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2. Improvement of the technology of corn storage in silo bags

Pedepar:

1. Inceprarist Ha 30OOYTTSI HAYKOBOTO CTYIIEHS KaH[WIaTa TeXHIYHUX HayK (HokTopa ¢inocodii) 3a crenianbHicTiO
05.18.02 «TexHoO0rist 3epHOBUX, 6060BUX, KPYIT'SIHUX IIPOLLYKTiB i KOMOIKOPMIB, OJIIIHUX i 1y0'STHUX KYJIBTYP». —
Opecpka HalliOHaJIbHA aKaZeMis Xxap4oBux TexHoloril, Ogeca, 2021. Jluceprauis npucBsiYeHa yI0CKOHAIEHHIO
TEXHOJIOTii 36epiraHHs 3epHa KyKypy/134 B IIOJIiIMEPHUX 3€PHOBUX PyKaBaXx, sIKa OyZie rapaHTyBaTH HAJIEXKHY Or0
SKicTb Ta 6e3neyHe 36epiraHHs. B po6oTi foCaiIpKeHOo Ta BUBHAYEHO BILJIMB aHA€POOHUX YMOB 30epiraHHs Ha
(isiosoriuHi, Pi3NKO-TEXHOJIOTIUHI Ta 6i0XiMiYHI BJIACTMBOCTI 3€pHA KYKyPYA3H, XiMiYHUI CKJIaJ, 3€PHA, 3arajlbHU
MiKpOOiOJIOTiYHMI CTaH Ta OOCIMEHIHHS IIICEHEBUMU IpUbaMu i IpiKIKaMU. BCTaHOBIEHO 3aKOHOMIPHOCTI iX
3MiHH 3aJ1€)KHO BiJl BOJIOTOCTI 3€pHa KyKypy/131 Ta TEMIIEPATypHUX YMOB 36epiraHHs. HaykoBo-06IPyHTOBaHO
TEPMiHM Ta yOCKOHAJIEHY TEXHOJIOTiI0 6€3[1€YHOr0 30€piraHHs 3¢pHa KYKypYZ3u NPOJ0BOJIbYOrO NIPU3HAYEHHS B
[13P 3ane>xHo ii BOJIOrOCTi Ta TeMIIEpaTypy JOBKIJIS, IO NO3BOJISE MiCJIs aHAePOOHOTO 36€piraHHs OBeCTU
IIOKA3HUKU SIKOCTi 3€pHA NPOA0BOJIbYOI KYKYPYZA3H 10 HOPMAaTUBHUX Ta KOHTPAKTHUX BUMOT. PO3po6yieHo

peKoMeHalii 3 BIIpOBa KeHHS! YI,OCKOHAJIEHOI TeXHOJIOTiI aHaepoOHOro 36epiraHHs 3epHa KyKypyasu B [13P ta



BM3HAUY€HO €KOHOMIYHY €(DEKTMBHICTD Bill BIPOBAI’)KEHHS PE3YJIbTATiB POOOTH Ha 3€PHO3aroTiBeIbHUX

MigIpUEMCTBAX.

2. The aim of the study was the scientific substantiation and practical implementation of the technology for
storage of wet and raw corn grain in silo bags, which guarantees its proper quality and safe storage. The object of
the study was the technology of grain storage under anaerobic conditions of silo bags. The subject of the research
was the physical and technological properties of the grain mass of corn, its chemical and biochemical composition,
physiological processes of respiration, microbiological state, storage processes. At the first stages of research, the
analysis of the grain of 10 different hybrids of dent-type corn DK 315, DK 391, DK 440, DKC 3511, DKC 3705, DKC
3795, DKC 4082, DKC 4490, DKC 4590, DKC 4795 crop in 2013 was carried out. As a result three most promising
hybrids were found (DKC 3511, DKC 3705 and DKC 4590), which, in terms of their agrotechnical properties, are
most suitable for growing on agricultural holdings, and the grain yield obtained from them has the best
performance due to its technological properties. Further, the chemical composition of corn grain was studied
before and after 3 months of storage at various temperatures. The moisture content of grain, mass fraction of
protein, carbohydrates, and their fractional composition (starch, mono- and disaccharides, fiber), fat and ash were
determined. Studies have shown that there were practically no changes in the content of these components,
determined for dry matter. Only small differences were observed within the experimental error. The moisture
content of corn grain samples increased by 0.07...2.23% in all grain samples, which was caused by the absorption of
moisture vapor that is released during grain respiration. Since dry matter of grain is consumed for the respiration
process, at the end of storage a decrease in the amount of mono- and disaccharides was noted by 1.15...6.53%, as
well as starch by 1.1...4.99%. The effect of anaerobic storage conditions of corn grain on changes in the Falling
Number (FN) was investigated, which indirectly characterizes the activity of the n-amylase enzyme. The FN was
determined by the Hagberg-Perten method, which is a standardized method (ICC 107 /1, ISO 3093-2004, AACC 56-
81B). Selected freshly harvested corn grain samples with an initial moisture content of 14%, 21% and 28% were
stored under anaerobic conditions at temperatures of 18 ° C, 11 ° C and 4 °C. The corn grain was stored for 12 weeks
and the FN was determined weekly. Studies have shown that in corn with an initial moisture content of 14%,
regardless of temperature conditions, there is a steady tendency for a gradual decrease in the FN for 3 months. In
samples with moisture content above 14%, at the beginning of storage, an increase in the FN is observed, the
intensity of which depends on the initial moisture content of the grain and the temperature conditions. This
period of the FN growth in the grain moisture ranges of 14...28% and storage temperatures of 4...18 °C lies within
2...4 weeks. After the completion of the post-harvest ripening processes, its further storage leads to a decrease in
the FN. Before placement for storage, the QMAFANM indicators (thous. CFU / g) of samples of corn grain with a
moisture content of 14%, 21% and 28% were determined, which amounted to 51...59, 550...570 and 560...670,
respectively. The contamination of the samples with molds and yeasts (CFU /g) was at the level of 90...180,
470...590 and 660...700, respectively. The results showed that during the 3-month storage of grain samples under
anaerobic conditions, their total surface contamination gradually decreased and at the end of the 3-month storage
period at a temperature of 11 °C was for grain with a moisture content of 21% and 28%, respectively (thous. CFU/g)
270 and 340. At 18 °C, the same trend is observed. At this temperature, the total surface contamination of grain
samples at the end of storage was 180 and 210 (thousand CFU /g), respectively, for grain with a moisture content of
21% and 28%. So, the use of anaerobic storage conditions provides a decrease in the quantitative indicator of the
total surface microflora and mold and yeast on the surface of the grain. After the analysis of the research carried
out, the critical stages were identified at which undesirable changes in the quality indicators of grain begin. Using
the interpolation method, a table of safe storage periods has been developed. Improvements in technology have
been developed to optimize the processes of loading, extraction, accounting, deratization and work during
storage. The improved technology was implemented at two elevators in the Khmelnytsky region, which made it
possible to use only their own capacities of enterprises without involving third-party elevators.
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