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The publication contains materials of 87 International  scientific conference of 

young scientists and students "Youth  scientific  achievements  to  the  21st century  
Nutrition  problem  solution". 

It was considered the problems of improving existing and creating new energy 
and resource saving technologies for food production based on modern physical and 
chemical methods, the use of unconventional raw materials, modern technological 
and energy saving equipment, improve of efficiency of the enterprises, and also the 
students research work results for improve quality training of future professionals of 
the food industry. 
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in definite problems in the food science and industry. 

 
Scientific Council of the National University of Food Technologies 
recommends for printing, Protocol  ʋ  8, 25.03.2021 

 
© NUFT, 2021 

____________________________________________________ 
Матерɿали 87 Ɇɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨʀ ɤɨɧɮɟɪɟɧɰɿʀ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ, 

ɚɫɩɿɪɚɧɬɿɜ ɿ ɫɬɭɞɟɧɬɿɜ "ɇɚɭɤɨɜɿ ɡɞɨɛɭɬɤɢ ɦɨɥɨɞɿ – ɜɢɪɿɲɟɧɧɸ ɩɪɨɛɥɟɦ 
ɯɚɪɱɭɜɚɧɧɹ ɥɸɞɫɬɜɚ ɭ XXI ɫɬɨɥɿɬɬɿ", 15–16 ɤɜɿɬɧɹ 2021 ɪ. – Ʉ.: ɇɍɏɌ, 
2021 ɪ. – ɑ.2. – 394 ɫ. 

 
ȼɢɞɚɧɧɹ ɦɿɫɬɢɬɶ ɦɚɬɟɪɿɚɥɢ 87 Ɇɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨʀ ɤɨɧɮɟɪɟɧɰɿʀ ɦɨɥɨɞɢɯ 

ɭɱɟɧɢɯ, ɚɫɩɿɪɚɧɬɿɜ ɿ ɫɬɭɞɟɧɬɿɜ "ɇɚɭɤɨɜɿ ɡɞɨɛɭɬɤɢ ɦɨɥɨɞɿ – ɜɢɪɿɲɟɧɧɸ ɩɪɨɛɥɟɦ 
ɯɚɪɱɭɜɚɧɧɹ ɥɸɞɫɬɜɚ ɭ XXI ɫɬɨɥɿɬɬɿ". 

Ɋɨɡɝɥɹɧɭɬɨ ɩɪɨɛɥɟɦɢ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɿɫɧɭɸɱɢɯ ɬɚ ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɟɧɟɪɝɨ- 
ɬɚ ɪɟɫɭɪɫɨɨɳɚɞɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɧɚ ɨɫɧɨɜɿ 
ɫɭɱɚɫɧɢɯ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɦɟɬɨɞɿɜ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɟɬɪɚɞɢɰɿɣɧɨʀ ɫɢɪɨɜɢɧɢ, 
ɧɨɜɿɬɧɶɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɬɚ ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɩɿɞɜɢɳɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢɽɦɫɬɜ, ɚ ɬɚɤɨɠ ɪɟɡɭɥɶɬɚɬɢ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɯ 
ɪɨɛɿɬ ɫɬɭɞɟɧɬɿɜ ɡ ɦɟɬɨɸ ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ 
ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. 

Ɋɨɡɪɚɯɨɜɚɧɨ ɧɚ ɦɨɥɨɞɢɯ ɧɚɭɤɨɜɰɿɜ ɿ ɞɨɫɥɿɞɧɢɤɿɜ, ɹɤɿ ɡɚɣɦɚɸɬɶɫɹ 
ɨɡɧɚɱɟɧɢɦɢ ɩɪɨɛɥɟɦɚɦɢ ɭ ɯɚɪɱɨɜɿɣ ɧɚɭɰɿ ɬɚ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. 

 
Рекомендовано вченоɸ радоɸ Нацɿоналɶного унɿверситету 
харчових технологɿй. Протокол ʋ 8 вɿд 25 березнɹ 2021 р. 

 
© ɇɍɏɌ, 2021 
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Вступ. Ⱦɨɜɝɨɬɪɢɜɚɥɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɢɤɨɩɧɢɯ ɜɢɞɿɜ ɩɚɥɢɜɚ ɿ ɜɩɥɢɜ ɩɚɪɧɢɤɨɜɢɯ 

ɝɚɡɿɜ ɧɚ ɧɚɜɤɨɥɢɲɧɽ ɫɟɪɟɞɨɜɢɳɟ ɩɨɤɥɚɥɢ ɩɨɱɚɬɨɤ ɞɨɫɥɿɞɠɟɧɧɹɦ ɡ ɜɢɪɨɛɧɢɰɬɜɚ 
ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɢɞɿɜ ɩɚɥɢɜɚ ɡ ɛɿɨɪɟɫɭɪɫɿɜ. Ȼɿɨɝɚɡ – ɥɟɝɤɨɡɚɣɦɢɫɬɢɣ ɤɨɦɩɥɟɤɫ ɝɚɡɿɜ, 
ɳɨ ɭɬɜɨɪɸɽɬɶɫɹ ɩɿɞ ɱɚɫ ɮɟɪɦɟɧɬɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɬɚɤɢɯ ɹɤ ɜɿɞɯɨɞɢ 
ɬɜɚɪɢɧɧɢɰɬɜɚ, ɩɨɛɭɬɨɜɿ ɜɿɞɯɨɞɢ ɬɚ ɩɪɨɦɢɫɥɨɜɿ ɫɬɨɤɢ.  

Матерɿали ɿ методи. Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɲɢɪɟɧɧɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɿɨɝɚɡɭ ɜ ɫɜɿɬɿ ɛɭɜ 
ɩɪɨɜɟɞɟɧɢɣ ɞɟɬɚɥɶɧɢɣ ɨɝɥɹɞ ɥɿɬɟɪɚɬɭɪɢ.  

Резулɶтати. ɉɨɪɿɜɧɹɧɨ ɡ ɜɢɤɨɩɧɢɦɢ ɜɢɞɚɦɢ ɩɚɥɢɜɚ ɬɟɯɧɨɥɨɝɿɹ ɚɧɚɟɪɨɛɧɨʀ 
ɮɟɪɦɟɧɬɚɰɿʀ ɦɨɠɟ ɫɤɨɪɨɬɢɬɢ ɜɢɤɢɞɢ ɩɚɪɧɢɤɨɜɢɯ ɝɚɡɿɜ. Ʉɪɿɦ ɬɨɝɨ, ɩɨɛɿɱɧɢɣ ɩɪɨɞɭɤɬ, 
ɰɿɽʀ ɬɟɯɧɨɥɨɝɿʀ, ɳɨ ɨɬɪɢɦɚɜ ɧɚɡɜɭ «ɞɟɝɿɫɬɚɬ», ɽ ɜɢɫɨɤɨɰɿɧɧɢɦ ɞɨɛɪɢɜɨɦ ɞɥɹ 
ɜɢɪɨɳɭɜɚɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɿ ɦɨɠɟ ɡɚɦɿɧɢɬɢ ɡɜɢɱɚɣɧɿ ɦɿɧɟɪɚɥɶɧɿ 
ɞɨɛɪɢɜɚ. Ɍɟɯɧɨɥɨɝɿɹ ɜɢɪɨɛɧɢɰɬɜɚ ɛɿɨɝɚɡɭ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɜ ȯɜɪɨɩɿ ɩɪɨɬɹɝɨɦ 
ɞɟɤɿɥɶɤɨɯ ɞɟɫɹɬɢɥɿɬɶ, ɿ ɜɢɪɨɛɧɢɰɬɜɨ ɛɿɨɝɚɡɭ ɡɪɨɫɥɨ ɩɪɢɛɥɢɡɧɨ ɡ 9,298*109 ɥ ɜ 2009 ɪɨɰɿ 
ɞɨ 1,6548*1010 ɥ ɜ 2016 ɪɨɰɿ [1]. ȯɜɪɨɩɚ ɞɨɤɥɚɞɚɽ ɡɧɚɱɧɢɯ ɡɭɫɢɥɥɶ ɳɨɞɨ ɫɬɢɦɭɥɸɜɚɧɧɹ 
ɜɢɪɨɛɧɢɰɬɜɚ ɩɚɥɢɜɚ ɡ ɛɿɨɦɚɫɢ ɿ ɛɿɨɜɿɞɯɨɞɿɜ ɲɥɹɯɨɦ ɤɨɪɢɝɭɜɚɧɧɹ ɩɨɞɚɬɤɨɜɢɯ ɩɿɥɶɝ ɿ 
ɫɬɜɨɪɟɧɧɹɦ ɩɪɨɝɪɚɦ ɞɨɫɥɿɞɠɟɧɶ ɜ ɨɛɥɚɫɬɿ ɛɿɨɝɚɡɭ. Ɂɚ ɞɚɧɢɦɢ European Biogas 
Association (EBA), ɇɿɦɟɱɱɢɧɚ ɽ ɩɪɨɜɿɞɧɢɦ ɜɢɪɨɛɧɢɤɨɦ ɛɿɨɝɚɡɭ ɜ ȯɜɪɨɩɿ, ɧɚ ɞɚɧɢɣ ɱɚɫ 
ɬɚɦ ɩɪɚɰɸɽ ɩɨɧɚɞ 8000 ɛɿɨɝɚɡɨɜɢɯ ɭɫɬɚɧɨɜɨɤ, ɚ ɤɿɥɶɤɿɫɬɶ ɜɢɪɨɛɥɟɧɨɝɨ ɛɿɨɝɚɡɭ 
ɜɿɞɩɨɜɿɞɚɽ ɩɪɢɛɥɢɡɧɿɣ ɫɭɦɚɪɧɿɣ ɩɨɬɭɠɧɨɫɬɿ ɟɥɟɤɬɪɨɫɬɚɧɰɿʀ ɜ 4 Ɍȼɬ*ɝɨɞ [2]. Ȼɚɝɚɬɨ 
ɽɜɪɨɩɟɣɫɶɤɢɯ ɤɪɚʀɧ ɫɬɜɨɪɢɥɢ ɫɩɪɢɹɬɥɢɜɿ ɭɦɨɜɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɡ 
ɛɿɨɝɚɡɭ. ɉɪɢɦɿɬɧɨ, ɳɨ ɨɛɫɹɝ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɛɿɨɦɚɫɢ, ɞɨɫɬɭɩɧɨʀ ɞɥɹ ɚɧɚɟɪɨɛɧɨʀ 
ɮɟɪɦɟɧɬɚɰɿʀ, ɞɨɫɹɝɚɽ ɜ ȯɜɪɨɩɿ 1,5 109 ɬ.  

ɋɩɨɥɭɱɟɧɿ ɒɬɚɬɢ, Ʉɢɬɚɣ ɬɚ ȱɧɞɿɹ ɬɚɤɨɠ ɪɨɛɥɹɬɶ ɡɧɚɱɧɢɣ ɜɧɟɫɨɤ ɜ ɪɨɡɜɢɬɨɤ 
ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɛɿɨɝɚɡɭ ɡ ɰɟɥɸɥɨɡɢ. ɏɨɱɚ ɛɿɨɝɚɡ, 
ɜɢɝɨɬɨɜɥɟɧɢɣ ɡ ɜɿɞɯɨɞɿɜ, ɽ ɛɚɝɚɬɨɨɛɿɰɹɸɱɨɸ ɡɚɦɿɧɨɸ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ, ɣɨɝɨ ɤɿɥɶɤɿɫɬɶ 
ɽ ɞɨɫɢɬɶ ɧɟɜɟɥɢɤɨɸ ɩɨɪɿɜɧɹɧɨ ɡ ɩɨɬɪɟɛɨɸ ɧɚɫɟɥɟɧɧɹ. ɇɟɨɛɯɿɞɧɿɫɬɶ ɫɬɿɣɤɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɯɨɞɿɜ ɭ ɝɥɨɛɚɥɶɧɨɦɭ ɦɚɫɲɬɚɛɿ ɩɪɢɡɜɟɥɚ ɞɨ ɜɢɧɢɤɧɟɧɧɹ ɿɧɬɟɪɟɫɭ ɞɨ 
ɜɢɜɱɟɧɧɹ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɢɞɿɜ ɩɚɥɢɜɚ ɧɚ ɨɫɧɨɜɿ ɚɝɪɨɜɿɞɯɨɞɿɜ ɿ ɛɿɨɜɿɞɯɨɞɿɜ. ɇɚɣɛɿɥɶɲ 
ɬɢɩɨɜɢɦɢ ɜɢɞɚɦɢ ɜɿɞɯɨɞɿɜ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ȯɋ ɽ: ɝɧɿɣ, ɦɭɧɿɰɢɩɚɥɶɧɿ ɬɜɟɪɞɿ 
ɜɿɞɯɨɞɢ, ɚ ɬɚɤɨɠ  ɯɚɪɱɨɜɿ ɜɿɞɯɨɞɢ. ɋɤɥɚɞ ɿ ɜɢɯɿɞ ɛɿɨɝɚɡɭ ɡɚɥɟɠɚɬɶ ɜɿɞ ɬɢɩɭ ɫɢɪɨɜɢɧɢ ɿ 
ɫɭɛɫɬɪɚɬɭ. ɓɨɛ ɭɧɢɤɧɭɬɢ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɡɛɨʀɜ ɧɟɨɛɯɿɞɧɚ ɩɨɩɟɪɟɞɧɹ ɨɛɪɨɛɤɚ ɫɢɪɨɜɢɧɢ, 
ɡɨɤɪɟɦɚ ɡɚ ɪɚɯɭɧɨɤ ɯɿɦɿɱɧɢɯ, ɬɟɪɦɿɱɧɢɯ, ɦɟɯɚɧɿɱɧɢɯ ɩɪɨɰɟɫɿɜ. 

Висновок. Ɉɱɿɤɭɽɬɶɫɹ, ɳɨ ɿɧɜɟɫɬɢɰɿʀ ɜ ɬɟɯɧɨɥɨɝɿʀ ɚɧɚɟɪɨɛɧɨʀ ɮɟɪɦɟɧɬɚɰɿʀ ɛɭɞɭɬɶ 
ɭɫɩɿɲɧɢɦɢ ɡɚɜɞɹɤɢ ɧɢɡɶɤɿɣ ɜɚɪɬɨɫɬɿ ɫɭɛɫɬɪɚɬɭ ɿ ɲɢɪɨɤɨɦɭ ɫɩɟɤɬɪɭ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɛɿɨɝɚɡɭ (ɬɨɛɬɨ ɞɥɹ ɨɩɚɥɟɧɧɹ, ɟɥɟɤɬɪɨɩɨɫɬɚɱɚɧɧɹ). ɉɨɬɨɱɧɿ ɞɨɫɥɿɞɧɢɰɶɤɿ ɿɧɿɰɿɚɬɢɜɢ 
ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɩɨɥɿɩɲɟɧɧɹ ɤɨɧɬɪɨɥɸ ɚɧɚɟɪɨɛɧɨʀ ɮɟɪɦɟɧɬɚɰɿʀ ɬɚ ʀʀ ɟɮɟɤɬɢɜɧɨɫɬɿ. 
Ɇɿɤɪɨɛɧɚ ɚɤɬɢɜɧɿɫɬɶ ɩɿɞ ɱɚɫ ɚɧɚɟɪɨɛɧɨʀ ɮɟɪɦɟɧɬɚɰɿʀ ɽ ɜɢɪɿɲɚɥɶɧɢɦ ɩɚɪɚɦɟɬɪɨɦ ɞɥɹ 
ɫɬɚɛɿɥɶɧɨɫɬɿ ɩɪɨɰɟɫɭ ɿ ɜɢɯɨɞɭ ɛɿɨɝɚɡɭ ɿ, ɬɚɤɢɦ ɱɢɧɨɦ, ɜɢɦɚɝɚɽ ɩɨɞɚɥɶɲɨɝɨ ɜɢɜɱɟɧɧɹ.  
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