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ɏȺɊɑɈȼȱ ɌȿɏɇɈɅɈȽȱȲ  
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THE RESEARCH OF CHANGES IN VEGETABLE RAW 
MATERIALS DURING THE FERMENTATION PROCESS 

S. Matko, L. Melnyk, N. Tkachuk, L. Zotkina 
National University of Food Technologies 

Key words:  ABSTRACT 
Fermentation  
Vegetable raw materials 
Lactic acid fermentation 
Lactic acid 

The fermentation process of table beet, carrot, pumpkin, bit-
ter pepper was investigated. The organoleptic parameters of the 
fermented product at the fermentation temperature of 20±2°C, of 
the process to the moment of accumulation of 0.7—0.8% 
acidity (on lactic acid) and the subsequent vegetables keeping  
at a temperature of 1—3°C to accumulation of 1.2—1.4% lactic 
acid were determined. 

The appearance of 0.2% lactic acid (LA) during the table 
beet fermentation was observed on the third day only, there is 
accumulation of 0.4% and 0.6% of LA on the 4th and 5th day, 
respectively, and of 1.2% on the 7th day. A similar tendency is 
characteristic for carrot fermentation, however, the appearance 
of LA was noted on the 2nd day, and we reached 0.3% on the 3rd 
day. The fermentation of the pumpkin was somewhat faster, on 
the 6th day the accumulation of 1.2% of lactic acid was rea-
ched. 

The fermentation of pepper was the longest, the content of 
1.2% of LA was reached only on 8th day, probably due to the 
volatile raw materials that could inhibit the activity of lactic 
acid bacteria. It is shown that the maximum lactic acid accumu-
lation during table beet, carrot, pumpkin, hot pepper fermenta-
tion occured in 6—8 days. 

The experimental variants acquired the necessary taste pro-
perties after 7—8 days, then their organoleptic and physicoche-
mical parameters were determined: soluble solids, vitamin C 
and ȕ-carotene content. The organoleptic characteristics of the 
studied vegetables in the fermentation process do not dete-
riorate: the fermented products retain elastic properties, crispy 
consistency, except for the pumpkin and pepper, which is 
explained by the structure of the raw material, and pleasant 
typical taste and aroma. Some turbidity of the pouring was 
observed, probably due to the accumulation of the products of 
lactic acid bacteria activity. The content of ascorbic acid in the 
studied vegetables before and after fermentation is practically 
unchanged, which indicates the high biological value of the 
fermented products. 

It has been determined that lactic acid fermentation is an 
energy-saving, cost-effective, environmentally friendly type of 
canning. Lactic acid gives a specific sweet taste to the products, 
protects them from damage, and lactic acid bacteria Lactoba-
cillus acidophilus, after consuming these products, increase the 
amount of beneficial microflora in the human intestine. 
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FOOD TECHNOLOGY 

ǲǼǿǹǥǲǴǳǻǻȍ ǵǺǥǻ ǰ ǼǰǼȅǳǰǥǷ ǿǶǾǼǰǶǻǥ  
ǰ ǽǾǼȄǳǿǥ ȂǳǾǺǳǻȀȁǰǮǻǻȍ  

ɋ. ȼ. Ɇɚɬɤɨ, Ʌ. Ɇ. Ɇɟɥɶɧɢɤ, ɇ. Ⱥ. Ɍɤɚɱɭɤ, Ʌ. ȼ. Ɂɨɬɤɿɧɚ  
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ 

ɍ ɫɬɚɬɬɿ ɞɨɫɥɿɞɠɟɧɨ ɩɪɨɰɟɫ ɮɟɪɦɟɧɬɭɜɚɧɧɹ ɛɭɪɹɤɚ ɫɬɨɥɨɜɨɝɨ, ɦɨɪɤɜɢ, 
ɝɚɪɛɭɡɚ, ɩɟɪɰɸ ɝɿɪɤɨɝɨ ɫɬɪɭɱɤɨɜɨɝɨ. ȼɢɡɧɚɱɟɧɨ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɮɟɪ-
ɦɟɧɬɨɜɚɧɨɝɨ ɩɪɨɞɭɤɬɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɮɟɪɦɟɧɬɚɰɿʀ 20±2°ɋ, ɩɟɪɟɛɿɝɭ ɩɪɨɰɟɫɭ 
ɞɨ ɦɨɦɟɧɬɭ ɧɚɤɨɩɢɱɟɧɧɹ ɤɢɫɥɨɬɧɨɫɬɿ ɪɨɡɫɨɥɭ ɧɚ ɪɿɜɧɿ 0,7—0,8% (ɭ ɩɟɪɟɪɚɯɭɧɤɭ 
ɧɚ ɦɨɥɨɱɧɭ ɤɢɫɥɨɬɭ) ɬɚ ɩɨɞɚɥɶɲɨɦɭ ɜɢɬɪɢɦɭɜɚɧɧɿ ɝɨɬɨɜɢɯ ɨɜɨɱɿɜ ɡɚ ɬɟɦɩɟ-
ɪɚɬɭɪɢ 1—3°ɋ ɞɨ ɧɚɤɨɩɢɱɟɧɧɹ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ ɧɚ ɪɿɜɧɿ 1,2—1,4%. 

ɉɨɹɜɭ 0,2% ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ(ɆɄ) ɩɪɢ ɮɟɪɦɟɧɬɭɜɚɧɧɿ ɛɭɪɹɤɚ ɫɬɨɥɨɜɨɝɨ 
ɡɚɮɿɤɫɨɜɚɧɨ ɥɢɲɟ ɧɚ 3-ɣ ɞɟɧɶ, ɧɚ 4-ɣ ɬɚ 5-ɣ ɞɟɧɶ ɜɿɞɛɭɜɚɽɬɶɫɹ ɧɚɤɨɩɢɱɟɧɧɹ ɜɿɞ-
ɪɚɡɭ 0,4% ɬɚ 0,6% ɆɄ ɜɿɞɩɨɜɿɞɧɨ, ɚ ɧɚ 7-ɣ ɞɟɧɶ — 1,2%. ɋɯɨɠɚ ɬɟɧɞɟɧɰɿɹ 
ɜɥɚɫɬɢɜɚ ɮɟɪɦɟɧɬɭɜɚɧɧɸ ɦɨɪɤɜɢ, ɩɪɨɬɟ ɩɨɹɜɭ ɆɄ ɜɿɞɦɿɱɟɧɨ ɜɠɟ ɧɚ 2-ɣ ɞɟɧɶ, ɚ 
ɧɚ 3-ɣ ɞɟɧɶ ʀʀ ɤɿɥɶɤɿɫɬɶ ɞɨɫɹɝɚɽ 0,3%. Ɏɟɪɦɟɧɬɭɜɚɧɧɹ ɝɚɪɛɭɡɚ ɩɪɨɯɨɞɢɬɶ ɞɟɳɨ 
ɲɜɢɞɲɟ, ɧɚ 6-ɣ ɞɟɧɶ ɛɭɥɨ ɞɨɫɹɝɧɭɬɨ 1,2% ɆɄ. 

ɇɚɣɞɨɜɲɟ ɡɛɪɨɞɠɭɜɚɜɫɹ ɩɟɪɟɰɶ ɝɨɫɬɪɢɣ, ɜɦɿɫɬ ɆɄ 1,2% ɞɨɫɹɝɧɭɬɨ ɥɢɲɟ  
ɧɚ 8-ɣ ɞɟɧɶ, ɿɦɨɜɿɪɧɨ, ɡɚ ɪɚɯɭɧɨɤ ɮɿɬɨɧɰɢɞɿɜ ɫɢɪɨɜɢɧɢ, ɳɨ ɦɨɝɥɢ ɩɪɢɝɧɿɱɭɜɚɬɢ 
ɞɿɹɥɶɧɿɫɬɶ ɦɨɥɨɱɧɨ-ɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ. ɉɨɤɚɡɚɧɨ, ɳɨ ɦɚɤɫɢɦɚɥɶɧɟ ɧɚɤɨɩɢɱɟɧɧɹ 
ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ ɩɪɢ ɤɜɚɲɟɧɧɿ ɛɭɪɹɤɚ ɫɬɨɥɨɜɨɝɨ, ɦɨɪɤɜɢ, ɝɚɪɛɭɡɚ, ɩɟɪɰɸ ɝɨɫ-
ɬɪɨɝɨ ɜɿɞɛɭɜɚɽɬɶɫɹ ɡɚ 6—8 ɞɧɿɜ. 

Ⱦɨɫɥɿɞɧɿ ɡɪɚɡɤɢ ɧɚɛɭɥɢ ɧɟɨɛɯɿɞɧɢɯ ɫɦɚɤɨɜɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɱɟɪɟɡ 7—8 ɞɿɛ, ɳɨ 
ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ ɭ ɪɟɡɭɥɶɬɚɬɿ ɜɢɡɧɚɱɟɧɧɹ ʀɯɧɿɯ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɿ ɮɿɡɢɤɨ-
ɯɿɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ: ɜɦɿɫɬ ɪɨɡɱɢɧɧɢɯ ɫɭɯɢɯ ɪɟɱɨɜɢɧ, ɜɿɬɚɦɿɧɭ ɋ ɿ ȕ-ɤɚɪɨɬɢɧɭ. 
Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɨɜɨɱɿɜ ɭ ɩɪɨɰɟɫɿ ɮɟɪɦɟɧɬɭɜɚɧɧɹ ɧɟ 
ɩɨɝɿɪɲɭɸɬɶɫɹ: ɤɜɚɲɟɧɚ ɩɪɨɞɭɤɰɿɹ ɡɛɟɪɿɝɚɽ ɩɪɭɠɧɭ, ɯɪɭɫɬɤɭ ɤɨɧɫɢɫɬɟɧɰɿɸ ɬɚ 
ɩɪɢɽɦɧɿ ɬɢɩɨɜɿ ɫɦɚɤ ɿ ɚɪɨɦɚɬ, ɡɚ ɜɢɧɹɬɤɨɦ ɝɚɪɛɭɡɚ ɬɚ ɩɟɪɰɸ, ɳɨ ɩɨɹɫɧɸɽɬɶɫɹ 
ɫɬɪɭɤɬɭɪɨɸ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ. ȼɿɞɡɧɚɱɟɧɨ ɧɟɡɧɚɱɧɟ ɩɨɦɭɬɧɿɧɧɹ ɡɚɥɢɜɢ, ɣɦɨ-
ɜɿɪɧɨ ɡɚ ɪɚɯɭɧɨɤ ɧɚɤɨɩɢɱɟɧɧɹ ɩɪɨɞɭɤɬɿɜ ɠɢɬɬɽɞɿɹɥɶɧɨɫɬɿ ɦɨɥɨɱɧɨɤɢɫɥɢɯ 
ɛɚɤɬɟɪɿɣ. ȼɦɿɫɬ ɚɫɤɨɪɛɿɧɨɜɨʀ ɤɢɫɥɨɬɢ ɜ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɨɜɨɱɚɯ ɞɨ ɿ ɩɿɫɥɹ ɮɟɪ-
ɦɟɧɬɚɰɿʀ ɩɪɚɤɬɢɱɧɨ ɧɟ ɡɦɿɧɸɽɬɶɫɹ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɜɢɫɨɤɭ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ 
ɮɟɪɦɟɧɬɨɜɚɧɢɯ ɩɪɨɞɭɤɬɿɜ. 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɦɨɥɨɱɧɨɤɢɫɥɟ ɛɪɨɞɿɧɧɹ ɽ ɟɧɟɪɝɨɨɳɚɞɧɢɦ, ɟɤɨɧɨɦɿɱɧɨ ɜɢɝɿɞ-
ɧɢɦ, ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɦ ɪɿɡɧɨɜɢɞɨɦ ɤɨɧɫɟɪɜɭɜɚɧɧɹ. Ɇɨɥɨɱɧɚ ɤɢɫɥɨɬɚ ɧɚɞɚɽ 
ɩɪɨɞɭɤɰɿʀ ɫɩɟɰɢɮɿɱɧɨɝɨ ɩɪɢɽɦɧɨɝɨ ɩɪɢɫɦɚɤɭ, ɡɚɯɢɳɚɽ ʀʀ ɜɿɞ ɩɫɭɜɚɧɧɹ, ɚ 
ɦɨɥɨɱɧɨɤɢɫɥɿ ɛɚɤɬɟɪɿʀ Lactobacillus acidophilus, ɩɿɫɥɹ ʀʀ ɫɩɨɠɢɜɚɧɧɹ, ɡɛɿɥɶɲɭɸɬɶ 
ɤɿɥɶɤɿɫɬɶ ɤɨɪɢɫɧɨʀ ɦɿɤɪɨɮɥɨɪɢ ɭ ɤɢɲɤɿɜɧɢɤɭ ɥɸɞɢɧɢ.  

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɮɟɪɦɟɧɬɭɜɚɧɧɹ, ɨɜɨɱɟɜɚ ɫɢɪɨɜɢɧɚ, ɦɨɥɨɱɧɨ-ɤɢɫɥɟ ɛɪɨɞɿɧɧɹ, 
ɦɨɥɨɱɧɚ ɤɢɫɥɨɬɚ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ʉɜɚɲɟɧɧɹ, ɫɨɥɿɧɧɹ ɿ ɦɨɱɿɧɧɹ — ɰɟ ɪɿɡɧɨɜɢɞ ɨɞ-
ɧɨɝɨ ɣ ɬɨɝɨ ɠ ɫɩɨɫɨɛɭ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɤɨɧɫɟɪɜɭɜɚɧɧɹ, ɡɨɤɪɟɦɚ ɮɟɪɦɟɧɬɭ-
ɜɚɧɧɹ. Ʉɜɚɲɟɧɧɹ, ɜ ɨɫɧɨɜɧɨɦɭ, ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɤɚɩɭɫɬɢ, ɫɨɥɹɬɶ ɨɝɿɪɤɢ ɬɚ 
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ɩɨɦɿɞɨɪɢ, ɚ ɦɨɱɚɬɶ — ɹɛɥɭɤɚ. Ʉɜɚɲɟɧɿ ɨɜɨɱɿ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɛɿɥɶɲɢɦ ɜɦɿɫɬɨɦ 
ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ (ɞɨ 1,8%) i ɦɟɧɲɨɸ ɤɿɥɶɤɿɫɬɸ ɫɨɥɿ (ɞɨ 2%). Ɇɨɱɿɧɧɹ 
ʉɪɭɧɬɭɽɬɶɫɹ ɧɚ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɚɯ, ɹɤɿ ɫɩɪɢɹɸɬɶ ɧɚɤɨɩɢɱɟɧɧɸ ɭ 
ɩɪɨɞɭɤɬɿ ɧɚɬɭɪɚɥɶɧɢɯ ɤɨɧɫɟɪɜɚɧɬɿɜ — ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ ɿ ɫɩɢɪɬɭ. Ɇɟɬɨɞ 
ɦɨɱɿɧɧɹ ɧɚɡɢɜɚɽɬɶɫɹ ɬɚɤ ɬɨɦɭ, ɳɨ ɩɥɨɞɢ ɬɚ ɹɝɨɞɢ ɧɟɪɿɞɤɨ ɡɚɥɢɜɚɸɬɶ ɱɢɫɬɨɸ 
ɜɨɞɨɸ ɡ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɭɬɜɨɪɟɧɧɹ ɩɪɢɪɨɞɧɨɝɨ ɤɨɧɫɟɪɜɚɧɬɭ ɧɚ ɨɫɧɨɜɿ ɰɭɤɪɭ 
ɫɢɪɨɜɢɧɢ [1; 2]. 

ɉɪɢ ɦɨɱɿɧɧɿ ɩɥɨɞɿɜ ɬɚ ɹɝɿɞ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɪɨɰɟɫɢ ɜɿɞɛɭɜɚɸɬɶɫɹ ɭ ɪɟɡɭɥɶɬɚɬɿ 
ɞɿɹɥɶɧɨɫɬɿ ɩɪɢɪɨɞɧɨʀ ɦɿɤɪɨɮɥɨɪɢ, ɯɨɱɚ ɛɿɥɶɲ ɩɪɨɝɪɟɫɢɜɧɢɦ ɽ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɱɢɫɬɨʀ ɤɭɥɶɬɭɪɢ ɦɨɥɨɱɧɨɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ. ɇɚ ɩɨɜɟɪɯɧɿ ɫɢɪɨɜɢɧɢ ɡɚɜɠɞɢ ɽ ɜɟɥɢɤɚ 
ɤɿɥɶɤɿɫɬɶ ɪɿɡɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɬɨɦɭ ɩɪɢ ɦɨɱɿɧɧɿ ɦɨɠɭɬɶ ɪɨɡɜɢɜɚɬɢɫɹ ɪɿɡɧɿ 
ɩɪɨɰɟɫɢ — ɦɨɥɨɱɧɨɤɢɫɥɟ, ɫɩɢɪɬɨɜɟ, ɨɰɬɨɜɨɤɢɫɥɟ, ɦɚɫɥɹɧɨɤɢɫɥɟ, ɝɧɢɥɶɧɟ ɛɪɨ-
ɞɿɧɧɹ, ɚ ɬɚɤɨɠ ɿ ɩɥɿɫɧɹɜɿɧɧɹ. Ȼɚɠɚɧɢɦ ɽ ɦɨɥɨɱɧɨɤɢɫɥɟ ɿ ɫɩɢɪɬɨɜɟ ɛɪɨɞɿɧɧɹ. 
Ɋɟɲɬɚ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɬɿɥɶɤɢ ɩɨɝɿɪɲɭɽ ɹɤɿɫɬɶ ɩɪɨɞɭɤɰɿʀ [2—5]. 

Ʉɜɚɲɟɧɧɹ — ɜɢɞ ɩɟɪɟɪɨɛɥɟɧɧɹ ɨɜɨɱɿɜ, ɩɪɨɫɬɢɣ ɿ ɟɮɟɤɬɢɜɧɢɣ ɫɩɨɫɿɛ ɡɛɿɥɶ-
ɲɢɬɢ ɬɟɪɦɿɧ ɡɛɟɪɿɝɚɧɧɹ ɩɟɜɧɢɯ ɩɪɨɞɭɤɬɿɜ ɡɚɜɞɹɤɢ ɦɨɥɨɱɧɨɤɢɫɥɨɦɭ ɛɪɨɞɿɧɧɸ, 
ɩɿɞ ɱɚɫ ɹɤɨɝɨ ɭɬɜɨɪɸɽɬɶɫɹ ɦɨɥɨɱɧɚ ɤɢɫɥɨɬɚ — ɤɨɧɫɟɪɜɚɧɬ ɨɜɨɱɟɜɨʀ ɩɪɨɞɭɤɰɿʀ.  

Ⱦɥɹ ɪɟɝɭɥɸɜɚɧɧɹ ɹɤɿɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɭ, ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ 
ɜɿɞɯɨɞɿɜ ɞɨɰɿɥɶɧɨ ɞɨɫɥɿɞɢɬɢ ɩɪɨɰɟɫɢ, ɹɤɿ ɩɪɨɯɨɞɹɬɶ ɭ ɪɨɫɥɢɧɧɿɣ ɫɢɪɨɜɢɧɿ ɩɪɢ 
ɦɨɥɨɱɧɨɤɢɫɥɨɦɭ ɛɪɨɞɿɧɧɿ.  

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. Ɂɚɝɚɥɶɧɿ ɮɚɤɬɢ ɩɪɨ ɮɟɪɦɟɧɬɭ-
ɜɚɧɧɹ ɩɨɞɚɧɨ ɭ ɩɿɞɪɭɱɧɢɤɚɯ ɡ ɬɟɯɧɿɱɧɨʀ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɣ ɬɟɯɧɨɥɨɝɿʀ ɩɟɪɟɪɨɛɥɟɧɧɹ 
ɩɥɨɞɨɨɜɨɱɟɜɨʀ ɫɢɪɨɜɢɧɢ. Ɋɨɡɜɢɬɨɤ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɿ ɩɟɪɟɜɚɝɚ ɨɞɧɨɝɨ 
ɧɚɞ ɿɧɲɢɦ ɡɚɥɟɠɚɬɶ ɜɿɞ ɬɨɝɨ, ɧɚɫɤɿɥɶɤɢ ɨɛɧɚɫɿɧɟɧɚ ɫɢɪɨɜɢɧɚ ɪɿɡɧɢɦɢ ɜɢɞɚɦɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ; ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ ɛɪɨɞɿɧɧɹ ɿ ɡɛɟɪɿɝɚɧɧɹ ɩɪɨɞɭɤɰɿʀ, ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɫɨɥɿ, ɤɢɫɥɨɬ ɿ ɰɭɤɪɿɜ, ɞɨɫɬɭɩɭ ɩɨɜɿɬɪɹ. 

Ɇɨɥɨɱɧɨɤɢɫɥɟ ɛɪɨɞɿɧɧɹ ɜɢɤɥɢɤɚɸɬɶ ɦɨɥɨɱɧɨɤɢɫɥɿ ɛɚɤɬɟɪɿʀ ɪɿɡɧɢɯ ɜɢɞɿɜ, ɜɫɿ 
ɜɨɧɢ ɪɨɡɜɢɜɚɸɬɶɫɹ ɛɟɡ ɞɨɫɬɭɩɭ ɤɢɫɧɸ ɩɨɜɿɬɪɹ, ɬɨɛɬɨ ɽ ɚɧɚɟɪɨɛɧɢɦɢ. Ɉɬɠɟ, 
ɿɡɨɥɸɸɱɢ ɩɪɨɞɭɤɰɿɸ ɜɿɞ ɞɨɫɬɭɩɭ ɩɨɜɿɬɪɹ, ɦɨɠɧɚ ɭɧɢɤɧɭɬɢ ɧɟɛɚɠɚɧɢɯ ɩɪɨɰɟɫɿɜ, 
ɹɤɿ ɪɨɡɜɢɜɚɸɬɶɫɹ ɡɚ ɧɚɹɜɧɨɫɬɿ ɤɢɫɧɸ (ɨɰɬɨɜɨɤɢɫɥɟ ɛɪɨɞɿɧɧɹ, ɝɧɢɬɬɹ, ɩɥɿɫɧɹ-
ɜɿɧɧɹ) [2—5]. 

Ɇɨɥɨɱɧɨɤɢɫɥɟ ɛɪɨɞɿɧɧɹ ɜɢɧɢɤɚɽ ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɟɪɟɬɜɨɪɟɧɧɹ ɰɭɤɪɿɜ. Ɂɚɜɞɹɤɢ 
ɛɪɨɞɿɧɧɸ ɝɥɸɤɨɡɢ ɱɢ ɮɪɭɤɬɨɡɢ ɿ ɩɿɞ ɜɩɥɢɜɨɦ ɜɧɟɫɟɧɨʀ ɫɨɥɿ ɜɿɞɛɭɜɚɸɬɶɫɹ ɡɦɿɧɢ 
ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɨɜɨɱɿɜ ɿ ʀɯɧɿɯ ɮɿɡɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. Ɂɚɦɿɫɬɶ ɡɛɪɨɞɠɟɧɨɝɨ 
ɰɭɤɪɭ ɜ ɨɜɨɱɚɯ ɡ’ɹɜɥɹɸɬɶɫɹ ɦɨɥɨɱɧɚ ɤɢɫɥɨɬɚ, ɫɩɢɪɬ ɬɚ ɿɧɲɿ ɩɪɨɞɭɤɬɢ. Ɂɦɟɧɲɭ-
ɽɬɶɫɹ ɜɦɿɫɬ ɚɡɨɬɢɫɬɢɯ ɪɟɱɨɜɢɧ, ɱɚɫɬɢɧɚ ɹɤɢɯ ɜɢɬɪɚɱɚɽɬɶɫɹ ɧɚ ɪɨɡɜɢɬɨɤ ɦɿɤɪɨ-
ɮɥɨɪɢ. Ʉɨɥɨʀɞɢ ɨɜɨɱɿɜ ɩɿɞ ɜɩɥɢɜɨɦ ɤɢɫɥɨɬ ɧɚɛɭɯɚɸɬɶ, ɳɨ ɜɢɤɥɢɤɚɽ ɡɦɿɧɭ ɫɬɪɭ-
ɤɬɭɪɢ ɩɥɨɞɨɜɨʀ ɦ’ɹɤɨɬɿ ɬɚ ʀʀ ɤɨɧɫɢɫɬɟɧɰɿʀ. Ʉɪɿɦ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ, ɦɨɠɥɢɜɟ 
ɭɬɜɨɪɟɧɧɹ ɧɟɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɩɿɪɨɜɢɧɨɝɪɚɞɧɨʀ, ɥɢɦɨɧɧɨʀ ɤɢɫɥɨɬ ɬɚ ɿɧɲɢɯ ɪɟɱɨ-
ɜɢɧ, ɹɤɿ ɧɟ ɩɨɝɿɪɲɭɸɬɶ ɹɤɿɫɬɶ ɩɪɨɞɭɤɰɿʀ ɬɚ ɫɬɜɨɪɸɸɬɶ ɫɜɨɽɪɿɞɧɢɣ ɩɪɢɽɦɧɢɣ 
ɫɦɚɤ ɣ ɚɪɨɦɚɬ. 

Ɇɨɠɥɢɜɟ ɧɚɤɨɩɢɱɟɧɧɹ ɥɟɬɤɢɯ ɤɢɫɥɨɬ — ɨɰɬɨɜɨʀ, ɦɭɪɚɲɢɧɨʀ, ɩɪɨɩɿɨɧɨɜɨʀ, ɹɤɿ 
ɩɨɝɿɪɲɭɸɬɶ ɹɤɿɫɬɶ ɦɨɱɟɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɿ ʀɯɧɹ ɤɿɥɶɤɿɫɬɶ ɫɭɜɨɪɨ ɨɛɦɟɠɭɽɬɶɫɹ ɫɬɚɧ-
ɞɚɪɬɨɦ [1—3]. 
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Ȼɿɥɶɲɿɫɬɶ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɞɨɛɪɟ ɪɨɡɜɢɜɚɽɬɶɫɹ ɭ ɫɟɪɟɞɨɜɢɳɿ, ɛɥɢɡɶɤɨɦɭ ɞɨ 
ɧɟɣɬɪɚɥɶɧɨɝɨ (ɪɇ=7). Ⱦɥɹ ɦɨɥɨɱɧɨɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ ɤɪɚɳɨɸ ɪɟɚɤɰɿɽɸ ɫɟɪɟɞɨɜɢ-
ɳɚ ɽ ɫɥɚɛɨɤɢɫɥɚ (ɪɇ=4,9—6,0). ɉɪɨɬɟ ɽ ɦɟɠɚ ɡɧɚɱɟɧɧɹ ɪɇ, ɧɢɠɱɟ ɹɤɨʀ ɰɿ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɧɟ ɪɨɡɜɢɜɚɸɬɶɫɹ. Ɍɚɤɨɸ ɦɟɠɟɸ ɽ ɪɇ: ɞɥɹ ɛɚɤɬɟɪɿɣ ɝɧɢɥɶɧɢɯ — 
4,4—5,0, ɦɚɫɥɹɧɨɤɢɫɥɢɯ — 4,5, ɦɨɥɨɱɧɨɤɢɫɥɢɯ — 3,0—4,4, ɜɢɧɧɢɯ ɞɪɿɠɞɠɿɜ — 
2,5—3,0, ɩɥɿɫɟɧɟɣ — 1,2—3,0. Ⱦɥɹ ɩɪɢɝɧɿɱɟɧɧɹ ɪɨɡɦɧɨɠɟɧɧɹ ɝɧɢɥɶɧɢɯ ɿ ɦɚ-
ɫɥɹɧɨɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ ɧɟɨɛɯɿɞɧɨ ɫɬɜɨɪɢɬɢ ɭɦɨɜɢ ɞɥɹ ɲɜɢɞɤɨɝɨ ɡɛɿɥɶɲɟɧɧɹ 
ɤɢɫɥɨɬɧɨɫɬɿ ɫɟɪɟɞɨɜɢɳɚ ɡɚ ɪɚɯɭɧɨɤ ɿɧɬɟɧɫɢɜɧɨɝɨ ɪɨɡɜɢɬɤɭ ɦɨɥɨɱɧɨɤɢɫɥɨɝɨ 
ɛɪɨɞɿɧɧɹ. 

ɇɟɛɚɠɚɧɢɯ ɩɪɨɰɟɫɿɜ ɩɪɢ ɦɨɥɨɱɧɨɤɢɫɥɨɦɭ ɛɪɨɞɿɧɧɿ ɦɨɠɧɚ ɭɧɢɤɧɭɬɢ ɫɬɚɪɚɧ-
ɧɢɦ ɦɢɬɬɹɦ ɫɢɪɨɜɢɧɢ ɿ ɩɿɞɬɪɢɦɚɧɧɹɦ ɬɟɦɩɟɪɚɬɭɪɢ ɧɟ ɜɢɳɟ 22°ɋ; ɜɿɞ ɩɥɿɫɧɹɜɿ-
ɧɧɹ ɣ ɨɰɬɨɜɨɤɢɫɥɨɝɨ ɛɪɨɞɿɧɧɹ — ɿɡɨɥɹɰɿɽɸ ɩɪɨɞɭɤɬɿɜ ɜɿɞ ɞɨɫɬɭɩɭ ɩɨɜɿɬɪɹ; ɜɿɞ 
ɝɧɢɥɶɧɨɝɨ ɛɪɨɞɿɧɧɹ — ɭɬɜɨɪɟɧɧɹɦ ɤɢɫɥɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. Ⱦɨɬɪɢɦɚɧɧɹ ɰɢɯ ɜɢɦɨɝ 
ɫɩɪɢɹɽ ɪɨɡɜɢɬɤɭ ɬɿɥɶɤɢ ɦɨɥɨɱɧɨɤɢɫɥɨɝɨ ɿ ɫɩɢɪɬɨɜɨɝɨ ɛɪɨɞɿɧɧɹ ɬɚ ɨɞɟɪɠɚɧɧɸ 
ɩɪɨɞɭɤɰɿʀ ɜɢɫɨɤɨʀ ɹɤɨɫɬɿ [1—5]. 

Ɇɨɥɨɱɧɨɤɢɫɥɟ ɛɪɨɞɿɧɧɹ ɽ ɟɧɟɪɝɨɨɳɚɞɧɢɦ, ɟɤɨɧɨɦɿɱɧɨ-ɜɢɝɿɞɧɢɦ, ɟɤɨɥɨɝɿɱɧɨ 
ɛɟɡɩɟɱɧɢɦ ɫɩɨɫɨɛɨɦ ɤɨɧɫɟɪɜɭɜɚɧɧɹ. Ɇɨɥɨɱɧɚ ɤɢɫɥɨɬɚ ɧɚɞɚɽ ɩɪɨɞɭɤɰɿʀ ɫɩɟɰɢ-
ɮɿɱɧɨɝɨ ɩɪɢɽɦɧɨɝɨ ɩɪɢɫɦɚɤɭ, ɡɚɯɢɳɚɽ ʀʀ ɜɿɞ ɩɫɭɜɚɧɧɹ, ɚ ɦɨɥɨɱɧɨɤɢɫɥɿ ɛɚɤɬɟɪɿʀ 
Lactobacillus acidophilus ɡɛɿɥɶɲɭɸɬɶ ɤɿɥɶɤɿɫɬɶ ɤɨɪɢɫɧɨʀ ɦɿɤɪɨɮɥɨɪɢ ɭ ɤɢɲɤɿɜ-
ɧɢɤɭ ɥɸɞɢɧɢ. 

Ɏɟɪɦɟɧɬɚɰɿɹ ɜɿɞɛɭɜɚɽɬɶɫɹ ɜ ɬɪɢ ɟɬɚɩɢ. ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɪɨɡɦɧɨɠɭɸɬɶɫɹ ɜɫɿ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, ɹɤɿ ɽ ɧɚ ɩɨɜɟɪɯɧɿ ɩɥɨɞɨɨɜɨɱɟɜɨʀ ɫɢɪɨɜɢɧɢ, ɚɥɟ ɱɟɪɟɡ ɬɪɢ ɞɨɛɢ 
ɩɟɪɟɜɚɠɚɸɬɶ ɦɨɥɨɱɧɨɤɢɫɥɿ ɛɚɤɬɟɪɿʀ, ɩɪɢ ɰɶɨɦɭ ɭɬɜɨɪɸɽɬɶɫɹ 0,3…0,4% ɦɨɥɨɱɧɨʀ 
ɤɢɫɥɨɬɢ. ɍ ɰɟɣ ɱɚɫ ɜɿɞɛɭɜɚɽɬɶɫɹ ɿɧɬɟɧɫɢɜɧɟ ɜɢɞɿɥɟɧɧɹ ɫɨɤɭ ɡ ɤɥɿɬɢɧɢ, ɦɚɫɚ ɨɜɨɱɿɜ 
ɡɦɟɧɲɭɽɬɶɫɹ, ɚ ɤɿɥɶɤɿɫɬɶ ɪɨɡɫɨɥɭ ɡɛɿɥɶɲɭɽɬɶɫɹ. ɇɚ ɞɪɭɝɨɦɭ ɟɬɚɩɿ ɮɟɪɦɟɧɬɭɜɚɧɧɹ 
ɦɨɥɨɱɧɨɤɢɫɥɿ ɛɚɤɬɟɪɿʀ ɩɨɫɢɥɸɸɬɶ ɭɬɜɨɪɟɧɧɹ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ. Ɋɨɡɫɿɥ ɩɨɬɪɚ-
ɩɥɹɽ ɜ ɬɤɚɧɢɧɭ ɩɥɨɞɿɜ, ɜɢɬɿɫɧɹɽ ɩɨɜɿɬɪɹ, ɜ ɪɟɡɭɥɶɬɚɬɿ ɱɨɝɨ ɬɤɚɧɢɧɚ ɩɥɨɞɚ ɫɬɚɽ 
ɳɿɥɶɧɨɸ. Ɍɪɟɬɿɣ ɟɬɚɩ ɜɿɞɛɭɜɚɽɬɶɫɹ ɡɚ ɡɧɢɠɟɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɬɚ ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ 
ɡɦɿɧɨɸ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɩɪɨɞɭɤɬɭ. ɍ ɩɨ-
ɞɚɥɶɲɨɦɭ ɛɪɨɞɿɧɧɹ ɩɪɚɤɬɢɱɧɨ ɡɭɩɢɧɹɽɬɶɫɹ.  

Ʌ. ɉ. ɏɨɥɨɞɧɢɣ ɬɚ Ⱥ. Ɍ. Ȼɟɡɭɫɨɜ [6; 7] ɜɫɬɚɧɨɜɢɥɢ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɜɨɞɧɢɯ ɟɤɫɬɪɚɤɬɿɜ ɿɡ ɜɿɞɯɨɞɿɜ ɿ ɧɟɫɬɚɧɞɚɪɬɧɨʀ ɫɢɪɨɜɢɧɢ ɤɨɧɫɟɪɜɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ 
ɞɥɹ ɨɞɟɪɠɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɨɥɨɱɧɨɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ Lactobacillus plantarum 
ɲɬɚɦɭ Ⱥɇ 11/16 ɥɚɤɬɨɮɟɪɦɟɧɬɨɜɚɧɢɯ ɡɚɥɢɜɨɤ. Ⱦɨɫɥɿɞɠɟɧɨ ɩɪɨɰɟɫ ɮɟɪɦɟɧɬɚɰɿʀ 
ɩɟɪɟɫɬɢɝɥɢɯ ɬɨɦɚɬɿɜ ɿ ɬɨɦɚɬɿɜ ɛɿɨɥɨɝɿɱɧɨʀ ɫɬɚɞɿʀ ɫɬɢɝɥɨɫɬɿ, ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨ-
ɝɿɸ ɨɞɟɪɠɚɧɧɹ ɫɨɤɭ ɿɡ ɮɟɪɦɟɧɬɨɜɚɧɢɯ ɬɨɦɚɬɿɜ. 

Ɇɟɬɨɸ ɫɬɚɬɬɿ ɽ ɞɨɫɥɿɞɠɟɧɧɹ ɡɦɿɧ ɜ ɨɜɨɱɟɜɿɣ ɫɢɪɨɜɢɧɿ ɜ ɩɪɨɰɟɫɿ ɮɟɪɦɟɧɬɭ-
ɜɚɧɧɹ. 

Ɇɚɬɟɪɿɚɥɢ ɿ ɦɟɬɨɞɢ. Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɶ ɩɪɨɰɟɫɭ ɮɟɪɦɟɧɬɭɜɚɧɧɹ ɨɛɪɚɧɨ ɛɭɪɹɤ 
ɡɝɿɞɧɨ ɡ ȾɋɌɍ 7033:2009 [9], ɦɨɪɤɜɭ — ɡɝɿɞɧɨ ɡ ȾɋɌɍ 7035:2009 [10], ɝɚɪɛɭɡ — 
ɡɝɿɞɧɨ ɡ ȾɋɌɍ 3190-95 [11] ɬɚ ɩɟɪɟɰɶ ɝɿɪɤɢɣ ɫɬɪɭɱɤɨɜɢɣ — ɡɝɿɞɧɨ ɡ ȾɋɌɍ 
7981:2015[12]. 

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɜɢɡɧɚɱɚɥɢ: 
- ɜɦɿɫɬ ɫɭɯɢɯ ɪɟɱɨɜɢɧ ɭ ɫɢɪɨɜɢɧɿ — ɡɝɿɞɧɨ ɡ ȾɋɌɍ ISO 751-2004 [13]; 
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ɏȺɊɑɈȼȱ ɌȿɏɇɈɅɈȽȱȲ  

- ɦɚɫɨɜɭ ɱɚɫɬɤɭ ɪɨɡɱɢɧɧɢɯ ɫɭɯɢɯ ɪɟɱɨɜɢɧ — ɪɟɮɪɚɤɬɨɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ 
ɡɝɿɞɧɨ ɡ ȾɋɌɍ ISO 2173:2007 [14]; 

- ɚɤɬɢɜɧɭ ɤɢɫɥɨɬɧɿɫɬɶ (ɪɇ) — ɡɝɿɞɧɨ ɡ ȾɋɌɍ 1132:2005 [15]; 
- ɦɚɫɨɜɭ ɱɚɫɬɤɭ ɬɢɬɪɨɜɚɧɢɯ ɤɢɫɥɨɬ — ɦɟɬɨɞɨɦ ɨɛ’ɽɦɧɨɝɨ ɬɢɬɪɭɜɚɧɧɹ ɡɝɿɞɧɨ ɡ 

ȾɋɌɍ ȿN 12147-2003[16]; 
- ɦɚɫɨɜɭ ɱɚɫɬɤɭ ɡɨɥɢ — ɡɝɿɞɧɨ ɡ ȾɋɌɍ ISO 5520:2007 [17];  
- ɜɦɿɫɬ ɚɫɤɨɪɛɿɧɨɜɨʀ ɤɢɫɥɨɬɢ — ɣɨɞɨɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ ɡɝɿɞɧɨ ɡ ȾɋɌɍ ISO 

6557-2:2014 [18]; 
- ɜɦɿɫɬ ɤɚɪɨɬɢɧɭ — ɡɝɿɞɧɨ ɡ ȾɋɌɍ ISO 6558-2:2004 [19]; 
- ɨɪɝɚɧɨɥɟɩɬɢɱɧɭ ɨɰɿɧɤɭ — ɡɝɿɞɧɨ ɡ ȾɋɌɍ 8449:2015 [20]. 
ɉɟɪɟɰɶ ɝɨɫɬɪɢɣ ɦɢɥɢ ɩɪɨɬɨɱɧɨɸ ɜɨɞɨɸ ɞɨ ɩɨɜɧɨɝɨ ɜɢɞɚɥɟɧɧɹ ɜɫɿɯ ɡɚɛɪɭɞ-

ɧɟɧɶ ɡ ɨɞɧɨɱɚɫɧɢɦ ɿɧɫɩɟɤɬɭɜɚɧɧɹɦ ɞɥɹ ɜɢɥɭɱɟɧɧɹ ɧɟɤɨɧɞɢɰɿɣɧɨʀ ɫɢɪɨɜɢɧɢ. 
Ɇɨɪɤɜɭ, ɛɭɪɹɤɢ ɿ ɝɚɪɛɭɡ ɫɨɪɬɭɜɚɥɢ ɡɚ ɹɤɿɫɬɸ, ɦɢɥɢ, ɨɱɢɳɚɥɢ ɜɿɞ ɲɤɿɪɨɱɤɢ; 
ɨɜɨɱɿ ɧɚɪɿɡɚɥɢ ɧɚ ɤɨɪɟɧɟɪɿɡɤɚɯ ɫɨɥɨɦɤɨɸ (3—5 ɦɦ). ɉɿɞɝɨɬɨɜɥɟɧɿ ɿɧɝɪɟɞɿɽɧɬɢ 
ɡɚɥɢɜɚɥɢ 3-ɜɿɞɫɨɬɤɨɜɢɦ ɫɨɥɶɨɜɢɦ ɪɨɡɱɢɧɨɦ ɜ ɽɦɧɨɫɬɹɯ ɞɥɹ ɮɟɪɦɟɧɬɚɰɿʀ, 
ɡɚɤɪɢɜɚɥɢ ɩɨɥɿɟɬɢɥɟɧɨɜɨɸ ɩɥɿɜɤɨɸ ɬɚ ɫɬɚɜɢɥɢ ɡɜɟɪɯɭ ɝɧɿɬ. Ɍɟɦɩɟɪɚɬɭɪɭ 
ɮɟɪɦɟɧɬɚɰɿʀ ɜɢɬɪɢɦɭɜɚɥɢ ɧɚ ɪɿɜɧɿ 20±2°ɋ ɞɨ ɦɨɦɟɧɬɭ ɧɚɤɨɩɢɱɟɧɧɹ ɤɢɫɥɨɬ-
ɧɨɫɬɿ ɪɨɡɫɨɥɭ ɞɨ 0,7—0,8% (ɭ ɩɟɪɟɪɚɯɭɧɤɭ ɧɚ ɦɨɥɨɱɧɭ ɤɢɫɥɨɬɭ) ɬɚ ɜɢɡɧɚɱɚɥɢ 
ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɮɟɪɦɟɧɬɨɜɚɧɨɝɨ ɩɪɨɞɭɤɬɭ. Ƚɨɬɨɜɿ ɨɜɨɱɿ ɡɛɟɪɿɝɚɥɢ 
ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 1—3°ɋ ɞɨ ɧɚɤɨɩɢɱɟɧɧɹ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ ɧɚ ɪɿɜɧɿ 1,2—1,4%. 
Ȼɿɥɶɲ ɧɢɡɶɤɚ ɬɟɦɩɟɪɚɬɭɪɚ ɡɧɚɱɧɨ ɡɚɬɪɢɦɭɽ ɭɬɜɨɪɟɧɧɹ ɦɨɥɨɱɧɨɤɢɫɥɢɯ ɛɚɤ-
ɬɟɪɿɣ, ɚ ɩɪɢ ɜɢɳɿɣ ɬɟɦɩɟɪɚɬɭɪɿ ɪɨɡɜɢɜɚɸɬɶɫɹ ɦɚɫɥɹɧɨɤɢɫɥɿ ɛɚɤɬɟɪɿʀ, ɹɤɿ ɜɢɤ-
ɥɢɤɚɸɬɶ ɝɿɪɤɨɬɭ ɿ ɩɫɭɜɚɧɧɹ ɩɪɨɞɭɤɰɿʀ. 

ȼɢɤɥɚɞɟɧɧɹ ɨɫɧɨɜɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɧɹ. ɉɨɩɟɪɟɞɧɶɨ ɩɿɞɝɨɬɨɜɥɟɧɭ 
ɫɢɪɨɜɢɧɭ ɩɿɞɞɚɜɚɥɢ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦ ɞɨɫɥɿɞɠɟɧɧɹɦ, ɪɟɡɭɥɶ-
ɬɚɬɢ ɹɤɢɯ ɩɨɞɚɧɨ ɭ ɬɚɛɥ. 1, 2. 

Ʉɿɧɟɬɢɤɭ ɭɬɜɨɪɟɧɧɹ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ (ɞɚɥɿ ɆɄ) ɜ ɨɜɨɱɟɜɿɣ ɫɢɪɨɜɢɧɿ ɡɚ 8 ɞɧɿɜ 
ɩɨɞɚɧɨ ɧɚ ɪɢɫ. 1—4.  

Ɍɚɤ, ɞɥɹ ɛɭɪɹɤɚ ɫɬɨɥɨɜɨɝɨ (ɪɢɫ.1) ɩɨɹɜɚ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ ɭ ɤɿɥɶɤɨɫɬɿ 0,2% 
ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɥɢɲɟ ɧɚ 3-ɣ ɞɟɧɶ, ɧɚ 4-ɣ ɬɚ 5-ɣ ɞɟɧɶ ɜɿɞɛɭɜɚɽɬɶɫɹ ɧɚɤɨɩɢɱɟɧɧɹ 
ɜɿɞɪɚɡɭ 0,4% ɬɚ 0,6% ɆɄ ɜɿɞɩɨɜɿɞɧɨ, ɚ ɧɚ 7-ɣ ɞɟɧɶ — 1,2%. 

Ɍɚɛɥɢɰɹ 1. Ɉɪɝɚɧɨɥɟɩɬɢɱɧɚ ɨɰɿɧɤɚ ɫɢɪɨɜɢɧɢ 

ɇɚɣɦɟɧɭɜɚɧɧɹ 
ɡɪɚɡɤɚ 

ɉɨɤɚɡɧɢɤɢ  
Ɂɨɜɧɿɲɧɿɣ ɜɢɝɥɹɞ Ʉɨɥɿɪ ɋɦɚɤ Ɂɚɩɚɯ  

Ȼɭɪɹɤ ɫɬɨɥɨɜɢɣ Ƚɥɚɞɟɧɶɤɢɣ ɡ 
ɝɨɪɛɢɧɤɚɦɢ 

Ɍɟɦɧɨ-
ɱɟɪɜɨɧɢɣ, 
ɛɨɪɞɨɜɢɣ 

ɋɨɥɨɞɤɢɣ, 
ɜɥɚɫɬɢɜɢɣ ɛɭɪɹɤɭ 

Ȼɟɡ ɫɬɨɪɨɧɧɿɯ 
ɡɚɩɚɯɿɜ 

Ɇɨɪɤɜɚ 
Ƚɥɚɞɟɧɶɤɚ, 

ɞɨɜɠɢɧɨɸ ɛɥɢɡɶɤɨ 
15—16 ɫɦ 

Ɉɪɚɧɠɟɜɢɣ ɋɨɥɨɞɤɢɣ, ɬɟɪɩɤɢɣ ȼɥɚɫɬɢɜɢɣ 
ɦɨɪɤɜɿ 

Ƚɚɪɛɭɡ 
ɒɨɪɫɬɤɚ, ɡ 
ɧɟɜɟɥɢɤɢɦɢ 

ɩɥɹɦɚɦɢ 

əɫɤɪɚɜɨ-
ɨɪɚɧɠɟɜɢɣ 

ɋɨɥɨɞɤɨ-
ɝɿɪɤɭɜɚɬɢɣ 

ȼɥɚɫɬɢɜɢɣ 
ɝɚɪɛɭɡɭ 

ɉɟɪɟɰɶ ɝɨɫɬɪɢɣ ɐɿɥɿ, ɫɜɿɠɿ, ɱɢɫɬɿ 
ɫɬɪɭɱɤɢ 

ɑɟɪɜɨɧɢɣ, 
ɪɿɡɧɢɯ ɜɿɞɬɿɧɤɿɜ Ƚɿɪɤɢɣ, ɩɟɤɭɱɢɣ 

ȼɢɪɚɠɟɧɢɣ, ɡ 
ɩɪɹɧɢɦ 

ɜɿɞɬɿɧɤɨɦ 
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Ɍɚɛɥɢɰɹ 2. ɏɿɦɿɱɧɢɣ ɫɤɥɚɞ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ 

ɇɚɣɦɟɧɭ-
ɜɚɧɧɹ ɡɪɚɡɤɚ 

ȼɦɿɫɬ ɫɭɯɢɯ 
ɪɟɱɨɜɢɧ,% 

Ɂɨɥɚ 
ɦɝ% 

Ȼɿɥɨɤ,  
ɦɝ% 

ɀɢɪɢ,  
ɦɝ% 

ȼɭɝɥɟɜɨɞɢ,  
ɦɝ% 

Ⱥɫɤɨɪɛ. 
ɤɢɫɥɨɬɚ, 

ɦɝ 

ȕ-ɤɚɪɨɬɢɧ, 
ɦɝ 

Ȼɭɪɹɤ 
ɫɬɨɥɨɜɢɣ 14,2 0,9 0,5 0,1 11,7 10 0,01 

Ɇɨɪɤɜɚ 12,1 1 1,2 0,1 9,1 5 9 
Ƚɚɪɛɭɡ 10,3 0,5 0,9 - 5,9 8 1,4 
ɉɟɪɟɰɶ 
ɝɨɫɬɪɢɣ 12,0 0,9 1.9 0,44 7,3 143 53 

 

 
Ɋɢɫ. 1. Ⱦɢɧɚɦɿɤɚ ɧɚɤɨɩɢɱɟɧɧɹ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ ɜ ɛɭɪɹɤɭ 

ɋɯɨɠɭ ɬɟɧɞɟɧɰɿɸ (ɪɢɫ. 2) ɫɩɨɫɬɟɪɿɝɚɥɢ ɩɪɢ ɮɟɪɦɟɧɬɭɜɚɧɧɿ ɦɨɪɤɜɢ, ɩɪɨɬɟ 
ɩɨɹɜɭ ɆɄ ɜɿɞɦɿɱɟɧɨ ɜɠɟ ɧɚ 2-ɣ ɞɟɧɶ, ɚ ɧɚ 3-ɣ ɞɟɧɶ ʀʀ ɤɿɥɶɤɿɫɬɶ ɞɨɫɹɝɚɽ 0,3%. 

 

Ɋɢɫ. 2. Ⱦɢɧɚɦɿɤɚ ɧɚɤɨɩɢɱɟɧɧɹ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ ɜ ɦɨɪɤɜɿ 
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ɏȺɊɑɈȼȱ ɌȿɏɇɈɅɈȽȱȲ  

Ɏɟɪɦɟɧɬɭɜɚɧɧɹ ɝɚɪɛɭɡɚ (ɪɢɫ. 3) ɩɪɨɯɨɞɢɬɶ ɞɟɳɨ ɲɜɢɞɲɟ, ɧɚ 6-ɣ ɞɟɧɶ ɛɭɥɨ 
ɞɨɫɹɝɧɭɬɨ 1,2% ɆɄ. 

 
Ɋɢɫ. 3. Ⱦɢɧɚɦɿɤɚ ɧɚɤɨɩɢɱɟɧɧɹ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ ɜ ɝɚɪɛɭɡɿ 

ɇɚɣɞɨɜɲɟ ɡɛɪɨɞɠɭɜɚɜɫɹ ɩɟɪɟɰɶ ɝɨɫɬɪɢɣ (ɪɢɫ. 4), ɜɦɿɫɬ ɆɄ 1,2% ɞɨɫɹɝɧɭɬɨ 
ɥɢɲɟ ɧɚ 8-ɣ ɞɟɧɶ, ɿɦɨɜɿɪɧɨ, ɡɚ ɪɚɯɭɧɨɤ ɮɿɬɨɧɰɢɞɿɜ ɫɢɪɨɜɢɧɢ, ɳɨ ɦɨɝɥɢ ɩɪɢ-
ɝɧɿɱɭɜɚɬɢ ɞɿɹɥɶɧɿɫɬɶ ɦɨɥɨɱɧɨ-ɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ. 

 
Ɋɢɫ. 4. Ⱦɢɧɚɦɿɤɚ ɧɚɤɨɩɢɱɟɧɧɹ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ ɜ ɩɟɪɰɿ ɝɨɫɬɪɨɦɭ 

ɉɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ ɨɫɧɨɜɧɨʀ ɚɤɬɢɜɧɨʀ ɮɚɡɢ ɩɪɨɰɟɫɭ ɮɟɪɦɟɧɬɚɰɿʀ, ɡɚ ɨɪɝɚɧɨɥɟ-
ɩɬɢɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ (ɫɦɚɤɨɦ), ɫɨɥɟɧɿ ɨɜɨɱɿ ɳɟ ɧɟ ɽ ɩɪɢɞɚɬɧɢɦɢ ɞɥɹ ɫɩɨ-
ɠɢɜɚɧɧɹ. Ɍɨɦɭ ʀɯ ɡɚɤɥɚɞɚɥɢ ɧɚ ɡɛɟɪɿɝɚɧɧɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 1—3°ɋ ɞɥɹ ɩɪɨɞɨɜ-
ɠɟɧɧɹ ɮɟɪɦɟɧɬɚɬɢɜɧɢɯ ɩɪɨɰɟɫɿɜ ɿ ɧɚɛɭɬɬɹ ɯɚɪɚɤɬɟɪɧɢɯ ɫɦɚɤɨɜɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 
(ɞɨɡɪɿɜɚɧɧɹ). ȼɩɪɨɞɨɜɠ ɡɛɟɪɿɝɚɧɧɹ ɡɚ ɫɦɚɤɨɜɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɜɢɡɧɚɱɚɥɢ 
ɝɨɬɨɜɧɿɫɬɶ ɩɪɨɞɭɤɰɿʀ ɞɨ ɫɩɨɠɢɜɚɧɧɹ.  
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Ⱦɨɫɥɿɞɧɿ ɜɚɪɿɚɧɬɢ ɧɚɛɭɥɢ ɧɟɨɛɯɿɞɧɢɯ ɫɦɚɤɨɜɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɱɟɪɟɡ 7—8 ɞɿɛ ɿ 
ɬɨɞɿ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ʀɯɧɿ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɬɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ, ɭ ɬɨɦɭ 
ɱɢɫɥɿ, ɜɦɿɫɬ ɜɿɬɚɦɿɧɭ ɋ ɿ ȕ-ɤɚɪɨɬɢɧɭ, ɹɤɿ ɽ ɚɧɬɢɨɤɫɢɞɚɧɬɚɦɢ ɿ ɡɚɯɢɳɚɸɬɶ ɤɥɿɬɢɧɢ 
ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ ɜɿɞ ɲɤɿɞɥɢɜɨʀ ɞɿʀ ɜɿɥɶɧɢɯ ɪɚɞɢɤɚɥɿɜ, ɫɩɨɜɿɥɶɧɸɸɬɶ ɩɪɨɰɟɫɢ 
ɫɬɚɪɿɧɧɹ.  

Ⱥɧɚɥɿɡɭɸɱɢ ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ (ɬɚɛɥ. 3), ɫɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɤɜɚɲɟɧɚ 
ɩɪɨɞɭɤɰɿɹ ɩɟɪɟɜɚɠɧɨ ɡɛɟɪɿɝɚɽ ɩɪɭɠɧɭ, ɯɪɭɫɬɤɭ ɤɨɧɫɢɫɬɟɧɰɿɸ, ɡɚ ɜɢɧɹɬɤɨɦ 
ɝɚɪɛɭɡɚ ɬɚ ɩɟɪɰɸ, ɳɨ ɩɨɹɫɧɸɽɬɶɫɹ ɫɬɪɭɤɬɭɪɨɸ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ, ɬɚ ɩɪɢɽɦɧɿ 
ɬɢɩɨɜɿ ɫɦɚɤ ɿ ɚɪɨɦɚɬ. Ɇɭɬɧɿɫɬɶ ɡɚɥɢɜɢ ɩɨɹɫɧɸɽɬɶɫɹ ɧɚɤɨɩɢɱɟɧɧɹɦ ɩɪɨɞɭɤɬɿɜ 
ɠɢɬɬɽɞɿɹɥɶɧɨɫɬɿ ɦɨɥɨɱɧɨɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ. 

Ɍɚɛɥɢɰɹ 3. Ɉɪɝɚɧɨɥɟɩɬɢɱɧɚ ɨɰɿɧɤɚ ɮɟɪɦɟɧɬɨɜɚɧɨʀ ɫɢɪɨɜɢɧɢ 

Ɂɪɚɡɨɤ 
ɉɨɤɚɡɧɢɤɢ 

əɤɿɫɬɶ ɡɚɥɢɜɢ Ʉɨɧɫɢɫɬɟɧɰɿɹ ɋɦɚɤ ɿ ɚɪɨɦɚɬ 
Ȼɭɪɹɤ 

ɫɬɨɥɨɜɢɣ 
Ɇɭɬɧɚ, ɮɿɨɥɟɬɨɜɨɝɨ 
ɤɨɥɶɨɪɭ, ɛɟɡ ɨɫɚɞɭ 

Ɉɜɨɱɿ ɯɪɭɫɬɤɿ, ɩɪɨɫɨɱɟɧɿ 
ɡɚɥɢɜɨɸ 

Ʉɢɫɥɨ-ɫɨɥɨɧɢɣ ɫɦɚɤ, 
ɩɪɢɽɦɧɢɣ ɡɚɩɚɯ 

Ɇɨɪɤɜɚ 
Ɇɭɬɧɚ, ɫɜɿɬɥɨ-ɠɨɜɬɨɝɨ 

ɤɨɥɶɨɪɭ 
Ɉɜɨɱɿ ɰɿɥɿ, ɯɪɭɫɬɤɿ, 

ɫɨɤɨɜɢɬɿ, ɦ’ɹɤɨɬɶ ɳɿɥɶɧɚ 
ɋɨɥɨɧɭɜɚɬɨ-ɫɨɥɨɞɤɢɣ 
ɫɦɚɤ, ɩɪɢɽɦɧɢɣ ɡɚɩɚɯ 

Ƚɚɪɛɭɡ Ɇɭɬɧɚ ɿɡ ɛɿɥɢɦ ɨɫɚɞɨɦ 
Ɇ’ɹɤɨɬɶ ɨɜɨɱɿɜ ɞɭɠɟ 

ɦ’ɹɤɚ, ɦɚɽ ɤɚɲɨɩɨɞɿɛɧɭ 
ɤɨɧɫɢɫɬɟɧɰɿɸ 

ɋɨɥɨɧɭɜɚɬɨ-ɤɢɫɥɢɣ ɧɚ 
ɫɦɚɤ, ɬɢɩɨɜɢɣ ɡɚɩɚɯ 

ɉɟɪɟɰɶ 
ɝɨɫɬɪɢɣ 

Ɇɭɬɧɚ, ɛɟɡ ɨɫɚɞɭ, ɡ 
ɩɪɢɽɦɧɢɦ ɚɪɨɦɚɬɨɦ 

Ɉɜɨɱɿ ɦ’ɹɤɿ, ɩɪɨɫɨɱɟɧɿ 
ɡɚɥɢɜɨɸ 

Ƚɨɫɬɪɨ-ɫɨɥɨɧɢɣ ɫɦɚɤ ɡ 
ɤɢɫɥɢɧɤɨɸ, ɩɪɢɽɦɧɢɣ 

ɤɢɫɥɭɜɚɬɢɣ ɡɚɩɚɯ 
 

Ɂɧɢɠɟɧɧɹ ɜɦɿɫɬɭ ɪɨɡɱɢɧɧɢɯ ɫɭɯɢɯ ɪɟɱɨɜɢɧ (ɬɚɛɥ. 4), ɩɨɪɿɜɧɹɧɨ ɡ ɩɨɱɚɬɤɨɜɢɦ, 
ɩɨɹɫɧɸɽɬɶɫɹ ɩɪɨɯɨɞɠɟɧɧɹɦ ɩɪɨɰɟɫɭ ɛɪɨɞɿɧɧɹ. 

Ʉɪɿɦ ɬɨɝɨ, ɫɥɿɞ ɜɿɞɦɿɬɢɬɢ, ɳɨ ɩɪɨɰɟɫ ɮɟɪɦɟɧɬɚɰɿʀ ɫɭɩɪɨɜɨɞɠɭɽɬɶɫɹ ɜɢɞɿ-
ɥɟɧɧɹɦ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ, ɹɤɚ ɽ ɩɪɢɪɨɞɧɢɦ ɤɨɧɫɟɪɜɚɧɬɨɦ. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɮɟɪɦɟɧ-
ɬɚɬɢɜɧɨɝɨ ɦɟɬɨɞɭ ɤɨɧɫɟɪɜɭɜɚɧɧɹ ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɡɛɟɪɟɠɟɧɧɹ ɚɫɤɨɪɛɿɧɨɜɨʀ ɤɢɫ-
ɥɨɬɢ ɬɚ ɛɟɬɚ-ɤɚɪɨɬɢɧɭ ɦɚɣɠɟ ɧɚ ɪɿɜɧɿ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ (ɬɚɛɥ. 2, 4). 

Ɍɚɛɥɢɰɹ 4. Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɮɟɪɦɟɧɬɨɜɚɧɢɯ ɨɜɨɱɿɜ 

ɇɚɣɦɟɧɭɜɚɧɧɹ 
ɡɪɚɡɤɭ 

ɉɨɤɚɡɧɢɤɢ 
Ɇɚɫɨɜɚ ɱɚɫɬɤɚ ɬɢɬɪɨɜɚɧɢɯ 
ɤɢɫɥɨɬ (ɭ ɩɟɪɟɪɚɯɭɧɤɭ ɧɚ 

ɦɨɥɨɱɧɭ ɤɢɫɥɨɬɭ),% 

ȼɦɿɫɬ 
ɫɭɯɢɯ 

ɪɟɱɨɜɢɧ, % 
ɚɫɤɨɪɛɿɧɨɜɨʀ 

ɤɢɫɥɨɬɢ, ɦɝ/100ɝ 
ȕ-ɤɚɪɨɬɢɧɭ, 

ɦɝ/100ɝ 
Ȼɭɪɹɤ ɫɬɨɥɨɜɢɣ 1,3 13,1 8,9 0,01 

Ɇɨɪɤɜɚ 1,2 10,9 4,1 8,0 
Ƚɚɪɛɭɡ 1,2 8,2 6,9 1,2 

ɉɟɪɟɰɶ ɝɨɫɬɪɢɣ 1,3 10,8 135 50 

ǰȖȟțȜȐȘȖ 
1. Ɇɚɤɫɢɦɚɥɶɧɟ ɧɚɤɨɩɢɱɟɧɧɹ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ ɩɪɢ ɤɜɚɲɟɧɧɿ ɛɭɪɹɤɚ ɫɬɨ-

ɥɨɜɨɝɨ, ɦɨɪɤɜɢ, ɝɚɪɛɭɡɚ, ɩɟɪɰɸ ɝɨɫɬɪɨɝɨ ɜɿɞɛɭɜɚɽɬɶɫɹ ɩɪɨɬɹɝɨɦ 6—8 ɞɧɿɜ. 
2. Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɨɜɨɱɿɜ ɭ ɩɪɨɰɟɫɿ ɮɟɪɦɟɧɬɭ-

ɜɚɧɧɹ ɧɟ ɩɨɝɿɪɲɭɸɬɶɫɹ.  
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