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CHANGES IN QUALITY INDICATORS OF WHEAT GRAIN 
 DURING STORAGE IN METAL SILO 

 
Zhygunov D., Doctor of Technical Sciences, Associate Professor, Fomenko A., student 

Odessa National Academy of Food Technologies 
 

Grain is the most important strategic product that determines the sustainable functioning of 
the agrarian market and food security of the country. Grain production is the main and decisive ba-
sis for the development of all branches of agriculture, as well as many processing industries. The 
economic importance of grain is enormously increased due to such exceptional qualities of grain 
products as the ability under certain conditions for long-term storage without a significant change in 
their properties and nutritional value, as well as high transportability. Grain and food derived from 
it are the cheapest comparing with other food products. All this historically determined the signific-
ance and location of grain and its processing products in nutrition — they became products of the 
mass and everyday use of human being. 

Classically, grain storage is carried out in floor-type warehouse or in reinforced concrete 
bunkers (silo), and metal silo has recently become widespread. Metal silo has the highest technical 
and operational parameters: a wide range of sizes, the possibility of mechanization, timely control 
of grain quality, blowing in a different mode. However, it does not protect the grain from the effects 
of the external environment, especially in the near—wall layers of the mound. The initial use of 
metal silos is the short—term storage and transshipment of grain, but the increasing distribution of 
grain elevator with metal—type silos often leads to the provision of long—term grain storage. Con-
sequently, the study of the issue of changing grain quality during storage in metal silo is topical, 
which has become the subject of study in this paper. 

The quality of wheat grain in the process of storage was determined by the parameters of 
humidity index, protein content, quantity and quality of gluten, the Falling Number in accordance 
with the current standards. The temperature regime in different layers of the grain bin was con-
trolled by remote thermometry, and the temperature of atmospheric air was monitored by the 
weather service. The obtained data of the dynamics of the quality indexes for one of the samples 
grown in the Nikolayev area in 2015 and stored in a metal silo from the harvesting (July) to March 
2016 are given in Table 1 and Fig. 1, 2. 

Table 1 — Grain quality index in Nikolayev area, crop 2015 

Month 
Grain quality index 

moisture, 
% 

protein, 
% 

wet gluten, 
% 

quality of gluten, 
units 

falling 
number 

07 11,4 11,0 13,8 97 350 
08 11,4 11,2 15,4 102 343 
09 11,4 11,0 17,2 102 337 
10 11,4 11,0 18,6 105 340 
11 11,4 11,0 18,9 106 339 
12 11,4 11,0 19,4 107 339 
01 11,4 11,0 19,0 109 340 
02 11,4 11,0 19,2 109 341 
03 11,4 11,0 19,1 108 340 

The investigated sample was characterized by a high grain unit — 807 g/l, high characteris-
tic for unprocessed grain, the Falling Number — 350 s, high grain bug damage — 4,2 %, as a result, 
wet gluten in freshly harvested grain was poorly washed — 13,8 % and had high index of gluten 
quality — 97 units. During storage, the moisture content of the grain and the protein content in it 
did not change. At the same time, in the first 3 months of storage there were sharp changes in the 
content of gluten, there was an increase from 13,8 to 18,6 % and a slight relaxation — by 
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5…7 units. In the following, the amount of wet gluten increased by only 0,5 % with relaxation by 
2…3 units. Similar, the Falling Number in the first 2…3 months decreased by 10…13 seconds, but 
with subsequent storage it was stable. These changes are related to the processes of post—harvest 
ripening of grain and they must be taken into account, especially if the grain is sent for processing 
later. 

 

Fig. 1 — Indicators of wet gluten (Nikolayev area, crop 2015) 

 

Fig. 2 — Indicators of Falling Number (Nikolayev area, crop 2015) 
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ХАРАКТЕРИСТИКА ЗЕРНА КУКУРУДЗИ, 
ЩО ВИРОЩУЄТЬСЯ І ПЕРЕРОБЛЯЄТЬСЯ В УКРАЇНІ 
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Широкі можливості застосування кукурудзи у різних галузях промисловості є наслід-
ком збільшення частки її вирощування. За даними ФАО (Food and Agriculture Organization of 
the United Nations) виробництво кукурудзи в світі за останні роки встановилося на рівні від 
870 до 1027 млн. т при цьому частка посівних площ протягом останніх років залишається 
майже незмінною і складає 170…180 млн. га і збільшення обсягів виробництва забезпечуєть-
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