [22-25]. 

     It should also be noted that the caloric content of pasta from processed products of durum wheat grain is much lower than from flour 
from soft wheat. They have a good balance of gliadin and glutenin, contain much more nutrients, vitamins of group B, PP, E [26-29]. The 
quantity and quality of gluten determine the advantages of pasta, affect the physical and rheological properties of the finished product 
obtained. In terms of nutritional value and easy digestibility, the protein of durum wheat grain approaches the protein of dairy origin, 
which makes it an indispensable raw material for the preparation of children’s and dietary foods [18-21]. 

     Russian scientists have developed new methods for evaluating grain material at the early stages of selecting experimental material 
for the creation of popular varieties for breeders. One of these express methods is the method of assessing the rheological properties 
of the dough from durum wheat flour (semolina) on the scale of assessments of the mixographic curve. It was found that the stronger 
and more elastic gluten, the more resistant to digestion pasta, and hence their nutritional and culinary properties. This is especially 
important for the production of thin spaghetti [4].

     Studies have been carried out to identify the direct action and aftereffect of solid products of the biogas plant used as a fertilizer 
for crops on technogenically disturbed light gray forest heavy loamy soils in the link of the crop rotation “barley - spring wheat”. The 
experiments used the products of a biogas plant obtained during anaerobic processing of bird droppings [11].

     In crimea, studies have been conducted to determine the effect of nitrogen fertilizers and preparations “Flora-C” and “Phytop-Flo-
ra-S” on the yield and quality of winter durum wheat grain [12].

     Kazakh scientists have established that the quality of Kazakhstan’s spring durum wheat grain is quite suitable for use in pasta. It is 
revealed that the technological indicators of the quality of spring durum wheat grain comply with GOST 9353-2016, which means that 
durum wheat is in demand in the Kazakhstan and international markets [1].

     Belarusian scientists conducted a study of 256 samples of spring durum wheat of various ecological and geographical origin in the 
conditions of the north-eastern part of the Republic of Belarus. The economically useful features are analyzed: the height of the plant, 
the elements of productivity and the main indicators of grain quality. The difference in samples by zones of origin is established, forms 
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that are promising for use in breeding for productivity and quality of grain are allocated [8, 18].

     The purpose of the study is to determine the potential flour milling properties of milling batches of durum wheat grain of 4 operating 
large flour milling enterprises.

Objects and methods of research

     As objects of research, grinding batches of durum wheat grain of flour milling enterprises located in the Moscow, Lipetsk, Orel and 
Orenburg regions were used.

     Baseline grain quality indicators of milling batches of durum wheat grain, determined on the Infrared Grain Analyzer SpectraStar 
2500 XL, are presented in Table 1.

Quality indicators of a milling 
lot of durum wheat

Moscow 
region

Lipetsk 
region.

Orlovskaya 
region.

Orenburg- 
Region

Natura, d/l 811 809 817 807
Humidity, % 11,9 12,1 12,0 11,6
Fat, % 1,17 1,23 1,19 1,28
Ash, % 1,98 1,91 1,89 1,85
Fiber, % 1,99 2,21 2,09 2,01
Protein, % 13,6 13,2 12,9 12,8
Amount of gluten, % 25,6 26,8 25,7 26,1

Gluten quality, unit. pr. IDK 
88 

II – удовл.
86 

II – удовл.
91 

II – удовл.
89 

II – удовл.
Vitreous, % 89 91 94 92
Drop number, s 405 364 427 417

Table 1: Quality indicators of initial grinding batches of durum wheat grain.

     The parameters and grinding modes for all samples of grinding batches of winter durum wheat on roller machines remained un-
changed. Sieving of crushed winter durum wheat was carried out in a laboratory sieve with a set of 4 sieves with sizes of 900, 560, 
315 and 220 μm. Enrichment of intermediate milling products of winter durum wheat was carried out on a laboratory sieve machine. 
The performance, set of sieves and airflow velocity of the sieve machine were selected separately for each fraction depending on the 
size of the enriched product. The parameters and modes of grinding corresponded to the recommended rules for the organization and 
conduct of the technological process at flour mills for pasta grinding of durum wheat. 

     The ash content of products of processing of durum wheat grain was determined according to GOST 27494-2016, humidity ac-
cording to GOST 13586.5-2015. According to the data obtained, the samples of grinding batches of durum wheat grain used by us for 
research can be attributed to the 3rd class according to GOST 9353-2016 “Wheat. Specifications”. 

Results and their discussion

     The study of the potential flour milling properties of milling batches of durum wheat grain was carried out according to a laboratory 
developed technological scheme, which includes 6 draught, 3 grinding, 3 sieve and 1 grinding system 14. Grinding was carried out 
on the grinding and sorting unit PCA-4. On all the pulling, grinding and grinding systems of the technological scheme for processing 
winter durum wheat grain, grooved rollers with a groove arrangement of the tip along the tip were used.

     Sieving of intermediate products of grinding batches of durum wheat grain was carried out at laboratory sieving. Enrichment of 
intermediate milling products of winter durum wheat was carried out on a laboratory sieve machine. A set of sieves and the air flow 
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rate of the sieve machine were selected for each fraction depending on the size of the enriched product. The parameters and modes of 
grinding corresponded to the recommended rules for the organization and conduct of the technological process at flour mills for pasta 
grinding of durum wheat. The ash content of products of processing of durum wheat grain was determined according to GOST 27494-
2016, humidity according to GOST 13586.5-2015. 

Results of the study

     At the first stage of research, laboratory grindings were carried out to determine the grain-forming ability of intermediate milling 
products of initial samples of milling batches of durum wheat grain. Laboratory grindings to determine the potential flour milling 
properties of the initial 4 samples of milling batches of durum wheat grain were carried out for each sample separately, with the pro-
duction of four grinding products: pasta grits with a size of 315-560 μm, pasta groats with a size of 220-315 μm, flour of the second 
grade (pass 220 μm) and bran.

     The modes of extraction of intermediate products of processing of grinding batches of durum wheat grain were: on the first draught 
system 19.5-26.2%, on the second draught system - 50.0-58.9% and on the third draught system - 40.3-52.8% (see Table 2-5). 

     The obtained experimental data on the yield of intermediate products of processing of grinding batches of durum wheat grain sam-
ples are presented in tables 2-5. 

Technological system, value of intervalian 
clearance, mm

Yield of intermediate products, %
Gathering 

900 μm
Gathering 

560 μm
Gathering 

315 μm
Gathering 

220 μm
Passage 
220 μm

I драная система, 0,80 80,5 9,2 6,1 1,5 2,7
II dranay system, 0,50 50,0 22,5 5,7 1,5 3,1
III dranaya system, 0,30 29,2 7,0 8,3 1,3 2,2
Altogether: 38,7 20,1 4,3 8,0

Table 2: Output of intermediate grinding products of a milling batch of durum wheat grain from the Moscow region.

     As can be seen from Table 2, the total amount of cereal products and flour of the 2nd grade of processing of a sample of durum wheat 
grain of the flour milling plant located in the Moscow region at theI-III stripping cereal-forming systems amounted to 71.1%. 

Technological system, value of intervalian 
clearance, mm

Yield of intermediate products, % 53,7
Gathering 

900 μm
Gathering  

560 μm 
Gathering 

315 μm
Gathering 

220 μm
Passage 
220 μm

I драная система, 0,80 78,1 10,4 6,4 1,6 3,5
II dranay system, 0,50 46,7 22,6 4,5 1,2 3,1
III dranaya system, 0,30 23,8 8,5 10,8 1,4 2,1
Altogether: 41,5 21,7 4,2 8,7

Table 3: Output of intermediate milling products of a milling batch of durum wheat grain from the Lipetsk region.

     As can be seen from Table 3, the total amount of cereal products and flour of the 2nd grade of processing of a sample of durum wheat 
grain of the flour milling plant located in the Lipetsk region at theI-III dredged cereal-forming systems was 76.1%. 
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Technological system, value of intervalian 
clearance, mm

Yield of intermediate products, %
Gathering 

900 μm
Gathering  

560 μm 
Gathering 

315 μm
Gathering 

220 μm
Passage 
220 μm

I драная система, 0,80 75,4 12,3 6,1 2,2 4,0
II dranay system, 0,50 41,1 25,8 4,7 1,9 4,1
III dranaya system, 0,30 21,5 7,3 9,7 0,7 1,9
Altogether: 45,4 20,5 4,8 10,0

Table 4: Output of intermediate grinding products of a milling batch of durum wheat grain from the Oryol region.

     As can be seen from Table 4, the total amount of cereal products and flour of the 2nd grade of processing of a sample of durum wheat 
grain of the flour milling plant located in the Oryol region at theI-III pancake-forming systems amounted to 80.7%. 

Technological system, value of intervalian 
clearance, mm

Yield of intermediate products, % 56,6
Gathering 

900 μm
Gathering  

560 μm 
Gathering 

315 μm
Gathering 

220 μm
Passage 
220 μm

I драная система, 0,80 73,8 13,2 6,4 2,4 4,2
II dranay system, 0,50 43,4 19,1 4,5 1,2 2,8
III dranaya system, 0,30 23,8 7,3 9,4 1,2 1,9
Altogether: 39,6 20,3 4,8 8,9

Table 5: Output of intermediate milling products of a milling batch of durum wheat grain from the Orenburg region.

     As can be seen from Table 5, the total amount of cereal products and flour of the 2nd grade of processing of the durum wheat grain 
sample of the flour milling plant located in the Orenburg region at theI-III stripping cereal-forming systems was 73.6%.

     Thus, the largest yield of cereal products and flour of the 2nd grade was obtained from a grinding batch of durum wheat grain of 
the flour milling plant located in the Oryol region, which amounted to 80.7%, and the smallest - of the flour milling plant located in the 
Moscow region, which amounted to 71.1%.

     At the second stage of research, laboratory grindings were carried out to determine the potential flour milling properties of the 
submitted samples of milling batches of durum wheat grain of various flour milling enterprises. The yield and quality of cereals, semi-
rolls and flour of the 2nd grade, obtained from the initial grinding batches of existing flour mills for the processing of durum wheat 
grain, are presented in tables 6-9. 

Grinding 1 Yield, % Humidity, % Ash content %
Krupka SV-1 46,1 16,0 0,75
Krupka SV-2 10,9 17,6 0,87
Flour 2 grade 21,8 16,6 1,92
Bran after the VI drain system 21,2 17,8 4,96

Table 6: Yield and ash content of processing products of a milling batch of durum wheat grain from the Moscow region.

     As can be seen from Table 6, when processing milling batches of durum wheat grain from the Moscow region, the total yield of flour 
for pasta was 78.8%, including 57.0% of high-grade flour, 21.8% of second-grade flour and 21.2% of bran. 
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Grinding 1 Yield, % Humidity, % Ash content %
Krupka SV-1 53,0 16,5 0,82
Krupka SV-2 8,1 16,0 0,84
Flour 2 grade 20,4 16,0 2,41
Bran after the VI drain system 18,5 16,6 5,51

Table 7: Yield and ash content of processing products of a milling batch of durum wheat grain from the Lipetsk region.

     As can be seen from Table 7, when processing a grinding batch of durum wheat grain from the Lipetsk region, the total yield of flour 
for pasta was 81.5%, including 61.1% of high-grade flour of 20.4% of second-grade flour and 18.5% of bran. 

Grinding 1 Yield, % Humidity, % Ash content %
Krupka SV-1 52,2 16,4 0,73
Krupka SV-2 11,0 16,4 0,93
Flour 2 grade 20,6 16,4 1,61
Bran after the VI drain system 16,2 15,6 5,33

Table 8: Output and ash content of processing products of a milling batch of durum wheat grain from the Oryol region.

     As can be seen from Table 7, when processing a grinding batch of durum wheat grain from the Oryol region, the total yield of flour 
for pasta was 83.8%, including 63.2% of high-grade flour, 20.6% of second-grade flour and 16.2% of bran. 

Grinding 1 Yield, % Humidity, % Ash content %
Krupka SV-1 49,4 15,2 0,80
Krupka SV-2 9,9 15,2 0,96
Flour 2 grade 22,3 14,2 1,66
Bran after the VI drain system 18,4 14,8 5,69

Table 9: Yield and ash content of processed products of a milling batch of durum wheat grain from the Orenburg region.

     As can be seen from Table 9, when processing a grinding batch of durum wheat grain from the Orenburg region, the total yield of 
flour for pasta was 81.6%, including 59.3% of high-grade flour, 22.3% of second-grade flour and 18.4% of bran.

Conclusion

     Thus, according to the results of the studies, it can be concluded that from the four presented samples of milling batches of existing 
flour milling plants for the processing of durum wheat grain, a sample from the Oryol region has the best flour milling properties, in 
which the total yield of flour for pasta was 83.8%, including 63.2% of high-grade flour, 20.6% of second-grade flour and 16.2% of bran.

     The modes of extraction of intermediate products of processing of milling batches of durum wheat grain were: on the first draught 
system 19.5-26.2%, on the second draught system - 50.0-58.9% and on the third draught system - 40.3-52.8%. 

     The largest yield of cereal products and flour of the 2nd grade was obtained from a grinding batch of durum wheat grain of the flour 
milling plant located in the Oryol region, which amounted to 80.7%, and the smallest - the flour milling plant located in the Moscow 
region, which amounted to 71.1%.

References

1. Alenov ZhN, Bilyalova AI, Malitskaya NV and Shakanova ShSh. “Demand for Kazakhstan’s grain of spring durum wheat for pasta”. 
Sursky Vestnik 4.8 (2019): 6-8.



Citation: Kandrokov Roman Khazhsetovich., et al. “Comparative Characteristics of Flour Milling Properties of Grinding Batches of Durum Wheat 
Grain of Industrial Mills”. Medicon Agriculture & Environmental Sciences 2.4 (2022): 35-42.

Comparative Characteristics of Flour Milling Properties of Grinding Batches of Durum Wheat Grain of Industrial Mills
41

2. Biryukova OV, Biryukov KN and Kadushkina VP. “The influence of agricultural techniques and environmental conditions on the 
quality of spring durum wheat grain”. Leguminous and cereal crops 2.34 (2020): 103-108.

3. Buzoverov SYu, Lobanov VI and Protasov NS. “The influence of the degree of grain moisture in the process of hydrothermal treat-
ment on the quality and yield of flour”. Bulletin of the Altai State Agrarian University 1.159 (2018): 172-176.

4. Gaponov SN, Shutareva GI, Tsetva NM, Tsetva IS and Milovanov IV. “Improvement of the method of rheological assessment of 
grain quality in the selection of spring durum wheat”. Grain Farm of Russia 1.67 (2020): 49-53. 

5. Grabovets AI, Kadushkina VP, Kovalenko SA and Biryukova OV. “Results of selection of spring durum wheat for productivity and 
quality in drought conditions on the Don”. Achievementof science and technology of the agro-industrial complex 35.3 (2021): 
23-27. 

6. Drankova NA and Zaitseva TN. “Comparative analysis of the quality of pasta from hard and soft varieties of wheat”. Actual prob-
lems of modern science, technology and education 1.69 (2011): 212-215.

7. Dulaev VG and Kandrokov RKh. “Fractional technology of production of pasta flour from durum wheat”. Khleboproducts 10 
(2009): 50-52.

8. Duktova NA, Kuznetsova N.A and Minina EM. “Screening of the world gene pool of spring durum wheat by productivity and qual-
ity of grain”. Agriculture and selection in Belarus 55 (2019): 221-228.

9. Evdokimova OV, Ovchinnikova EV, Pikalova M.B and Alfimova EA. “The influence of flour grade on the yield and quality of pasta”. 
Technology and commodity science of innovative food products 3.56 (2019): 100-103.

10. Evdokimov MG, Yusov VS and Pakhotina IV. “The main trends in the yield and quality of durum spring wheat grain in the condi-
tions of the southern forest-steppe of western Siberia”. Vestnik KrasGAU 4.169 (2021): 33-41. 

11. Zaitseva NN and Fadeeva NA. “The aftereffect of solid products of the biogas plant on the yield and quality of spring wheat”. 
Vestnik chuvash state agricultural academy 3.10 (2019): 27-33.

12. Izmailova DS and Izotov AM. “The influence of nitrogen fertilizers and organomineral preparations on the yield and quality of 
durum wheat grain”. Tavrichesky Vestnik agrarian science 1.25 (2021): 113-123.

13. Kameneva AS, Ionova EV, Marchenko DM, Ilichkina NP and Nekrasova OA. “Study of collection samples of winter durum wheat 
on grain quality in the conditions of the Rostov region”. Grain Economy of Russia 2.74 (2021):  62-68. 

14. Kandrokov RKh, Dulaev VG, Shneider DV and Kazennova NK. “The influence of the content of white-grain wheat in durum wheat 
on the yield and quality of flour and pasta”. Bread products 5 (2011): 52-53.

15. Kandrokov RKh, Dulaev GV, Volodin NP, Petrichenko VS and Chernitsov DE. “Technology of soft wheat processing with high yield 
of semolina”. Khleboproducts 1 (2014): 62-63.

16. Kandrokov RKh and Pankratov GN. “The role of peeling in the technology of processing durum wheat grain”. Bread products 3 
(2013): 44-45.

17. Kravchenko NS, Samofalova NE, Oldyreva IM and Makarova TS. “Characteristics of winter durum wheat varieties by grain quality 
and pasta properties”. Grain farm of Russia 3.69 (2020): 26-31. 

18. Koshak ZhV, Minina EM, Pokrashinskaya AV, Pashuk SV and Laptenok NS. “Investigation of rheological properties of pasta flour 
obtained from durum wheat grain of Belarusian selection”. Food industry: science and technology 2.28 (2015): 43-47.

19. Rozova MA, Ziborov AI and Egiazaryan EE. “Change in the quality parameters of grain and pasta during the varietal change 
of spring durum wheat in Altai”. Achievements of science and technology of the agro-industrial complex 33.11 (2019): 43-
47. 

20. Sandakova GN. “Pasta properties of various varieties of spring durum wheat in the natural and climatic zones of the Orenburg 
region”. Proceedings of the Orenburg State Agrarian University 5.73 (2018): 67-70.

21. Tarasenko SS, Fedotov VA and Gladnikov DV. The dependence of the rheological properties of the dough on the dispersion of 
intermediate products of pasta grinding of wheat bread products 6 (2017): 53-55.

22. Akel W, Rapp M, Thorwarth P, Würschum T and Longin CFH. “Hybrid durum wheat: heterosis of grain yield and quality traits and 
genetic architecture of anther extrusion”. Theoretical and Applied Genetics TAG 132.4 (2019): 921-932.



Citation: Kandrokov Roman Khazhsetovich., et al. “Comparative Characteristics of Flour Milling Properties of Grinding Batches of Durum Wheat 
Grain of Industrial Mills”. Medicon Agriculture & Environmental Sciences 2.4 (2022): 35-42.

Comparative Characteristics of Flour Milling Properties of Grinding Batches of Durum Wheat Grain of Industrial Mills
42

23. Berezina NA, Nikitin IA, Khmeleva EV, Glebova NV and Makarova NA. “Features of technological characteristics of cereal and 
pseudocereal flour”. BIO Web of Conferences. International Scientific-Practical Conference “Agriculture and Food Security: Tech-
nology, Innovation, Markets, Human Resources” (FIES 2019) (2020): 00121.

24. Calzarano F., et al. “Durum wheat quality, yield and sanitary status under conservation agriculture”.  Agriculture 8.9 (2018): 
140-143. 

25. Khmeleva E., et al. “Aspects of environmental safety improving of whole grain bakery products IOP Conference Series: Earth and 
Environmental Science. Сonference proceedings. Krasnoyarsk Science and Technology City Hall of the Russian Union of Scientific 
and Engineering Associations (2020): 32062. 

26. Jones BH., et al. “Impact of yield component alleles from durum wheat on end-use quality of spring wheat”. Cereal Chemistry 
(2020). 

27. Martelli MR., et al. “Adherence within Biological Multilayered Systems: Development and Application of a Peel Test on Wheat 
Grain Peripheral Tissues”. Journal of Cereal Science 52.1 (2010): 83-89. 

28. Melnik АF, Amelin АV, Mazalov VI and Nikolaev АN. “Variety influence on yield capacity and quality of winter wheat in the orel 
region conditions”. VestnikOrelGAU 6.45 (2013): 14-17.

29. Remadnia M., et al. “Electrostatic Separation of Peeling and Gluten from Finely Ground Wheat Grains”. Particulate Science and 
Technology 32.6 (2014): 608-615. 

Volume 2 Issue 4 April 2022 
© All rights are reserved by Kandrokov Roman Khazhsetovich., et al.


